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NYS COMMON CORE MATHEMATICS CURRICULUM MOdU|e 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 place value 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 models
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 place value 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
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 to two- and three-digit quotients (5.NBT.6).
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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.

? Focus on decimal multiplication of a single-digit whole number factor times a multi-digit number with up to two 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 two 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.
Illustrate 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. Illustrate 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 place value 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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Overview of Module Topics and Lesson Objectives

Module Overview m

Standards Topics and Objectives Days

5.NBT.1 A | Mental Strategies for Multi-Digit Whole Number Multiplication 2
5.NBT.2 Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using
5.0A.1 place 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 B | 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.
Lessons 6—7:  Connect area models 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 C | 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.
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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 measurements.
5.MD.1
5 NBT.1 Lesson 14: Use fraction and decimal multiplication to express equivalent
5 NBT.2 measurements.
Lesson 15: Solve two-step word problems involving measurement conversions.
Mid-Module Assessment: Topics A-D (assessment Y day, return % day, remediation or 3
further applications 2 days)
5.NBT.1 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 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.

Lessons 20-21: 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 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 quotients,
reasoning about the placement of the decimal point, and making
connections to a written method.

5.NBT.6 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, remediation 3
or further application 2 days)
Total Number of Instructional Days 35
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Terminology

New or Recently Introduced Terms

Conversion factor (the factor in a multiplication sentence that renames one measurement unit as
. . . 1 . 1 .
another equivalent unit, e.g., 14 x (1 in) = 14 x (E ft); 1 in and o ft are the conversion factors.)

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 symbol used to make numbers: 0,1, 2,3,4,5,6,7,8,9)

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 multiplying numbers together)

Quotient (the answer of dividing one quantity by another)

Remainder (the number left over when one integer is divided by another)
Renaming (decomposing or composing a number or units within a number)
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 ... .. @@@
=  Place value disks ... @@@

Unit form modeled with place value disks:
7 hundreds 2 tens 6 ones = 72 tens 6 ones = 726 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 organized by Universal Design for Learning (UDL)
principles and are applicable to more than one population. To read more about the approach to
differentiated instruction in A Story of Units, please refer to “How to Implement A Story of Units.”

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

COMMON
CORE’

Module 2: Multi-Digit Whole Number and Decimal Fraction Operations

Date: 7/29/14

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

engage"

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



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

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 place value 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)
COMMON Topic A: Mental Strategies for Multi-Digit Whole Number Multiplication n
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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

Bl Fluency Practice (12 minutes)
[ Application Problem (6 minutes)
Concept Development (32 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)
NOTES ON
Fluency Practice (12 minutes) MULTIPLE MEANS
FOR ACTION AND
* Multiply by 10, 100, and 1,000 5.NBT.2 (3 minutes) EXPRESSION:
» Place Value 5.NBT.3 (4 minutes) G (T3 LA 247 210, 00 e
1,000 Fluency activity for students
= Round to D|fferent Place Va|ueS 5-NBT-4 (5 mlnuteS) Work|ng below grade level and others.
Students may benefit from the aid of a
Multiply by 10, 100, and 1,000 (3 minutes) place value chart or concrete place
value disks, for example. Gradually
Note: This fluency activity reviews Module 1 skills and lays the decrease these scaffolds and
groundwork for today’s lesson in which both factors are encourage independence and
multiples of 10. strategies through pattern analysis, for
example.

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 Xx 1,000;
50 x 100; 0.05 x 100; 30 x 100; 30 x 1,000; 32 x 1,000; 0.32 x 1,000; 52 x 100; 5.2 x 100; 4 x 10; 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 exercise reviews composing and decomposing units, crucial to multiplying multiples of 10
in Lesson 2.

Materials: (S) Personal white board, millions through thousandths place value chart (Template)

T: (Project place value chart. Draw 4 tens 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 n
ESEEMON value patterns and the distributive and associative properties. engage y
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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 1,034 hundred thousands.

Round to Different Place Values (5 minutes)

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

Materials: (S) Personal white board

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 personal white board 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 9,000?

S:  8,500.

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

S: 85 hundreds.

T: How many hundreds are in 8,735?

S: 87 hundreds.

T: (Write 8,735=___.) Show 8,735 on your number line and write the number sentence.

S: (Label 8,735 between 8,500 and 9,000 on the number line, and write 8,735 = 9,000.

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)

The top surface of a desk has a length of 5.6 feet. The length is 4 NOTES ON

OF ENGAGEMENT:

As the Application Problem is time-
based rather than task-based, increase

56 feet

DL L 1 student engagement and decrease

possible frustration by making specific

DWQ 56 +¢n'\-k$ 4= M tenths goals for students who may need

[t tentthe= 1L Y longer than 6 minutes to find their
solutions. Monitor student use of
N e Ad\'_ .
'U"“ wz‘“—l« 0@ th Read, Draw, and Write to solve. If
fo I &+ students, for example, find drawing
accurate and relevant representations
challenging, make that a goal.

Note: This is a review of G5—-M1-Topic F, dividing decimals by e CVaR SiED EhEGS SIEEaSs.
single-digit whole numbers. Allow students to share their
approaches with the class. Accept any valid approach.

Concept Development (32 minutes)

Materials: (S) Personal white board, millions to thousandths place value chart (Template)

Problems 1-4
4 x 30
40 x 30
40 x 300
4,000 x 30
T: (Write 4 x 30. Below it, write 4 x 3tens=___.) 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: (Writed4tensx3tens=__ .) Solve with a partner.
S: (Solve.)
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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

S:

d A dw d9

Let me record what | hear you saying. (Write (4 x 3) x 100.)

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

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

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

100.

(Write 3 x 100 next to 4 x 10 on the board.) So, another way to write our problem would be
(4 x10) 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 1,000?

12,000.

Repeat the sequence with 4,000 x 30.

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

T: (Underneath the expression 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 the board), we are using the associative property of
multiplication.

T: Let’ssolve (6 x 5) 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: (Write60x50=___.) 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. > I first multiplied 6 times 5 and got 30. Then, | multiplied by 10 to get 300, and
then multiplied by 10 to get 3,000.

COMMON Lesson 1: Multiply multi-digit whoIVe n.LJmt?ers and multiplgs of 10 usi!'wg place ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

T: | notice that in Problems 5-8 the number of zeros in the product was exactly the same as the
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.
Think about that as you solve 60 x 500 and 60 x 5,000 independently.

Problems 9-12
451 x 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

| 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 when 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 you can 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.

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set [

Problem Set (10 minutes)
Name \j:}}\ nrr‘H\Gﬂ Date

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

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

. 23%20 b. 230%20

Think: 23 ones x 2 tens = tHo _tens Think: 23 tensx 2 tens =4, hundreds

. . . . i 23x20-_ Y60 20x20-_ 4,600
intentional reduction of scaffolding that invokes MP.5, Use

. . c 41x4 d. 410 x 400
Appropriate Tools Strategically. Students should solve N -

these problems using the RDW approach used for awea-_E% s0xa00-_L64,000
Application Problems.

3,310 x 300 . 500 x 600

331 tensx_3  hundreds =993 thoutands 5 nundreds x_6 nundreds = 20 fen-Hhousande

a

For some classes, it may be appropriate to modify the

. . . 3310x300=_493,000 500 600 = 300,000
assignment by specifying which problems students should
Work on ﬁrst_ W|th th|s Option' |et the purposefu| 2. Determine i these equotions e true or false. Defend your nswer using your knawiedge of lace value
and the commutative, associative, and/or distributive properties.
1 1 1 a. Gtens=2tensx3tens
sequencing of the Eroblem Set guide your selections so else. boemure 2-hens X 34ens = 6 hundreds of 600. 20%30= 600,
that problems continue to be scaffolded. Balance word b et a0 troaies
problems with other problem types to ensure a range of Falee, These aien equal, T can qewrife W k0= h¢o and HHOX20 7 o x 2.
practice. Consider assigning incomplete problems for tr:;‘zj‘;xﬁg“‘;;“;‘mfﬁ’ is equal 4o G00-Fens which equal Ho
homework or at another time during the day.  he value of go00.
True . T Gan rewdrite the problem fo be §X 8k X loo =2 X ékoXlo.
6 X lop is eQual o EHO K10,
MR SQUNON [ == pmemmenmemmmanees oo ony L,
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NYS COMMON CORE MATHEMATICS CURRICULUM

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.

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.

COMMON
CORE.‘ Date:

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

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 directs us toward which part of the
equation was grouped and, thus, which part of
the expression is evaluated first.

In Problem 3, for which problem was the
distributive property most useful when solving?
For which problems is the distributive property
unnecessary?

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 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.

Lesson 1:

7/29/14

Lesson 1

e 57x2x10x10x10=570x2x 10
Folee. | can rewsite the r}3\‘\ side of '\Q\L%mﬁno.\ +o
be S7x 2x1000. 57 x 2 x |,000 # 570 x 2 x 10

3. Find the products. Show your thinking. The first row gives some ideas for showing your thinking.
a  7x9 7x90 70% 90 70% 900
=63 63x10 =(7x10)x(9%10)  =(7x9)x(10x100)
630 =(7%9)x100 =63,000
=6300

b. 45x3 45x 30 450 x 30 450 x 300
136xl0  =(Usxiox(3x18) =(45%x3)x(10x160)

= I35 =
=350 =(U5x3)x100 = 135000
= 13,500
c. 40xS 40 x 50 40 x 500 400 x 5,000
= 200 =20 x1oe  =(4xe)x(Sxi0) = (4x5)x (100 x |,000)
= 2,000 = (4x5)x[,000 = 20 x \ocopoo
= 20000 = 2\oo<>looo
d. 718x2 7,180 20 7,180 x 200 71,800% 2,000 = (1\%10_) )((\oo xl,m)
=1,4326 = 1436x loo = (Np xi0)x(2xie0) = L436x100peo
= \Weoo =B x)x(loxies) = \43eoepoo
= 1,436 x |,e00
= 143000
COMMON

8Ny L esRRREasiee engage™

Ripley told his mom that multiplying whole numbers by multiples of 10 was easy because you just count
2eros in the factors and put them in the product. He used these two examples to explain his strategy.

a

7,000 x 600 = 4,200,000 800 x 700 = 560,000
(Breros)  (22er0s) (5 zeros) (22er0s)  (22eros]  (4zeros)

a Ripley's mom said his strategy will not always work. Whynot? Give an example.

This stratedy went always work, because. it depends on he factors

Youre muHiplying. For example : lfﬁa X 530 = 200,000
THdoesn't ook, in i C2zers) (2 zorus) (5 2bms)

work in this €xample, because 4 xS= 20, That’ wh;
Product hag £ zeros. 5 why the

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?

w

1 unit= 400, 000 gallons

60 units = 600,000 X 60 = 36,000,000 gallons
36,000,000 gallong of water will Fhw over +he Flls
in L mingte.

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?
?

45 20 =#900
FelPa]®2] - T2 400 x¥Is = $9,000
aduly: 7 z 3 - &S 2
? ¢ 900
A + 9,000
9,900

shident: 1 2 3 -‘ -.-. 6o0
The. school will spend £9,900 for Hckets.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

=  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 10s, 100s, and 1,000s help us solve this problem?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help 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

Name

Date

Lesson 1 Problem Set

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

41 ones x4 ones = 164

a. 23x20 b. 230x20
Think: 23 ones x 2 tens = tens Think: 23 tens x 2 tens =
23x20= 230x20 =

c. 41x4 d. 410 x 400

41 tens x 4 hundreds = 164

41 x4 = 410 x 400 =
e. 3,310x 300 f. 500 x 600
tens x hundreds = 993 hundreds x hundreds = 30
3,310 x 300 = 500 x 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=2tens x3tens

b. 44x20x10=440x2

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

d. 64x8x100=640x8x10

COMMON Lesson 1:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 PrOblem Set

e. 57x2x10x10x10=570%x2x10

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 =63x10 =(7x10) x (9 x10) =(7x9) 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 wholve n.LJmt?ers and muIt?pIgs of 10 usipg place ny
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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 will not 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?
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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.

Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 1 Homework

Date

Fill in 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 =
430x30 =

c. 830x20

Think: 83 tens x 2 tens = 166

830x20=
d. 4,400 x 400

tens

hundreds

hundreds = 176

thousands = 40

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

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 x4 hundreds =40 tens x 5 hundreds

d. 24x10x90=90x 2,400

COMMON Lesson 1:
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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(10x100)
=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 square inches. What is the area of 30 such stones?

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

Lesson 1: Multiply multi-digit whole numbers and multiples of 10 using place n
EgKEMON value patterns and the distributive and associative properties. engage y
Date: 7/29/14

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

2.A.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 1 Template

1
1,000
Thousandths

0
Hundredths

1
0
Tenths

1
Ones

10
Tens

100
Hundreds

1,000
Thousands

10,000
Ten
Thousands

100,000
Hundred
Thousands

1,000,000
Millions

millions to thousandths place value chart
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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

Bl Fluency Practice (12 minutes)
[ Application Problem (8 minutes)
Concept Development (30 minutes)

B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: 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 helps preserve skills students learned and mastered in G5—-Module 1 and lays the
groundwork for future concepts.

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

Round to Different Place Values (2 minutes)

Note: Practice with rounding to different place values in isolation helps 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.
T: (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.
COMMON Lesson 2: Es'.(imate multi-digit products by rounding factors to a basic fact and ny
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T: (Write 45,000 at the midpoint.) Would 48,625 fall above or below 45,0007?
S:  Above.

T: (Write48,625= __ .) 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 helps preserve skills students learned and mastered in G5—Module 1, and lays the
groundwork for future concepts.

Material:  (S) Personal white board

T: (Write31x10=___.) Say the multiplication 31x10= 310 d\ox2= 20
sentence.

S: 31x10=310. 3“(/28 = G20
(Write310x2=____ beside 31 x 10 = 310.) Say lox 2

the multiplication sentence.

S: 310x2=620.
(Write 310 x20=___ 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 personal white board. (Check for accuracy.)

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

Application Problem (8 minutes)

Jonas practices guitar 1 hour a day for 2 years. Bradley practices the guitar 2 hours a day more than Jonas.
How many more minutes does Bradley practice the guitar than Jonas over the course of 2 years?

26552 = T30
P S NOTES ON

J I:I:[ MULTIPLE MEANS

OF ACTION AND

It may be helpful to offer a conversion

s
minutes
|4bo X bo = I4b X loxlo x &

table to students working below grade
level and others, which includes the

following:
= {3"7’(900 * 1 hour =60 minutes
tauh =
Bra_&ktﬁ Frc‘uk.(() ‘HA( wa ez"[l 60D minutel u 1 wear = 2AK Aawvc
pre Fhen Tond o T pess.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Note: The Application Problem is a multi-step word problem that asks students to convert units and multiply
with multi-digit factors using their knowledge of the distributive and associative property from Lesson 1.
Allow students to share approaches with classmates.

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?

-4 49

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?

%\xn
20 X TOo

23 X \eRe
L_{ v 10
Yoo

You could use the number in our class of 23.

A I 4

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 students to so it is easier to multiply?

20 students.
What could | round 18 classes to?

20 classes.

How would | estimate the total number of students?

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. 2
(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.

A dJe d0 49

Hep x4t
S hundreds * Htens
10 ‘thougond
u‘ooo

Problems 2-4

456 x 42 — 500 x 40 = 20,000

4,560 x 42 — 5,000 x 40 = 200,000
4,560 x 420 — 5,000 x 400 = 2,000,000
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T: (Writeonboard456x42=___ )

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. = You'd get 460 x 40.
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?

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

ysL x42
Yoo X 4o

EX4 x 100 R1©

2b X 1000
20,000

T: 500 x 40 does sound pretty easy! What would my estimate be?

©
Can you give me the multiplication sentence in unit form? 4

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 the board 1,320 x 88 = .) Round the factors to estimate the product.
S:  (Estimate.)

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. 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.
- lused 1,000 x 90 and got 90,000.

m 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.

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.

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
L 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 90,000.
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
should 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 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.

=  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,. i.e., 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.
Lesson 2:
ggrEMON using place value patterns.
Date: 7/29/14
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Lesson 2

Lesson 2 Problem Set

Name __Seta Date

1. Round the factors ta estimate the products.

a so7xsze OO x_ BHo - 30,000

o

. L103x59=__|, 000 x [N} 0O 00O
A reasonable estimate for 1,103 x59is__ 60 000

sewx2s<_b OOO «__ 25

_-_150 oon

Areasonable estimate for 5,840 x 25is_| 50 000

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

Expressions T Rounded Factors  Estimate
|
a. 2809x42 | 3,000 % 40 120,000

b. 28,090 420 30,000 X Hoo 'I?.,ODO,DGQ‘
§ 8,932x59 },000 x kO 540, 000|
%oD x bCo | 540,000

|d. 891tensx 63 tens

|e. 398 hundreds * 52 tens Yo, 000 X 500 20, nDOJOO@‘

COMMON | ==z tond ny
CORE engage 2A 24
Y5 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.
2,146x12 21467 =121 2,146 121 21,477 % 1,217
=2,600 KID  23p 000 xi00 (= 2000%I00) 25,000 x 1,600

= 2o,000 =72 poo,coe | = LEOPOS = 22,000 000
' cwsdrde HimeS TR 15 cqual 4o 2 hurdid -Hoousands.

2t
4. Fill in the missing factors to find the given estimated product.
a. 571x43= 200 ® ﬂ o = 24,000
b. 726x674=___1OO _ x 1060 = 430,000

c 8379xsi-_POOO x_ 500 400000

5. There are 1,763 tickets available for a New York Knicks home game. If there are 41 home games in a
season, about how many tickets are available for all the Knicks’ home games?

19,763 ¥ 4l % 20,000 x 4o
210,000 X Yo = goo,000

There wrse alooud 200,000 +ickers aveslable
Lor o\ e ks’ home qomes,

6. Michael saves $423 dollars a month for college

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

4 % 12 mmeaths = U8 months

$423 w43 & FUco x 50 Hyoo x So= #20,000
He would have saused, aboukx 20,000 after 4 years,

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

I Fhink my estimede wee lower thaa the achal

Aot Michae)l will sowe, because | rounded 1n23
4o Huoo. Bux | did round UB to 50. | think m

eckimake of 920,000 1= reg,‘\‘u] cle o e actuak amoud
comMon ‘ T engage"y .
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

= |n 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

. Depending on the needs of your
other valid responses:

English language learners, you may

423 x 12 ~ 400 x 10 : 4’000 x 4 - 16,000 allow students to discuss their

responses to the Student Debrief in

=4,000 their first language, or you may want to
provide sentence frames or starters
423 x 48 = 400 x 50 such as:
=20,000 “I notice when | multiply 25 by any
number that...”
“I chose to round to the place
423x12~423x10 = 4,230 x 44,200 x 4 because..”
=4,230 =16,800 “My estimate was close to the actual

answer because....”

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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Lesson 2 Sprint

A
Multiply # Correct
1 9x10= 23 73 x 1,000 =
2 9x 100 = 24 60x10=
3 9x 1,000 = 25 600 x 10 =
4 8x10= 26 600 x 100 =
5 80x10= 27 65 x 100 =
6 8 x 100 = 28 652 x 100 =
7 80 x 1,000 = 29 342 x 100 =
8 7x10= 30 800 x 100 =
9 70x10= 31 800 x 1,000 =
10 700 x 10 = 32 860 x 1,000 =
11 700 x 100 = 33 867 x 1,000 =
12 700 x 1,000 = 34 492 x 1,000 =
13 2x10= 35 34x10=
14 30x10= 36 629 x 10 =
15 32x10= 37 94 x 100 =
16 4x10= 38 238 x 100 =
17 50x10= 39 47 x 1,000 =
18 54 x10= 40 294 x 1,000 =
19 37x10= 41 174 x 100 =
20 84 x10= 42 285 x 1,000 =
21 84 x100 = 43 951 x 100 =
22 84 x 1,000 = 44 129 x 1,000 =
COMMON Lesson 2: Es'Fimate multi-digit products by rounding factors to a basic fact and ny
- using place value patterns. en a_ e
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Lesson 2 Sprint

B
Multiply Improvement # Correct

1 8x10= 23 37 x 1,000 =

2 8x100 = 24 50x 10 =

3 8x1,000 = 25 500 x 10 =

4 7x10= 26 500 x 100 =

5 70x10 = 27 56 x 100 =

6 70 x 100 = 28 562 x 100 =

7 70 x 1,000 = 29 432 x 100 =

8 6x10= 30 700 x 100 =

9 60x 10 = 31 700 x 1,000 =

10 600 x 10 = 32 760 x 1,000 =

11 600 x 100 = 33 765 x 1,000 =

12 600 x 1,000 = 34 942 x 1,000 =

13 3x10= 35 74x10 =

14 20x10= 36 269 x 10 =

15 23x10= 37 49 x 100 =

16 5x10= 38 328 x 100 =

17 40x 10 = 39 37 x 1,000 =

18 45x 10 = 40 924 x 1,000 =

19 73 x10= 41 147 x 100 =

20 48 x 10 = 42 825 x 1,000 =

21 48 x 100 = 43 651 x 100 =

22 48 x 1,000 = 44 192 x 1,000 =
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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.

Expressions Rounded Factors Estimate

a. 2,809x42 3,000 x 40 120,000
b. 28,090 x 420

c. 8,932x59

d. 89tensx63tens

e. 398 hundreds x 52 tens

using place value patterns.
Date: 7/29/14
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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?

using place value patterns.
Date: 7/29/14
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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. 8,633 x57,008 =
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Name Date

1. Round the factors to estimate the products.

a. 697x82= X =

A reasonable estimate for 697 x 82 is

b. 5,897 x67= 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.

Expressions 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

using place value patterns.
Date: 7/29/14
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4. Fill in the blank with the missing estimate.

a. 751x34= x = 24,000
b. 627 x674= 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?

using place value patterns.
Date: 7/29/14
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‘:1 Mathematics Curriculum

Topic B

GRADE 5 ¢ MODULE 2

The Standard Algorithm for Multi-
Digit Whole Number Multiplication

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

Focus Standard: 5.0A.1
5.0A.2
5.NBT.5

Instructional Days: 7

Coherence -Links from: G4-M3

-Links to: G6-M2
G6-M4

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

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.

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

Multi-Digit Multiplication and Division
Arithmetic Operations Including Division of Fractions

Expressions and Equations

In Topic B, place value understanding moves toward understanding the distributive property by using area
models 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 allows students to apply this new knowledge.

COMMON Topic B: The Standard Algorithm for Multi-Digit Whole Number Multiplication ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic B m

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

Multiplication

Objective 1: Write and interpret numerical expressions and compare expressions using a visual model.
(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 models and the distributive property to partial products of the standard
algorithm with renaming.
(Lessons 6-7)

Objective 5: Fluently multiply multi-digit whole numbers using the standard algorithm and using
estimation to check for reasonableness of the product.
(Lesson 8)

Objective 6: 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
CORE me o engage"’
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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

Bl Fluency Practice (12 minutes)

[ Application Problem (7 minutes)
Concept Development (31 minutes)

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

Fluency Practice (12 minutes)

= Multiply 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 helps preserve skills students learned and mastered in G5—-Module 1 and lays the
groundwork for future concepts.

Follow the same process and procedure as 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 board

T: (Write421x18 = 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 = .) On your personal white board, write the multiplication

sentence rounding each factor to arrive at a reasonable estimate of the product.
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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. Ask students to explain the reasoning
behind their estimates.

Decompose a Factor: The Distributive Property (4 minutes)

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

Materials: (S) Personal white board

T (Write9x3-= .) Write the multiplication sentence.
. (Write.) 4x3=
(Write (5 x 3) + ( X 3) = below 9 x 3 = J)
9 is the same as 5 and what number? (Sx 3)"" (L{" X 3)-_-
S: 4.
(Write (5x3)+(4x3)= . Below it, write IS X |12 =
15 + = .) Fill in the blanks. D
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 7 x 4, 8 x 2, and 9 x 6.
Application Problem (7 minutes) )
Robin is 11 years old. Her mother, Gwen, is 2 years more than 3 \th

times Robin’s age. How old is Gwen?

G 2
Note: This problem is simple enough that students can solve it - '

prior to Lesson 3; however, in the Debrief, students are asked to 2

return to the Application Problem and create a numerical Lg X'\\B 2 = 3¢C
expression to represent Gwen’s age (i.e., (3 x 11) + 2). Accept \J,
any valid approach to solving the problem. The tape diagram is Gwen :s 35 )"“"' BN

but one approach. Allow students to share.

Concept Development (31 minutes)

Materials: (S) Personal white board

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

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

3 times the sum of 26 and 4.

6 times the difference between 60 and 51.

The sum of 2 twelves and 4 threes.

T:

COMMON Lesson 3:

What expression describes the total value of these 3
equal units? Show a tape diagram.

3 x5,

Lesson 3

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
quotient might be reviewed or a
scaffold such as a word wall in the
classroom might be appropriate.

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

3 xA.

3 times the sum of 26 and 4? Show a tape diagram and
expression.

@:&

26+%
3x(26+4)or (26 +4)x3.
Why are parentheses necessary around 26 + 4? Talk to
your partner.
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.
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.

] |
q;;t’_" )
bo-5

6 x (60 —51) or (60— 51) x 6.

|

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.

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?

using a visual model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

S 490 49

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

It’s 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.

| 12 | e [3]3]5]3

(2 x12)+ (4 x3)

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) x 4

(20x3) + (5% 3)

AN I

4 49

(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. 2 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 which operation we should do first.

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 expression 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.

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?

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

S:  Yes, the words clearly tell us what to multiply. = 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) x4

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.

(20x3) + (5% 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.

aEaEEnE

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 evaluating, using diagrams.

AN e A

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 tape.

[10]a]10]9]
w(w0]9(q]

Repeat the process with the final example.
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Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: 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 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.

= 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 277

= |n Problem 4, be sure to point out that Meiling’s
expression, while equivalent, does not accurately
reflect what Mr. Huynh wrote on the board. As
an extension, ask students to put the expressions
that Meiling and Angeline wrote into words.

COMMON Lesson 3: Write and interpret numerical expressions and compare expressions
CORE. using a visual model.
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Lesson 3

Name L\’\"“%

Date

1. Drawamodel. Then write the numerical expressions.

7

a. The sum of 8 and 7, doubled

(8tMx2

b. 4times the sum of 14 and 26

14126
Y4x (14 +20)
|

‘ c. 3times the difference between 37.5 and 24.5

d. The sum of 3 sixteens and 2 nines

B aaxizos)

b. 18x27

the. right sidde shows

e 1axs

[ [T AT A]

9%

Q

e

I2groups of (20+S),

" 20 twenty-sevens minus 1 twenty-seven
i

H% less than because Hhe leff side. shows 13 +wenty-sevens, and

1 twertty ~sever

©)
lisft] (Al (]
e ——

Both sides are equal They're bath @ groups ofa,

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.

i
TH's greater than becaiee ﬂig left side shows 2k groups of (20 L:))
but4he rigt side enly hag

0o | =

Wirite and interpret aum erical exprisions 40d connect 10 & visusl

MEdEh GI-MI-TE-L3

engage™

; [DelheneTa e
31.5-245
(Bxi)+(2x17)
3% (31.5-24.5) |
|
e. The difference between 4 twenty-fivesand 3 | f. Triple the sum of 33 and 27 |
| e——
T 33421
; 3x( )
@x25)- (3 %25) X 33% 27
eaReon engage™ iu
TR e e
NYS COMMON CORE MATHEMATICS CURRICULUM
2. Write the numerical expressions in words.
" “Expression Words The Value of the
Expression
a. 12x(5+25)
12-Hmes the sum of Sand 25 360
b, (62-12)%11 . .
11 4imes the difference behoeen 6202 550
© (45+55]x23 "
23 Himes the Sum of U5 ond S5 2,300
d. (30%x2)+(8x2)
the sum of Zo-hes and 8 hwos 74
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Exit Ticket (3 minutes)

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

Wg o ln both weeks, Me. Lee
r Q60 a .
L ced | M40 orfavnges.
1 ,fﬁ ] or ! cf)
I Egkvon | engage™
COMMON Lesson 3: Write and interpret numerical expressions and compare expressions ny
CORE- using a visual model. el Igage
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4. Mr. Huynh wrote the sum of 7 fifteens and 38 fifteens on the board

Draw a model and write the correct expression. )
e } (1 x15) +(s8 x5)
- s 2

Erel=— =
B e _/
38 Rlteens

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 47 Explain your answer,

mg.\_‘mc)’s answic s Cqui vodewt. Dhe Lound
K Suns Qa_c\dud; ofF 4 2 bore “oqotber
)«;n%‘.'w\a % answee 15 net ::g@uu_/\w.:r_ She vauldr
pu Ko voluas of e i baurs

6. Aboxcontains 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.

@xaN+lax2y) or 24(8112) ok 24 x20

b. Nextweek, 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

N
((%x?&]i—b:‘_xl‘t)))‘?_ or (an x22) X2

¢ Evaluate your expression from Part (b) to find the total number of oranges ordered in both weels.
weele V(24 x22) = 4B0
Wweel 20 (ay x2e) x2= 160
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Name

Lesson 3 Problem Set

Date

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

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-fivesand 3 | f. Triple the sum of 33 and 27
twenty-fives
Lesson 3: Write and interpret numerical expressions and compare expressions
EgKEMON using a visual model. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 PrOblem Set

2. Write the numerical expressions in words. Then, solve.

Expression Words The Value of the
Expression

a. 12x(5+25)

b. (62-12)x11

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

c. 19x9 O 3 nineteens, tripled
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4. Mr. Huynh wrote the sum of 7 fifteens and 38 fifteens on the board.

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’ expressions equivalent to your answer in Problem 4? 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 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.
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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
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Name

Lesson 3 Homework

Date

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

a. The sum of 21 and 4, doubled b. 5 timesthe sum of 7 and 23
c. 2times the difference between 49.5 and 37.5 | d. The sum of 3 fifteens and 4 twos
e. The difference between 9 thirty-sevensand 8 |f. Triple the sum of 45 and 55
thirty-sevens
Lesson 3: Write and interpret numerical expressions and compare expressions
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2. Write the numerical expressions in words. Then, solve.

Expression Words The Value of the
Expression

a. 10x(2.5+13.5)

b. (98-78)x11

(71 +29) x 26

c. (50x2)+(15x%x2)

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
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

4. Larry 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. IsLlarry correct? Explain your thinking.

b. Which expression is greater? How much greater?
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Lesson 4

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= 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 board

T: (Write409x21= x = .) On your personal white board, 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 board

T: (Writel1l2x3= .) Write the multiplication sentence.
S: (Write.)
T:  (Write (8 x 3) + ( X 3) = below 12 x 3 = .) 12 is the same as 8 and what number?
S: 4.
T: (Write(8x3)+(4x3)= . Below it, write 24 + = .) Fillin 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.)
COMMON Lesson 4: Conv'ert. r}umeri;alI ex;.)ressions into unit form as a mental strategy for ny
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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 board

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

parentheses.
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)

Jaxon earned $39 raking leaves. His brother, Dayawn, earned 7
times as much waiting on tables. Write a numerical expression
to show Dayawn’s earnings. How much money did Dayawn
earn?

Note: This problem is simple enough that students can solve it
using pencil and paper prior to this lesson. Allow students to
share their approach to solving. However, in the Debrief,
students are asked to return to the Application Problem and
solve this problem again applying a new mental strategy to
evaluate.

Concept Development (32 minutes)

Materials: (S) Personal white board

Problems 1-2
8x31
8x29
T: (Show 8 x 31 on the board.) What does this expression

mean when | designate 31 as the unit?

S:  Add thirty-one 8 times. = 8 times as much as
thirty-one.

. What does it mean when | designate 8 as the unit?
S: Add eight 31 times. = 31 times as much as eight.

Does our choice of unit change the product of the two
factors?

COMMON Lesson 4:

- multi-digit multiplication.
CORE Date: 7/29/14

2014 Common Core, Inc. Some rights reserved. commoncore.org
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NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

This lesson requires students to work
mentally with two-digit and three-digit
numbers. If basic multiplication facts
are not yet mastered, be prepared to
adjust numbers in calculations to suit
the learner’s level. A good time to
review mental math strategies is during
Sprints and fluency activities. Spending
time working on basic facts (with flash
cards, computer games, etc.) may be
necessary prior to this lesson.
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S:  No.

Why not? What property allows for this? NOTES ON

. MULTIPLE MEANS
S:  The commutative property (any-order property) says
that the order of the factors doesn’t matter. The OF REPRESENTATION:

product will be the same. Possibly challenge students to (a) solve
the problem designating 31 as the unit

and (b) think of other ways to
decompose 31 units of 8.

T: Let’s designate 8 as the unit. I've drawn diagrams of
8 x 31 and 8 x 30.

T: Use the diagrams to consider how 8 x 30 helps us to
solve 8 x 31 when we designate eight as the unit (point
to the diagram) and the other factor as the number of
units, 31 and 30. (Run your finger down the length of
each bar.) Turn and talk.

T: Could we have decomposed 31
eights in another way? Turn and
talk.

S: (Students share.)

T: Yes! 31 eights is also equivalent to

3\ c?s‘w'\“‘ 20 eights plus 11 eights. Would this

way of decomposing 31 change the

Q 9\9\ e o \91 product of 8 x 31?

S: No. It would be the same because 20

r el eights is 160 and 11 eights is 88,
elg\¢l - o ,
which 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 8 twenty-nine times. - Add 8 over and over 29 times.
30 cights
g l 9\ 9 \ co o \ g K
29 ciﬁ‘nﬁ
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T: How does 8 x 30 helps us to solve 8 x 29? Turn and talk.

S:  (Discuss.)

T: | 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.)

T: What is the value of 30 eights minus 1 eight?

S: 232.

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

S:  (Share.)

T: 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.

T:  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. Which is easier to work with: 49 twenties or 20 forty-nines? 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.

5o twenties
/_\_’J% “+4 +usentsel
O TR = I w— —
Ticentses Fusene

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 white 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 for
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S:  (Work and share.)

Lesson 4

T: (Circulate and assess for understanding. Be receptive to any valid mental approach.)

Problems 5-6
101 x 12
12 x 98

T: Work independently to evaluate these two expressions mentally. (Write 12 x 98 and 12 x 101 on the
board.) Compare your work with a neighbor when you’re finished. Draw tape diagrams if you

choose.
S: (Work.)

Problem Set (10 minutes)

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

approach used for Application Problems.

Student Debrief (10 minutes)

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

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

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

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

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

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

= |n Problem 1(b) the first two possible expressions

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set | .1

wne_Peagy

1. Circle each expression that is not equivalent to the expression in bold.
a. 16x29

29 sixteens 16 % (30-1) 110 29) - (6 x 29)

b. 38x45

38+ 40)% (38+5) ) (38x40)+ (38 x5) @ 45 thirty-eights

© 74x59

70%(5049) 74 (60-1) 59 seventy-fours

2. Solve using mental math. Draw a tape dizgram and fill in the blanks ta show your thinking. The first one
is done for you.

& 19%25= Iﬂ twenty-fives b 2axii= || twentydours
1l ~fours

1 19 20
\otwaryfours A ety-four

Think: 20 twenty-fives — 1 twenty-five. Think: __ 10 twentyfours + 1 twenty four

20 oo | oy N (e BTV BT
| -_500 25 - 240 . 24
| - 475 . 264

COMMON | besond | stestegy
I EaR e | o engage™ =

are very similar. How did you decide which one was not equivalent?

COMMON Lesson 4: Convert numerical expressions into unit form as a mental strategy for
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=  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
5(a). (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)

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 4:

COMMON
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7/29/14
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€ 79x14= lq fourteens

4 21x75=_ 21 seventyfives

8o 2ens 21 sevedly ~Avec
% Y B T ™ I o ) R ™
\__4“‘__(4\—(" ke
19 fourteens 20 Severty-fves L severty-Five

Think: 80 fourteens - 1 fourteen Think: 20 seventyfives +__| _seventy-five

s 80 g | *14) 20 x75)4( | ]

- 120 - 4 -_1,500. T5

-_l,le6 - 1,578

3. Define the unit in word form and complete the sequence of problems as was done in Problems 34 in the

lesson.

a 19x15=19 ‘BFIE&!S
20 fifeens

\S{I5(1S| »e 5

RTT
ink: 20 fifteens -1 _Fifteen
=pox_ 15 j-px_15 )
. 300 - 15
- 285

b. 14x15=14%{1ﬂ|5

e
[s]s]is] vo [is]is]s]s

Think: 10_-Ei£‘f£ﬂa;»a Megm
Sox_ 15 jiux 15
-_150 ._ 6o
._2lo

L

engage™ zea

NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 4 Problem Set

¢ 25x12=12 —chs d. umnsg\_rmfgns
25)25 |28 see 25 |25

Think: 10:!15%'17_-&@2 Awenty-fives
=0x_ 25  jeex_25 )
-.250 . 50
-_300

]n 7 |7! In,ﬂg}
18 Severteens

Think: 20 Seveateent 2 _Seyenteens
sox 1T e 1T
- 340 - 34
- 306

4. How can 14 x 50 help you find 14 x 49?7
Once T fiad s0 fouy
will give me 44 fourteens,

5. Solve mentally.
a 101x15=_1,515

=(100%1)+(K15)

pictures.

ens, I can Subttact 1 fourteen and it

b 18x99= 1,732
=(100X18) ~(1x18)

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

45 x32= 45 Hhirty-twos

Bebn] oo ) [ls[s] - 5] usxs)+(isx2)=4s fves
R(‘_—J #_/
45 Hhirty-twos 145 Rves 15 thicty-usos 7 45 fives

They ace not the. same because 45 thirty-as does ot equal fo 45 Fives.

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.

(7 +126) %29

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

I first added T4 and 126 10 g

ot 300. Then T multiplied

300 times 29 fo get 8,700 by Eremﬂﬂy 3005 and then Sublotting

II (OMMON Lasson ’::n h:a\‘um‘ﬂ

Date

LY p—

I unt form as a mental strategy

ore 300,
engage™’ e
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Name

Lesson 4 Problem Set

Date

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

a. 16x29
29 sixteens 16 x (30-1)
b. 38x45

(38 +40) x (38 +5) (38 x40) + (38 x 5)

c. 74x59

74 x (50 + 9) 74 % (60 — 1)

(15-1)x 29 (10x29) — (6 x 29)
45 x (40 + 2) 45 thirty-eights
(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

is partially done for you.

a. 19x25= twenty-fives

25 25 25

25

=(__ x25)—(

19 20

Think: 20 twenty-fives — 1 twenty-five.

x 25)

b. 24x11= twenty-fours

Think: twenty fours + twenty four
= ( x24)+(__ x24)
= +

COMMON Lesson 4:
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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
=(_ o x14)-(___ x14) =(_ x75)+(___ x75)
= —_ = +

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

a. 19x15=19 b. 14x15=14
Think: 20 -1 Think: 10 +4
=(20x__ )-(1x___ ) =(10x___ )+ (@4x____ )
= - = +
COMMON Lesson 4: Convert numerical expressions into unit form as a mental strategy for ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

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

Think: 10 +2 Think: 20 -2
=(10x___ )+ (@x___ ) =(0x__ )-0@x___ )
= + = -

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/or 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.

Lesson 4: Convert numerical expressions into unit form as a mental strategy for
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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 numerical expressions into unit form as a mental strategy for
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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)+(34x9) 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
is partially done for you.

a. 19x50= fifties b. 11x26= twenty-sixes
50 50 50 50
1 2 3 19 20
Think: 20 fifties — 1 fifty Think: twenty-sixes + twenty-sixes
=(__ x50)—(___ x50) =(__ x26)+(___ x26)
= —_— = +
COMMON Lesson 4: Con\{ert. r?umeri.cal. expressions into unit form as a mental strategy for ny
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Lesson 4 Homework

c. 49x12= twelves
Think: twelves — 1 twelve
= x 12) -

x 12)

d. 12x25= twenty-fives

Think: twenty-fives + twenty-fives
= x 25) + ( x 25)
= +

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

a. 29x12=29 b. 11x31=31
Think: 30 -1 Think: 30 +1
= (30 x )= (1 x ) = (30 x )+ (1% )
= _ = +
COMMON Lesson 4: Con\{ert. r}umeri;alI expressions into unit form as a mental strategy for ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

c. 19x11=19 d. 50x13=13
Think: 20 -1 Think: 10 +3
= (20 x )= (1 x ) = (10 x )+ (3x )
= —_ = +
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 rectangular 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.

COMMON Lesson 4: Convert numerical expressions into unit form as a mental strategy for
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Lesson 5

Lesson 5

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= 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)

Materials: (S) Estimate Products by Rounding Pattern Sheet

Note: This fluency activity helps bolster the students’
understanding of and automaticity with the estimation of
products.

Distribute the Estimate Products by Rounding 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 Mentally (4 minutes)

Materials: (S) Personal white board

Notes: This fluency exercise helps bolster the students’
understanding of and automaticity with the distributive
property of multiplication.

T (Write9x10= .) Say the multiplication sentence.
S: 9x10=90. (Write 90 on the blank.)

COMMON Lesson 5:

CORE. products of the standard algorithm without renaming.
Date: 8/3/14
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NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Many students will arrive in fifth grade
with the requisite knowledge to make
the connection between the tape
diagram and the area model. The first
problem set not only provides
scaffolding for those lacking this
knowledge, but it also makes clear the
importance of the commutative
property in interpreting multiplication
equations when no context is present.
That is, it is acceptable to name either
factor as the unit being counted
(multiplicand) and the number of times
it is being counted (multiplier).
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

T: (Write9x9=90- below 9 x 10 =90.) On your personal white board, write the number
sentence, filling in the blank.

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.
Multiply by Multiples of 100 (4 minutes)
Materials: (S) Personal white board

Notes: This review fluency activity helps preserve skills students learned and mastered in G5—Module 1 and
lays the groundwork for future concepts.

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

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 be building a rectangular fence around part of
her yard that measures 29 feet by 12 feet. How many square feet of play space will her new puppy have? If
you have time, solve in more than one way.

'}'w(lvt— -] 24 'hddl)d

@ 30 twdwel - /L)= o s THE

(3» X n-\ =[x

@ 2o twdves g telvet = U ﬁodud%z
[xn) y12) = 2904 108 27

Anehas puprs w il have 248 ¢qpnare fect nL//gy space,

Note: This problem is a bridge from Lesson 4’s unit form mental math strategy. Students have significant
practice in finding area and multiplying two digits by two digits in Grade 4.
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Concept Development (33 minutes)

Lesson 5

Problem 1: Represent units using first the tape diagram, then the area model.

21x5

T:

S:
T:
S

T: What values could you put in the area model? (How many units are in each part of the rectangle?)
S:

COMMON Lesson 5:

(Write on the board 21 x 5.) Can you solve mentally using the unit form strategy?
Think (20 x 5) plus 5 more. This is twenty 5s and 1 more 5. The product is 105.

Represent that thinking with a tape diagram.
(Draw.)

21 'e:\).<_3

Z’\/L——\
Ls{s(s]--- 51

So you chose the factor 5 to be the unit. Canyou
imagine the area in each unit? (Draw the first image.)

I TT]

Imagine that all 21 boxes are stacked vertically. (Draw
second image.)

froe
1
i
20 .
gio-c)

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Today’s lesson focuses on
multiplication without renaming, which
limits the digits and combination of
digits that can be used when creating
problems. Foster a student’s curiosity
about numbers and encourage them to
notice and explore the patterns in
today’s problems. Have students share
their observations and challenge them
to create more multiplication problems
that do not require renaming.

Students might record their thoughts in
a journal.

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

1x5and20x5. 1 five and 20 fives. 5+ 100 = 105.

CORE Date: 8/3/14

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

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

(@) ev-nc-sa |

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

engage"’

2.B.32



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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L XS

o xS

————

How are the area model and the tape diagram similar? How are they different?

They both show the same number of units. The tape diagram helps 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’s 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.)

21

—

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 sameas21x5. 5x21=21x5.

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

23x31
T:

w v 4w

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 factor
we want to name as our unit. Which is easier to count, 31 23
twenty-threes or 23 thirty-ones? Turn and talk. ! 23

| think it’s easier to count units of twenty-three because we

can find 30 of them and then just add 1 more. = | think 20
o 30

twenty-threes plus 3 twenty-threes is easier. (OQO

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.)

COMMON Lesson 5: Connect visual models and the distributive property to partial
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T: What’s the product of 1 and 23?

. 25 2%

S:  23. —*"‘"_3—'

T: What's the product of 30 and 23? ’ z X% ‘

S: 690. 2.3

T: Now, add the partial products to find the total area of 30 Q,qo + (o q O
the rectangle. - —

S: (Add.) 71 3

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 discuss.)

T: Work with your neighbor to solve using the standard algorithm.

S:  (Solve.)

T: Take alook 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
algorithm. = First, we wrote the value of 1 twenty-three. Then, we wrote the value of 30 twenty-
threes.

Explain the connections between (30 x 23) + (1 x 23), the area model, and the algorithm.
L S: (Explain the connections.)
Problem 3: Products of two-digit and three-digit numbers. 343
343 x 21 343
l 343 | 2.1
231 x32 —X—Z,'g"

T: (Write 343 x 21 on the board.) What should we 6,860 '\'Gbé L O
designate as the unit? 20

S: Three hundred forty-three. 772- 03

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?

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

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For
some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students should solve these problems using the
RDW approach used for Application Problems.
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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 at the area models in Problems 1(a) and 1(b).
What is the same about these two problems?

=  How could you use Problem 1 to help you solve
Problem 27?

=  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.)

= 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

NYS COMMON CORE MATHEMATICS CURRICULU Lesson 5 Problem Set

name  Eligha. N Date
1. Draw an area model, and then solve using the standard algorithim. Use arrows to match the partal
products from the area model to the partial praducts of the algorithm
a sax21-__ 114
34

=g 1 x21
| 34 s 34
10| 680 f——24680

774
b a3ax21-9 1Y
434
434 x21
| H24 434
+%, 6930
0| et | 3,714
2. Solve using the standard algorithm.
a #ix12-_5172 b 123x23- 2 829 ¢ amx: clﬂﬁ‘{
43 123 212
X 1z x 23 X 22
862 3619 24
+4,31 0 + 2460 t92 60
5172 2,829 2784
ganpeon engage™ e
3. Betty saved 5161 a month. She saved $141 less cach month than Jack. How much will fack save in 2
years? $14%|

Betty
Jack
15 +H = 4302
Jock will save $7,248 in 2 years,

Farmer Brown feeds 12.1 kg of afalia to wach of is 2 horsas daily. Mo mary kilograms of aifaita wil all
s horses have eaten after 21 daws? Draw an area mode| € soke.

242
k] 242

| upih= $302
24 unifs = 302X 24 = $7,248

12, +12.] =24.2
b‘(ﬁ x 21
! uaitt = 24,2 Kg 2] 484 742

20 wits= 242 K 2| tH840
= 50B.2¥g 5082

Allof his horseg Loill have eaten 0.2 K& of alfalfz
after 24 days.

[ EUMON s ny
CORL engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Pattern Sheet

Estimate and then multiply.

1 29x 11 = 23| 801x31=
2 29x 21 = 24 803 x31=
3 29 x 31 = 25| 703 x31=
4 23 x12= 26 43 x 34 =
5 23 x22 = 27 53 x 34 =
§) 23 x32 = 28 53 x31 =
7 23 x42 = 29 53 x 51 =
8 37 x13 = 30 93 x 31 =
9 37 x23 = 31 913 x 31 =
10 36 x 24 = 32 /3 x31=
11 24 x 36 = 33| 723 x31=
12 43 x 11 = 34 78 x34 =
13 43 x21 = 35| 798x34 =
14| 403 x21= 36 62 x 33 =
15 303 x 21 = 37| ©642x33 =
16| 203 x21= 38| 374x064=
17 41 x11 = 39| ©64x374 =
18 41 x21 = 40| 740x36=
19 41 x31 = 41 750 x 36 =
20| 401 x31= 42| 65x680=
21 501 x 31 = 43| 849 x84 =
22| 601 x31= 44| 85x849 =

estimate products by rounding
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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
x21

b. 434 x21=
434
x21

2. Solve using the standard algorithm.
a. 431x12= b. 123x23= c. 312x32=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

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

4. Farmer Brown feeds 12.1 kilograms 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.
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Name Date

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

a. 21x23=

b. 143x12-=
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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. 24x21-=
24
x21
b. 242x21=
2472
x21
2. Solve using the standard algorithm.
a. 314x22= b. 413x22= c. 213x32=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

3. Avyoung snake measures 0.23 meters long. During the course of his lifetime, he will grow to be 13 times
his current length. What will his length be when he is 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?
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Lesson 6

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Multiply 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 activity helps 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 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 board

T (Writed43x12= .) Draw an area model on your personal white board to solve.

S:  (Students draw area model.)

COMMON Lesson 6: Connect area models and the distributive property to partial products
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T: Fill in your area model and number sentence.
S: (Write43 x 12 =516.)

T: Solve using the algorithm.

S:  (Solve.)

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

Application Problem (6 minutes)

1923 3xzl ® {2 $o b12 ts reasdnable.

de A

Scientists are creating a material that may replace
damaged cartilage in human joints. This hydrogel can

stretch to 21 times its original length. If a strip of 32 tenths

hydrogel measures 3.2 cm, what would its length be when Xzl

stretched to capacity? 32
b0

Note: This problem is designed to bridge from Lesson 5

where students are multiplying without renaming; b T et

however, it adds the twist of multiplying by a decimal. b2 eathys 61.7m

Students should be encouraged to estimate for a “The L\jd“’ﬂdé [msp,\ uhen shrcithed Loould
reasonable product prior to multiplying. The use of a tape be b1.2-em.

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

Concept Development (32 minutes) g [_ 73
Materials: (S) Personal white board [
_\.
Problem 1
64 x73

bo

Method 1: Area Model

T: Please divide your personal white 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. 70 + 3
Draw an area model with your partner and label the length as 73. d 290 7

. How many seventy-threes are we counting?
S: 64 -
How can we decompose 64 to make our multiplication

. . o 180’
easier? Show this on your model. {200
S:  Splititinto 4 and 60. (Draw.) éO
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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 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

COMMON Lesson 6:

S dJv 44

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.

12 ones equal 1 ten and how many ones?

2 ones.

Watch how I record. (Write the 1 on the line under the
tens place first, and the 2 in the ones place second.)

4 times 7 tens equals?

28 tens.

28 tens plus 1 ten equals? (Point to the 1 you placed
on the line under the tens place.)

29 tens.

I’ll cross out the 1 ten and record 29 tens. 29 tens
equal how many hundreds and how many tens?

2 hundreds 9 tens.

What did we multiply to find this product? Find this
product in your area model.

4 x 73. Itis the sum of the two products in the top row
of the model.

Now, we’ll find the value of 60 units of 73. Whatis 6
tens times 3 ones?

18 tens.
How many hundreds can | make with 18 tens?
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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.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Point to the each digit and factor as
you carefully work through the
recording process of the standard
algorithm. Use your hand to clearly
indicate the image or location that
corresponds to your words. Keep
teacher-talk clear and concise.

73

x b4
—p—
29 %

T2

=~ b4
=

%ﬂz
4y 330
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1 hundred, 8 tens.

Lesson 6

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 9 in 292.)
What is 6 tens times 7 tens?
42 hundreds.

42 hundreds plus 1 hundred equals? (Point to the regrouped 1.)

43 hundreds.

I'll cross out the 1 hundred and record 43 hundreds. 43 hundreds equals

how many thousands and how many hundreds?
4 thousands 3 hundreds.

What did we multiply to find this other product? Find
it in your area model.

60 x 73. It is the sum of the two products in the
bottom row of the model.

Turn and tell your partner what the next step is.

| hear you saying that we should add these two
products together.

Compare the area model with the algorithm. What do
you notice?

Both of them have us multiply first then add, and the
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.

13

x &4
gy
2. U2

«-L{)’; €O
T2

NOTES ON
MULTIPLE MEANS
OF ACTION
AND EXPRESSION:

Adjust numbers in calculations to suit
learner’s level. Some students may
struggle with 7s, 8s and 9s. Changing
the digits to more comfortable factors
will allow students to focus more on
the algorithm itself.

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

After having discussed the problem, have students complete the problem independently and check their work
with a partner. Allowing students to generate other examples to calculate may also be fruitful.

Problems 2-3

814 x 39
624 x 82
T:

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

(Write 814 x 39 on the board.) Partner A, use the standard algorithm to solve. Partner B, draw an

area model to solve.

oo + 0+ 4 Ty
9 7,200 90 (3% 7,326 x 29
+
132 6
30 2000 X
’ 300 {120 + 24+ 420 s29& 2 0
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S:  (Draw and solve.)
Compare your solutions.

Lesson 6

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

regrouped units correctly.
S:  (Check.)

Have partners switch roles and complete the second problem in the same manner.

600 + 20 + Y

2| 1,200 b | 2| 1,248

4+

fo| 4800 Jgoo |320] + 49,920
- 51,168

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Connect area models 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 studentsin a

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set -1/

Name fl)eu.h Date

1. Draw an area model. Then salve using the standard algorithm. Use arrows to match the partial products
from your area model to the partial products in the algorithm.

a. 48x35
a8
x 35
240 ———> E_ii;
Lo—v F1H40
1,6 %0

648

+ 3;;5
wo| 3210 — ,3‘2. ko

+ 194 k4o
—_————

24o| 19,410

22,680
BN i P 45
% 92 x
izl 2532
+ 6220 86220
69,736 g9 052

| =< b

conversation to debrief the Problem Set and process the lesson.

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

= What pattern did you notice between Parts (a) and (b) of Problem 1? How did this slight difference

in factors impact your final product?

COMMON Lesson 6: Connect area models and the distributive property to partial products
CORE. of the standard algorithm with renaming.
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= Explain to your partner how you recorded the T
. . NYS COMMON CORE MATHEMATICS CURRICULUM esson 6 Problem Set -
regrouping in Problem 2(a). What were you
thinking and what did you write as you multiplied = venes 4676 e SHT
9 tens times 5 tens? =L L
. . 380 2188
= Let’s think about a problem like 23 x 45 and solve + 28560 + 32 820
. . . . . . = —_—
it with the algorithm. What is the first partial 30,940 35,008
product that we would find? (3 x45.) The et 56k, g 6o 1 i,
second? (20 x 45.) Would this be the only order “’j‘“;"““”‘"””mwwmh \ :& vunit =416 e % Zl’l‘g
. . . . 21 L, s = 224K ——
in which we could find the partial products? lwi‘. =lbft X T2y mmd‘_g sy 13 HE
. = * | -
What else could we do? (Point out to students =224t i‘ﬁ%ﬁ”‘ i%é—“ﬁ
that it would also be appropriate to find 20 units T4 would cost 43,584 o Carpet the Floor . ’
of 45 and then 3 units of 45. Itis simply a * Gomnluinidont oo AnskibusmmaT il o535,
convention to find the smaller place value first. b= 210 %
Use the area model to support this discussion.) 125 wrirts =126 x #19 1125 Tl?ﬁ%ﬁ’;;;‘f
. P 42375 1250 o
=  What information did you need before you could ’ 2,375
find the cost of the carpet in Problem 3? (The e et presion it v how you vttt o 1
i i 125
area of the room.) !—|ow did you flpd that 9+ %125 « he natetal cost For
information? (Remind us how to find the area of =23X125 . ’375 the Hekek will be 42,87¢.
aroom.) Why is area measured in square units? =2,875 ;;if’s
* Look at Problem 4. Discuss your thought process e engage™ s
as you worked on solving this problem. There is R -

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 models and the distributive property to partial products
Eg%EMON of the standard algorithm with renaming. engage 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 x 100 = 26 80 x 99 =
S 300 -3 = 27| ©60x100 =
6 3 x99 = 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 31 x99 =
15 7 x 100 = 37| 71x100 =
16 7 x99 = 38 71 x99 =
17 9 x 100 = 39| 42x100 =
18 9x99 = 40 42 x 99 =
19 8 x 100 = 41 53 x 99 =
20 8 x99 = 42 64 x 99 =
21 5x 100 = 43 75x99 =
22| 50x100 = 44 97 x99 =

mental multiplication
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

Name Date

1. Draw an area model. 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
438

x 35

b. 648x 35
648

x 35

2. Solve using the standard algorithm.
a. 758x92 b. 958 x94

COMMON Lesson 6: Connect area models and the distributive property to partial products
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

c. 476x65 d. 547 x64

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

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

a. Ifagroup 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.

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

Name Date

1. Draw an area model. 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

x 42

b. 783 x42
783
x 42

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

Name Date

1. Draw an area model. 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
x 36
b. 527 x36
x36
2. Solve using the standard algorithm.
a. 649 x53 b. 496 x 53
c. 758x46 d. 529x48
COMMON Lesson 6: Connect area models and the distributive property to partial products ny
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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 costs $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 $1,250. What was the total price of the vehicle?
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Lesson 7

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= 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 exercise helps preserve skills students learned and mastered in G5—Module 1 and
lays the groundwork for multiplying with three-digit factors in today’s 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 Lesson 6 using the following possible sequence: 24 x 15 and
824 x 15.

. . . )k 4
Application Problem (6 minutes)
a* 1lvl 2] ... \,\;\0 ] \q_.‘f v
The length of a school bus is 12.6 meters. If 9 school buses ' z - g q 1o
park end-to-end with 2 meters between each one, what’s APuses 1 (12.6 x 10)-(12-¢)  Space behween:
the total length from the front of the first bus to the end of = 126 -12.6 BrRZ=1bm
= na.4m

the last bus?
3.4 Y (6 = 129.4

The stad \ohg-Hn s 129.4m.

COMMON Lesson 7: Connect area models and the distributive property to partial products

ny
- of the standard algorithm with renaming. en a_ e 2.B.54
CORE Date: 8/4/14 g g

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



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 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 G5—Module 1. Students

should be encouraged to estimate for a reasonable product

prior to multiplying. Encourage students to use the most SRS e ey i T i
efficient method to solve this problem. align digits in the standard algorithm.

Consider offering graph paper as a
scaffold to support them.

Concept Development (32 minutes)

Problem 1
524 x 136

T: (Write 524 x 136.) Compare the problem on the board with the problems in the previous lesson.
What do you notice?

S: Inthe previous lesson, we multiplied using only two-digit numbers as the number of units. = The
problems yesterday had a two-digit number in them.

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

S: lthink 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 previous models?

S:  There will be 3 columns and 3 rows. In the previous lesson, 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: (Worlf.) So0 20 4 524
T:  What's the product of 524 x 1367 o 3144 « 1306
. -7z
S: 71,264. 15,720 , 151 24
T: Compare your solutions by matching your 30 \ 53'1 20
artial products and final product.
p p P - s5zto0 +5240 0
Problem 2 ! THL264
4,519 x 326

T: What is different about this problem?

S:  We have a four-digit number this time.

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.)

COMMON Lesson 7: Connect area models and the distributive property to partial products
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Lesson 7

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

S: We will have an extra column in the area model, but MULTIPLE MEANS
we just multiply the same way. OF ACTION AND

T: Before we solve this problem, let’s estimate our EXPRESSION:
product. Round the factors and make an estimate. e T TR AR,

S: 5,000 x 300 =1,500,000. (especially those with three-digit
Now, solve this problem with your partner. Partner B L e
should do the area model this time, and Partner A rem}f”;'?er W:r']_Ch p_'"l‘lr:a: p;°dUCt_thdey
should use the algorithm. As you work, explain to your i S

. . students about the zeros in the partial
partner how you organized your thoughts to make this oroducts. Ask, “Are we multiplying by
problem easier. (How did you decompose your A e My N
factors?) multiplying by a ten, what will the digit

S:  (Work and explain to partners.) in the ones place be? When
(Circulate and then review the answers. Return to the g?“,'t'?'y'lg R h“”d:ds' Whlat W": LIS
estimated product, and ask if the actual product is b':’?'f,s In the ones and tens place always
reasonable given the estimate.) )

Problem 3
4,509 x 326. (Estimate the product first.) o s q

T:  We will count 326 units of 4,5009. 6| 24,000 3000 | 54 A%pq

T: Compare 4,519 and 4,509. How are they different? Jo| ggoo0 | 10,000 I€o v 326

S:  There’s a zero in the tens place in 4,509. 300 | 1,200,000 ||50,000 | 2,700 -1c'> B4

T: What does 4,509 look like in expanded form? ' }qo 180

S: 4,000 +500 + 9. 13527 00

T: Canyouimagine what the length of our rectangle ‘qu ,q 34
will look like? How many columns will we need to
represent the total length?

S: We will need only three columns.

This is a four-digit number. Why only three columns?

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.)

COMMON Lesson 7: Connect area models and the distributive property to partial products ny
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Problem 4
4,509 x 306. (Estimate the product first.)

Lesson 7

T: This time we are counting 306 units of 4,509. How is this different from Problem 3?
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
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: 6x4,509 and 300 x 4,509.
Let’s record what we just drew with the

algorithm. We’'ll begin with the first partial
product 6 x 4,509. Find that partial product.

S: (Record first partial product.) 300

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?

4000

Soo'q'

‘ 27064
| o0 ! 4509
X 306
1,3521700 IW
+| 352700

B ]37?l754 137915 4

S:  Each becomes 100 times as large and shifts two places to the left.
In the 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?
S:  Zeros would go in those places.

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

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

engage"’
COMMON Lesson 7: Connect area models and the distributive property to partial products ny
CORE- of the standard algorithm with renaming. e I Igage
Date: 8/4/14
This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org (cc)

neme N 1Y
Draw an area model. Then solve using the orithm. Use arrows to e par
tel o th

481 x 352 481
Yoo + po 4+ | x352
3 L2

2‘ goo Z |92 &

4

/—;HOSO
Bt
= 2‘1,050/( 164,312

e | 120000 | 24,000 | 200 144, 300

302 481
Hoo v 2O + |

=302
2 oo [t = Jua 53

) [Frazze
1452 62

. Why are there three partial preducts in 1{a) and only two partial preducts in 1{b
Since there 1s a zero in the tens P‘la.ce
in (L), We dont need a sechien in the
rectongle for dens. The whole value
Con bl shown with ;k\&s'\‘ hundred s
Gnd ONneS.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

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

Invite students to review their solutions for the Problem

Set. They should check work by comparing answers with a WS GO GO MATHENATIS UL Lesson 7 Problem set [FE71)
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be 2 SoNe b diauing heares modal ad g the taecard s .
addressed in the Debrief. Guide studentsin a ' ’ 'oaos
. . . f %)
conversation to debrief the Problem Set and process the +2£203 og
lesson. 2562305
You may choose to use any combination of the questions
below to lead the discussion.
7,481
*  Explain why a multiplication problem with a 323‘3%8
three-digit multiplier will not always have three go | 358,000 | 20000 0o | S0 (37050 t258k4300
. 0 2618350
partial products. Use Problems 1(a) and (b) as N [ ’
examples. 30| 3l00,000 {12800 "*.mfs 2,244,200
=  How are the area models for Problems 2(a) and
(b) alike, and how are they different? 3. Soueusig th st 3o
i . ] 3 346x27 YA bo13a6x297 | 34
=  What pattern did you notice in Problem 3? Fe2l x, 291
. . . zh2z 22
=  Take time to discuss with students that the té720 N 2161"’_; tfz; 0
choice of decomposition in the area model and )3 42 200
. . . 399762
the order in which the partial products are found ’
can be highly variable. Use a context such as a MRS |17 """ engage™ e
rug or garden to make the thinking even more ' - C—

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 and
comparing the results. A few examples are included below.

3a 5

T010 10 10 19 5o 2

Yo

lo

s

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.)

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

=  What new (or significant) math vocabulary did we
use today to communicate precisely?

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

Exit Ticket (3 minutes)

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 7: Connect area models and the distributive property to partial products

CORE. of the standard algorithm with renaming.
Date: 8/4/14

Lesson 7

TS COMMON CORE MATHEMATICS CURRICULUI Lesson 7 Problem set [
c 346x207 34‘é d. 1,346% 207 '346
% 207 %, 207
2422 422
+ 84200 + 2649200
71,622 278622

4. A schaol district purchased 615 new laptaps for their mobile labs. Each computer cost $409. What's the
total cast for all of the laptops? gls

L <
5E35  The lyops cost #251,535.
+ 2450600
251,535
A Fmblish:r prints 1,512 copies of a book in each print run. If they print 305 runs, how many books will be
printed? 1512
* 305

+ 5s 250 ML 140 books will be printed .

461,160

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 Marlbaro?

346 1
L 661 2,49%,88% 2,494 920 mofe people

g8E7 - 3669 Brkiyn than

520
+2 z%g 400 2,494,920 Maclboro.

2,448% 589
Wi ESRoN | engage™ zse

This work is licensed under a
2014 Common Core, Inc. Some rights reserved. commoncore.org (cc) BY-NC-SA

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

engage"’

2.B.59


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 7 Sprint

A # Correct
Multiply.
1 2x10 = 23 33x20=
2 12x10 = 24 33 x200=
3 12 x 100 = 25 24 x10 =
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 x10 = 30| 23x300-=
9 27 x 100 = 31 71x2=
10 3x10= 32 71x 20 =
11 3x2= 33 14x2=
12 3x20= 34 14 x 3=
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 x 40 =
19 22 x4 = 41 75x 30 =
20 22 x40 = 42| 84 x300=
21| 22x400 = 43 87 x 60 =
22 33x2= 44| 79x800 =
multiply by multiples of 10 and 100
gg'ﬁ!ﬂo" LDt " Sﬁ”ﬂiﬁfﬁiﬂif’gﬂfiﬁn‘iiiiﬁiié‘f:f‘n“; propertytopartalproduct engage"y 2.8.60
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Sprint

B Improvement # Correct
Multiply.
1 3x10= 23 44 x 20 =
2 13x10 = 24| 44 x200 =
3 13 x 100 = 25 42 x 10 =
4 5x10= 26 42 x 20 =
5 35x10 = 27| 42x100 =
6 35x100 = 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 72x 30 =
16| 14 x100 = 38| 15x300 =
17| 14 x200 = 39| 81x600=
18 2x3= 40 16 x 40 =
19 22x3 = 41 65x 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 =
multiply by multiples of 10 and 100
CQMMON | Sisipmmisn o S on gl g
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

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. 481x352
481
x352

b. 481x 302
481
x302

c. Why are there three partial products in 1(a) and only two partial products in 1(b)?
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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 x 305
8,401
x 305

b. 7,481 x350
7,481
x 350

3. Solve using the standard algorithm.
a. 346 x27 b. 1,346 x 297

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

c. 346 x207 d. 1,346 x207

4. A school district purchased 615 new laptops for their mobile labs. Each computer cost $409. What is 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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Exit Ticket

Name Date

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

a. 642 x257
642
x 257

b. 642 x 207

642
x 207
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

Name Date

1. Draw an area model. 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. 273 x346 273
x 346
b. 273 x 306 273
x 306

c. Both Parts (a) and (b) have three-digit multipliers. Why are there three partial products in Part (a)
and only two partial products in Part (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. 7,481x290

b. 7,018 x 209

3. Solve using the standard algorithm.
a. 426 x357 b. 1,426 x 357
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

c. 426x307 d. 1,426 x307

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

5. One Saturday at the farmer’s market, each of the 94 vendors made $502 in profit. How much profit did
all vendors make that Saturday?

COMMON Lesson 7: Connect area models and the distributive property to partial products
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

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

Bl 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 Name (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity 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: (Write10°= ) 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 n
COMMON algorithm and using estimation to check for the reasonableness en a e y
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Date: 7/29/14

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

2.B.69



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

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

Note: Students 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 Lesson 6, juxtaposing similar problems such as 342 x 251 and
342 x 201 whereby one factor has a zero.

Application Problem (10 minutes) (SR G

MULTIPLE MEANS
Erin and Frannie entered a rug design contest. The rules stated OF ACTION AND
that the rug’s dimensions must be 32 inches x 45 inches and EXPRESSION:

that they must be rectangular. They drew the following for
their entries. Show at least three other designs they could have actually produce the designs that
entered in the contest. Calculate the area of each section, and they generate for this Application
the total area of the rugs. Problem. This offers opportunity for
FRANNC students not only to reinforce the
notion that area can be partitioned

Students might be encouraged to

into multiple partial products, but
also allows for a cross-curricular
application of math concepts.

Total Aves ot
5:‘-\2 + 35\ “+ \n ’r‘ 5
| 200in% ¥ 150 in 150" + \05?‘21 g IR0
\ 10101‘\'%0 s ‘D""L .35+ Slm =
. 0;
1,440 in* Ly S5

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 designs to check.

Concept Development (33 minutes) 314
31t x 236
2 x 236
Problem 1 ol ke e B R
= (0 po0 1384
314 x 236 ‘
1129
T:  (Write 314 x 236 on the board.) Round each factor to estimate +-2800

the product. Turn and talk. ——#—2—-;—';{’
S: 314 s closer to 3 hundreds than 4 hundreds on the number line. 1 l*}
- 236 is closer to 2 hundreds than 3 hundreds on the number

line.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

v

w49 A

S e I A

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

Hundreds times hundreds makes ten thousands. 3 x 2 is 6. So, we'll get 6 ten-thousands, or 60,000.
Express 60,000 as a multiplication expression with an exponent.

6 x 10°.

| noticed that we rounded both of our factors down to the nearest hundred. Will our actual product
be more than or less than our estimated product? Why? Tell a neighbor.

The answer should be more than 60,000. = Our actual factors are greater, therefore our actual
product will be greater than 60,000.

Work with a partner to solve using the standard algorithm.

(Solve to find 74,104.)

Look back to our estimated product. Is our answer reasonable? Turn and talk.
Yes, it’s greater like we thought it would be. Our answer makes sense.

Problem 2
1,882 x 296

T:

Possibly have students compare the estimates of Problems 1
and 2.

Jwve 4w A

(Write },882 x 296 on the boaTrd.) Round each factor |, %52 24L | S %2
and estimate the product. Will the actual product be - :
greater than or less than your estimate? Turn and talk. < 2,000 x 300 P

1,882 rounds to 2,000. 296 rounds up to 300. The = 600,000 112972
estimated product is 600,000. We rounded both \
factors up this time. = Since our actual factors are s %
less than 2,000 and 300, our actual product must be

less than 600,000. 5 )

Work independently to solve 1,882 x 296.

(Solve.)

What is the product of 1,882 and 296? NOTES ON
MULTIPLE MEANS

557,072. OF ACTION AND
Is our product reasonable considering our estimate? EXPRESSION:

Turn and talk. If students are not yet ready for
Yes, it is close to 600,000, but a bit less than our independent work, have them work
estimated product like we predicted it would be. in pairs and talk as they estimate,
solve, and check their solutions.
These types of strategy-based
discussions deepen understanding
for students and allow them to see

Problem 3 problems in different ways.
4,902 x 408

T:

T:

(Write 4,902 x 408 on the board.) Work independently to find an estimated product for this
problem.

(Pause.) Let’s read the estimated multiplication sentence without the product.

Lesson 8: Fluently multiply multi-digit whole numbers using the standard n
COMMON algorithm and using estimation to check for the reasonableness en a e y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

S: 4,902 x 408 is about as much as 5,000 x 400.

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 q H 902
,000, 02 x 40%
of 1 hundred-thousand. That’s 20 hundred ' ¥ 4o
. . e ) ____1__4__‘_
thousands whlch is 2 mllllo'n | ~ 5000 * 400 39 2] G

T: Simply counting the zeros in our factors is %l ﬁ .0¢%00
not an acceptable strategy. We should = 2000,000 ek
always be aware of our units and how 2.00 o}o I b
many of those units we are counting. '

T: Should our actual product be more or less than our estimated product? How do you know? Turn
and talk.

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 should be close.

T: Work independently to solve 4,902 x 408.

S:  (Solve to find 2,000,016.) TS COMMON ConE MATHEMATIES cunmcuL Lesson 8 Problem set

T: Is the actual product reasonable? R

S: Yes. 1 ::::: h::;a;xﬁgl::\nd;:\lveoyusmg:nestanuudalgonmm. Use your estimate ta check the

) R w00 % oo | A 100 X Yoo
Problem Set (10 minutes) -aaoi =2scpeo | = 23cpoc
213 %372 139
. x 328 | qu‘l
Students should do their personal best to complete the e Hopao | TaTs
. . . + 3900 Lﬁglo__ 29 560
Problem Set within the allotted 10 minutes. For some o3 s Z96,264 %
classes, it may be appropriate to modify the assignment by *Beox Sco | musooxTo0 | 'na o x 00
specifying which problems they work on first. Some THeaer |7 e |7 %3?‘;‘;2
problems do not specify a method for solving. Students xdr Lk KL{;;HO
should solve these problems using the RDW approach X ;ﬁf&vﬁ REt Ve ngfb o9
+ + o ‘OD
used for Application Problems. 316,227 | 2297212 %‘,Ts‘z;ﬂT
STk 2,000 ['mhocax o00 | wrecer 3000
= 1poopco = R_H gqooc = 3}099,000
Student Debrief (10 minutes) 321% et 2lon
e T
Lesson Objective: Fluently multiply multi-digit whole 1—{%—2% x i;‘ﬁz‘fl‘; + gﬁui‘;
numbers using the standard algorithm and using estimation e
to check for reasonableness of the product. £gmMmon engage™ e
The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

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

lesson.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

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

=  What is the benefit of estimating before solving?
=  Look at Problems 1 (b) and (c). What do you
notlce about the estlmated prod ucts? Analyze 2. :iaf;zmma:lnerhD\dsllZ?Sl.nLﬂlwa&en How much water is in 609 identical containers? Find the
R rence e‘we:nyuuremmopr:auunand precise product. | 27§ 174 w7Sml
why the estimates are the same yet the products o St ot Tﬂf‘%’% Tzl
are so different. (You might point out the same Chamml TR +ifsoee  H Hreml
. . d
issue in Problems 1 (e) and (f).) My achid Product wae SELYTSMI lagger than the esfimted prduct.
" How could the cost of the chairs have been found | * LTSI i e e
using the unit form mental math strategy? 'uﬂ'f*:"":s“m % 199 ;_;_:_Tgéi
. B wits= 3]s 113
(Students may have multiplied 355 x 200 and —470 fas AAse b 7L
’ + 00 N
subtracted 355.) THEGEFE ot finst,
. 4. Sofar, Carmella has collected 14 boxes of baseball cards. There are 315 cards in each box. Carmella
n In Problem 4' Carme”a es“mated that she had estimates that she has about 3,000 cards, so she buys 6 albums that hold 500 cards each.
; i “che o huse entugh ream B al P Cos he el she boght: Carmella prbet
3,000 cards. How did she most likely round her o s e bt ) The number oF Boxes devnAor eche
factors? s oo lowt . Stnee she warks 4o meke sure she has encugh fom forall her Cards,
She Prol:o]ﬂy;hwlcl L‘:&mﬁé;ﬁe_ mkerﬂpimes up. Like, ~s300x1s=4, S0
*  Would rounding the number of boxes of cards to .,”ﬂ:‘a!é.bev.,cm&ém...war; " '
20 have been a better choice? Why or why not? Sisx =3 110 Tt Camells achully has 540 cads.
(Students might consider that she is done T
H H ¢ How many albums will she need 'u)r all of her baseball cards?
collecting cards a.nd will not need any more ckip <ty SO0, Loto, 1,500, 2,000, 2,600, Foww, 3,%e, huoe, Hsu0,
space..Others might argue that she is still ~4;m St e dbamshold 500 Cuds €nch, el necd
collecting and could use more room for the g 9albumgdohold al her Cands.
future.) SQMMON | Tt LIMILIIIIITININT engage™  wem
Date: s/
= Do we always have to round to a multiple of 10,

100, or 1,0007? Is there a number between 10 and 20 that would have been a better choice for
Carmella?

= Can you identify a situation in a real-life example 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.)

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 x 656 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. There are 315 cards in each box. 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?

c. How many albums will she need for all of her baseball cards?
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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 2,803
X 406

1
X
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

Date

Name

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 x 523
g. 430x3,064 h. 3,007 x 502 i. 254x6,104
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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 is a reasonable estimate?
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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

Bl 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: (T/S) Millions to thousandths place value chart (Lesson 1 Template) (S) Personal white board

Note: This review fluency exercise encourages 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.
Four and five tenths.
: 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:
-

Estimate Products by Rounding (6 minutes)
Materials: (S) Personal white board

Note: This fluency activity’s focus is estimation, which will be used during this lesson.

T: (Write412x231 = X .) Round both factors to the nearest hundred.
S: 400 x 200.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

T: Write 412 x 231 = 400 x 200. What is 400 x 2007

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

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 the problem 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.)

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.

l
e+ Lb%%
_x_56§
SL'@(- ?\}40
Az lxw 56 [ unik= §565 ‘é’g;ggg
S SLYEYE f_}i 2088 units= 2648 x 565 T t1gi20
Cr Y
= Z.‘LY%Q'("-L ok ::0 =*\tg‘g\71‘° ’
i %0
2668

“The sdltng price o the R gpace  wag
S llS(ffﬂzo_

algorithm to solve multi-step word problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

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, and then multiply by
$565. = We have to first find the area of the office space, and 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 2,688 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. Bt e e e s e
T: Solve and express your answer in a complete sentence. using various models (tape diagram,
S:  (Work.) The cost of the office space is $1,518,720. ) ST 2 GIEE:) 0 (TG
given information in each problem .
Problem 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 2. Germm 104 =
necklaces?
b. At a recent craft fair, Gemma sold her necklaces for $14 Leah J_— 7= 45 j
each. Leah sold her necklaces for $10 more. Who made 106 +39= 14S
more money at the craft fair? How much more?
Q). (166% 10w) + (145 % 10l

T: (Allow students to read the problem chorally, in pairs, = 1,024+ 15, 0f0

or in silence.) =26, 04
T: Canyou draw something? Bath gicls used 26 ,lo4 heads al-lvjeq%ep_
S: Yes.
T:  What can you draw? . (24X s)— ($1lxi06)
S:  Atape for Gemma’s necklaces and a second, longer bar = $3480 — $ 148y

for Leah’s. = $1996
T: Go ahead and draw and label your tape diagrams.

Leah made more money .

(Allow time for students to work.) _
Leah made #1996 more Hhan Gemma

T: What is the question asking?

S:  We have to find the total number of beads on all the necklaces.

T: What do we need to think about to solve this problem? What do you notice about it?

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).
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

S:  We have to multiply to find the total beads for both girls. = Multiply Gemma’s number of necklaces
times 104 beads, multiply Leah’s number of necklaces times 104, and then add them together. 2
Add Gemma and Leah’s necklaces together, and then multiply by 104.

Use an expression to show your strategy for solving.
S: (106 x 104) + (145 x 104) or (106 + 145) x 104.

T: Solveth bl ith d mak NOTES ON
" etmtement to anower the auestion. MULTIPLE MEANS
q ' OF ACTIONS AND
S:  Gemma and Leah used 26,104 beads altogether. EXPRESSION:
T: Let’s read Part (b) together. Vary the grouping size in the
S: (Read.) classroom. Smaller groups support
T: Who made more money? Without calculating, can we English language learners to navigate
answer this question? Turn and talk. the language of word problems and

allow students to find full proficiency
of the mathematics first, without the
obstacles of vocabulary.

S:  Leah made more necklaces than Gemma, and she
charged more per necklace. Therefore, it makes sense
that Leah made more money than Gemma.

Find out how much more money Leah made.
(Work.)
Leah made $1,996 more than Gemma.

A

Complete Problems 3, 4, 5, and 6 of the Problem Set independently or in pairs.

Problem Set (10 minutes)

Students should do their personal best to complete the

Name ,,P\ \.;\ L’L Date __ _‘sz,n, 9
Problem Set within the allotted 10 minutes. For some 3
classes’ |t may be approprlate to m0d|fy the aSS|gnment by :?O‘Z::T::;e::l:h:;::ﬁ\:rrp:z:;nce:uluzﬂ&luc(byiﬁ'eel If it sells for $565 per square foot, what is
specifying which problems they work on first. Some usg 51 2698 The ofGice space
. . ¥ Dbk costs . -
problems do not specify a method for solving. Students 8% s # 1,518,720
should solve these problems using the RDW approach B RN LU L=
. . >6 5 A 515, ~ :
used for App|lcatI0n Problems 2. f:[“:(\r::e:'l:arﬁp both jewdiry makers. Gemma made 106 beaded necklaces. Leah made 39 more
a. Each necklace e has exactly 104 beads on it. How many beads did both girls use altogether
‘while making their necklaces? 06 1oy Tocethes ““j
(- [Teed * oy g.,} N “;;f 4 ]l‘v 1] used
. . BT 39 o o
Student Debrief (10 minutes) Lo e’ 3E - meg 2l
nes T o -
b. Ata recent craft fair, Gemma sold each of her necklaces for $14. Lt e r necklaces for
10dollars more. Who made more money at the craft fair? How much more? ’
. . . s i 106 4s 4z2ygo Leah made
Lesson Objgctlve. Fluently multply multi-digit wholg LS ME 0 S e e
numbers using the standard algorithm to solve multi-step Leed 338 THITAC o Guwwa
word problems. e 5 e s ot 51358 e, Th s bough 19 staionry bl
for $749 each. How much did she spend on her new equipment? Write an expression, and then solve.
(2ex % l?p%ﬂ +(19 x ‘51%“[) ‘)liﬂ(‘ S pent
. . . . . . ) _! 1
The Student Debrief is intended to invite reflection and st 494 124,684 ¥ Gy, 415
active processing of the total lesson experience. Ao te— E 4 ml

20650 9430 45, 415
g 2468t g 14,031

JEE SMIMON |7 S IS ' engage™

COMMON Lesson 9: Fluently multiply multi-digit whole numbers using the standard

CORE- algorithm to solve multi-step word problems. engage ny
Date: 7/29/14

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

2.B.82


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

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.

Share and explain to your partner the numerical
expressions 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.

What type of problem are Problem 1 and
Problem 5? How are these two problems
different from the others? (Problems 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.

4. AHudson Valley farmer has 26 employees. He pays each employee $410 per week. After paying his
workers for ane week, the farmer has $162 left in his bank account. How much money did he have at
first?

-F“_m_c; Hio 10,660
Menay (e x 1o [lez ) % 26 L_Jbi
2160 15822
At Riesh B Locmar y ¥ zo0O )
Yad F0,B22. 10,bbo

sewing a border around 2 rectangular tablecloths that each measure 8 feet long by 6 feet wide.
er 3 minutes to sew on 1inch of border, how many minutes willit take her to complete her
sewing project? Wirite an expression, and then solve.

2 x(G+erq+ )Xz x23= 1 W\ take
L DO K N X D= Franas 2,le0

2 x 2o ¥ B = rinuXes 4o
CoM.?\Q}(Q her
T20 x B = 2,10 .
2 Prejeat.
6. Each grade level at Hooperville Schools has 298 students.
a.  Ifthere are 13 grade levels, how many students attend Hooperville Schools?
2%
\3 3,374 shudents attend
sa4 Yoo ALY \e.
r29%0 persille Scheols

TGy
b. “RnEatby district, Willington, is much larger. They have 12 times as many students. How many
students attend schools in Willington?

3%?; H6,U28 ohudeds
X T atend Schools in
135 do Willingon.
o[ engage"
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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

CORE- algorithm to solve multi-step word problems. engage ny
Date: 7/29/14

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

2.B.84



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 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
first?

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 26 bags.
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. Extension: Each bag Juwad picked holds 15 apples. How many apples did he pick in two weeks?
Write an expression to represent this problem.
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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. For how many total yards did the quarterback pass?

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?
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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

school soccer field. Then, evaluate your expression.

Write an expression to find the difference in the maximum area and minimum area of a NYS high

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?

maximum dimensions) before each game. How much will it cost to prepare the field for next week’s

match?

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

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 G5—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)
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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

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Multiply 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 activity 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: 1.5.

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.
COMMON 0 ng pace vaueunderstanding to record partl products, ny
CORE €ngage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

Decompose Decimals (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews decimal place value concepts and

emphasizes part-whole decomposition through the use of the number
bond.

T:
S:
T:

T:
Follow the same process for 8.972 and 6.849

(Project 7.463.) Say the number.
7 and 463 thousandths.
Represent this number in a two-part number bond with ones as @
one part and thousandths as the other part (pictured to the

right).
(Draw.)

Represent it again with tenths and thousandths.
Represent it again with hundredths and thousandths.

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 G5—Module 1 knowledge of decimal by
single-digit multiplier, but also asks them to reason about a start unknown problem type.

apron | 125 | 45 1P
x 23 x #z ‘
?

apron _[ #178]

One apron casts §l2.75
7o make. The clubmustT

125X 3= 3,75 /2.75 charge #14:50 for each
4.5x 2=9.00 +— 175 one 1o make s‘/.75/oro;°,7{

#72.75 #1450

COMMON Lesson 10 : Multiply decimal fractions with tenths by multi-digit whole numbers ny
° using place value understanding to record partial products. en a e
Date: 8/4/14 g g
This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org (cc)

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

Concept Development (32 minutes)

Materials: (S) Personal white board

Problems 1-3

43 x2.4
3.5x42

15.6x73

T:

v

COMMON

A A

(Write 43 x 2.4 on the board.) Round the factors to
estimate the product.

(Show.) 40 x 2 = 80.

Predict whether our estimate is greater than or less
than the actual product.

Less than because both factors were rounded to
numbers less than the actual factors. = Our actual
answer might be about 90.

We have 43 units of 2.4. I'd like to rename 2.4 using
only tenths. How many tenths would that be?

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 Fenthe
3 bo 1

yo| oo |

(Draw.)

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. It is 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 partial
products of the algorithm a direct
parallel to whole number work.

Our rectangle’s width is 43 whole units. Decompose 43 into expanded form along the width.

(Draw.)

What partial products do the rows
represent?

3 x 24 tenths and 40 x 24 tenths.

Find the partial products and the final
product. o

(Multiply the cells and add the rows.)

9.0 +—‘_§_I+efrH\$ 24 tentg
bo 1. X 43
‘\3 72
o 10
goo 103 2 herths

9. eaes

l03 4. henths = lo3.

We found that we have 1,032 of what unit?

Lesson 10 :
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

S:  Tenths.

T: Write 1,032 tenths in standard form.

S: 103.2.

T: Compare this to our estimate. Is our product reasonable?

S:  Our estimate was 80, and our exact product is 103.2. Our product is reasonable.

T: Let’s solve this same problem using the algorithm. (Write 24 tenths x 43 on the board as shown on
previous page.) When we find the product, we have to remember that we copied tenths. Solve this
problem, and then share with your partner.

S: (Work and share.)

T: Look back at your area model. Find these partial products in your algorithm. Turn and talk.

S: 72 s 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.

T: We've found 1,032 tenths using a second strategy. Let’s write it in standard form.
S: 103.2.

It’s important to have students recognize that the area model drawn using whole number values would be 10
times as wide as the model that would be drawn using tenths.

T: We don’t have to do this process in such a long way. Here is a simplifying shortcut 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. See, it’s the same idea, just with bigger numbers.”

-

x lo c 3L
X106 o Us x 2.4 — 5 Jo32 —> [03.2
24 —» 24 s
x43 * 43
: _
17?* -
+960
o312

022 ~lo = 103.2

T: Solve 3.5 x42. Round the factors, and estimate the

product. 30+ 5 +enthy 35 tenths
S 4x40=160. 2l 6o |10 \Lﬁ_
T:  Naming 3.5 using tenths, draw an area model to show % > 70
3.5 x42. Check your work with your partner. Remember /H){ﬁoo
to compare your final product with your estimate to see Yo 1470 terths
if your answer is reasonable.
s: (Work.) 1470 tenths = 117
Lesson 10 : Multiply decimal fractions with tenths by multi-digit whole numbers
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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 35 G-r,w*l-hs>
product by first multiplying 3.5 by 10 and then multiplying by X471
42. Then, dividing the product by 10. ,7;' 6
T: How are these two ways of thinking different? Turn and talk to + |’zfo o}
your partner. 470 thrths) = 147.0

S: Inthe first way, we thought of 3.5 as 35 tenths. After we
multiplied by 42, we still had tenths. = In the second way, we
first multiplied 3.5 times 10, and then multiplied by 42. Then,
used the final product to divide by 10. = Multiplying by 10,
and then dividing by 10 doesn’t change the value of the

b lly just multiplying by 1 35 &> 35
answer because we are really just multiplying by 1. K47 s
T: How are these two ways of thinking similar? Turn and talk to Jo0
your partner. Hf}o 0
S: In both cases, we needed to think about the original units of 'ﬁ_—o/ =95 147.0

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 the sequence for 15.6 x 73. Have students compare this problem to 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)
NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set
Students should do their personal best to complete the — T .
Problem Set within the allotted 10 minutes. For some T R
. . . . products in standard form.
classes, it may be appropriate to modify the assignment by  meine 20 5.2 o H0 24 (tenths)
specifying which problems they work on first. Some 2+ b Certho e
: . 2T wo 2 ‘uem&; +480
problems do not specify a method for solving. Students . S g Gienh)=52.8
should solve these problems using the RDW approach 2| 00 gﬂugokm
used for Application Problems.
b 31x33-_3 « 30 - 90 31 (tenths)
30+ | Gethe) 93;
Student Debrief (10 minutes) 3] % 3| 934enths e
+ “T0Z3 Genthe)=102.3
30 Go0 30 | 930taths
Lesson Objective: Multiply decimal fractions with tenths
by multl_dlglt Wh0|e numbers us'ng place Value 2. Estimate. Then use the standard algorithm to solve. Express your products in standard form.
R . a 32xa7~_3 x_%0 - 150 b 32x9-_3 x_90 - 270
understanding to record partial products. —— e
x47 x94
P . . 234 12.8
The Student Debrief is intended to invite reflection and +1280 w2dss
active processing of the total lesson experience. ] 5 O 4Heth)=I50. 30 0 §erthd)= 300.8
I &8RN [ """ engage™ zcs
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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 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.

= Discuss Michelle’s error in Problem 3 by allowing
students to share their representations and TS COMMON COREMATHENATES CORRICILM Lessan 10 Problem set (5
explanations. Some students may explain her

H H c ﬁ.zsti:ﬂzz_% d. :45x17~ix&:ﬂ
error by saying that she should have said 1,768 o T
tenths. Others may offer that she should have * LS
written her answer in standard form as 176.8. +25'ng +r’ fisé
Either explanation’s premise is that Michelle did 27T 26enhd=271.2 ZFEzteid=A82
. . . e saxu-_ 8 « 30 - 240 t 1604x17- 200 x 20 - Y,000
not consider the unit of her final product. e lbol_;fu«ﬂ’ns)
. . . % 34 L
= gow doelzs blemg fluinf in wholelnurlnt;er muI’Icl—? ;Eé—s— . J}-zrg—:,_ag—

igit multiplication help you multi ecimals® +Z460 fud (HEE ol

8 P Py Py 27 8 8 (Roth)=278.8 27268 Ckihn)=2,726.%
(Focus student attention on the notion that the
algorithm is e.xactly the same, byt <.:|ifferen.t units ' pm,gs.m.,.amMm.m)m s
must be considered when multiplying decimals.) - fg* o it e ;‘LGS_;_. agﬂ;gf iﬁﬁs}u

: : + 1160 il
. Exter.1d.stu<.:|ent reasoning about decimal ek mEEe 0 i
multiplication by offering a case, such as 0.3 x 42. 1
Ask students how they would draw an area 4. Awhteis bentoform  square with  pesmetes o 1. cm. How rach i would b needed  form
model and/or record this case vertically. Point 16l Cehe) o em (oo =M. m
out that the convention is to write the numeral Sais
+3280 2| meters of wire is needed

with the most digits as the “top” number in the
algorithm, but that this is not expressly
necessary. Ask students to discuss how putting M &8
the single-digit numeral (3 tenths) as the top o
number affects the recording of partial products?

(It does not. The process is the same. The order is

different.)

IO Oethd=4lp  Tomake 25 squares.

2.c9

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 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.

24
a. 22x24= X =
(tenths) x22
b. 3.1x33 X =
31
(tenths) x33
2. Estimate. Then, use the standard algorithm to solve. Express your products in standard form.
a. 3.2x47= X = b. 3.2x94= x =
32 32
(tenths) x47 (tenths) x94
Lesson 10 : Multiply decimal fractions with tenths by multi-digit whole numbers
COMMON using place value understanding to record partial products. en a e ny 2.C.8
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

c. 6.3x44= X = d 146x17= X =

e. 82x34= X = f. 160.4x17 = X =

3. Michelle multiplied 3.4 x 52. She incorrectly wrote 1,768 as her product. Use words, numbers, and/or
pictures to explain Michelle’s mistake.

4. A wireis 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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Exit Ticket

Name Date

1. Estimate the product. Solve using an area model and the standard algorithm. Remember to express your
products in standard form.

a. 33.2x21= X =

b. 1.7x55= x =

2. If the product of 485 x 35 is 16,975, what is the product of 485 x 3.5? How do you know?

Lesson 10 : Multiply decimal fractions with tenths by multi-digit whole numbers
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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.

12
a. 53 x1.2= x =
(tenths) x53
b. 21x82= x = 21

(tenths) x82

2. Estimate. Then, use the standard algorithm to solve. Express your products in standard form.

a. 4.2x34= X b. 65x5.8= X =

42
(tenths) x 3

58
(tenths) x65

D
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

c. 3.3x16= X = d. 15.6x17= X =

e. 73x24 ~ X = f. 193.5x57= X =

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 weekday and 1.5 miles each day of the weekend. How many miles will she
have run in 6 weeks?

Lesson 10 : Multiply decimal fractions with tenths by multi-digit whole numbers
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

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

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= 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 fluency activity provides single-digit multiplication practice with decimals. This provides practice
with computation required during Concept Development.

Multiply then Divide by the Same Number (4 minutes)

Note: This fluency activity 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...7

S: 12.
COMMON B onveryon to awihele number problem and ressoning sbout he ny
CORE.‘ placement of the decimal. engage 213
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Application Problem (6 minutes)

Mr. Mohr wants to build a rectangular patio using concrete tiles that are 12 square inches. 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?

125 Chenths) TW'F"‘M \s area.
X».(T.?’ is 580.5 £+% s0
5 . 3
Lﬁ.& Mr Mo‘/\r \A)\”.YICCd
5,8 05 (teaths) = 520.5 o bun 58! Hlesbecavse

. 2
each ~leis LT

Note: This Application Problem asks students to use the decimal multiplication concepts from Lesson 10.
Additionally, students must demonstrate understanding of area and use that understanding to reason with
respect to the number of tiles needed in the second question. 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 board

NOTES ON
Problems 1-3 MULTIPLE MEANS

OF ACTION AND
/:38x41 EXPRESSION:
8.26 x 128 The compensation strategy of

multiplying a decimal number by a
82.51 x 63 multiple of 10 and then dividing the
T: (Write 7.38 x 41.) Compare this problem to our product by the same multiple of 10
Application Problem. may require some time for students to

internalize. The following scaffolds

S:  It's still multiplication of a decimal by a whole number. ,
may be appropriate:

—> The decimal in the Application Problem was tenths.
= Encourage students to draw the

This is hundredths. think bubble next to their work, or
Estimate this product. encourage them to label the units.

S: 7 x40 = 280. = Encourage students who are

di heth . . h | struggling with the standard
Predict whether our estimate is greater than or less algorithm to use the area model.

than the actual product. The area model provides support by
S:  The estimate is less than because both factors were calculating all of the partial products

rounded to numbers less than the actual factors. = CHRIS s

Our actual answer will be more than 280, but it will still

be in the hundreds.

Lesson 11: Multiply decimal fractions by multi-digit whole numbers through
COMMON conversion to a whole number problem and reasoning about the en a e ny
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T: 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?

S: 738 hundredths because 7 is 700 hundredths plus another 38 hundredths equals 738 hundredths.
- 7 and 38 hundredths times 100 equals 738 ones.
T: 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.)

S:  (Draw area model.)

T: Ourrectangles width is 41 whole units. Decompose 41 into expanded form along the width.

S:  (Draw area model.)

T: What two partial products do these rows represent?

S:  1x 738 hundredths and 40 x 738 hundredths. oo+ 30+ 3 hundibths 138 hudrablhs
T: Find the partial products and the final product. I Teo [3 [ ot

S:  (Multiply the cells and add the rows.) ¥ 738

T:  We found that we have 30,258 of what unit? Mo 28000 1200 (320 — 423520

S:  Hundredths. ' 302 58 hundredths
T:

We need to write this in standard form. How can our estimate help us convert %3%%uct back to
wholes and hundredths?

S:  The estimate told us that our answer was in the
hundreds, not the ten-thousands or the thousands.
- 30,258 is about 100 times as large as our estimate
said the real answer should be, so we need to divide by
100 to make the answer make sense.

:  Whatis 30,258 hundredths written in standard form? Students may discover the pattern that
S:  302.58 the number of decimal digits in the
factors equals the number of decimal

Let’s solve this same problem using the algorithm. el e el Wl ® i a5

Yesterday, we rewrote our first factor as a whole a useful observation, keep students
number with the unit name to the right. (Write 738 focused on the reason for the pattern.
hundredths x 41 on the board as shown.) Today, let’s “We multiplied a factor by a power of
think about the units without removing the decimal 10, therefore we must divide the
from our first factor. We see 7.38, but we think 738 product by the same power of 10 to
hundredths. Multiply 738 x 41 and find the product. adjust it.”

Look back at your area model to confirm the partial
products in your algorithm.
S: (Work.)

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.
COMMON Lesson 11: Multiply decimal fractions by multi-digit whole numbers through ny
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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. Allow
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 should 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.

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.

=  Have students share what they wrote in the think
bubbles for Problem 1, and compare approaches.

Lesson 11:

COMMON
CORE

placement of the decimal.
Date: 8/4/14
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Name /P}\ﬂm Date

1. Estimate the product. Solve using the standard algerithm. Use the thought bubbles to show your
thinking. (Draw an area model on a separate sheet if it helps you.)

a 13sx32._|  x_30 - 30 138%32 = &&fé
)

Think!
1.38 3 100 = 138

1.38

Think! 4,816 is 100
times too large! What.
is the real product?

4,416+ 100 = 44.16

“loo,

TR T %
b 3s5x8a=_ M x 90 - 340

342

3195
¥ w
128400
31595 ~2 53595

31,595 = 100
=31595

2. Solve using the standard algorithm.

a 5.04x8 b. 147.83 x 67

147.82
% 5. 0; X &7
B
032 153481
+8g6180
9306
SQMMON | L engage™ oo
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Have students share their strategies for Problem
2(d). This item differs from the others in the
Problem Set because it contains a decimal of less
than one. Does this affect the process for
solving? Why or why not? (It is important to
note with students that, while convention
dictates the number with more digits is put on
top in the algorithm, this is not strictly necessary.)

Problem 3 provides an opportunity for students
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 in products that share the
same digits, but are one hundredth the size.
Refer to the second UDL box in the lesson.)

Lesson 11

~

&34l 432

o maixsd L S0k d 0sexa3:2 ¥ 054

e P
+4iT0500_ x2féoo

kz03864 241,92

. Use the whole number product and place value reasening to place the decimal point in the second

product. Explain how you know.

a. H98x768=75264 then 9Bx768= 7 Z.é&

768 would be. like %8 hundredth, So just divide 76,264 by (oo.

75,264 100 = 752, 64
b, f73%1563-114099 then 73x15.63=_ |, IH0.

16.63 wauld be li%e 1,563 hundredths, S0 Just divide 13,099
by loo, 114,099 100 =1,140.99

¢ Kf46%1239=56,994 then 46x123.9=

5,699.4
123.9 vl be like. 1,239 Yenths,, So it Sivide 56,494 by 10.
56,994~ 0= 5,699. 4

. Jenny buys 22 pens that cost $1.15 each and 15 markers that cost $2.05 each. How much did Jenny

spend? g | |5 #2.05 #2530
X 22 » 15 &3 1
—_— + =20 . !\d‘qsé oS,
30 1025 Jenny will .05.
+2§oo +2050 4 56.05 Y Wt ope
F£30=  7£02°7
$2530 #3075
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 Larpéu‘.igmm rooms?
24 13 340 .
RS ®i3 %529  Twould cost
248 oy 120 39 —;-i—z‘i;— -—5—?_%2—- 43,692.42 %0
sa{sm [t 4250 1130 S382 capet
360 +3 E?OW fooms.
. . . e 38 142
S2MMON — TZKH_‘_'..,U.M..IW engage™ icn

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
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Lesson 11 Sprint

A # Correct
Multiply.
1 3x3= 23 8x5=
2 0.3x3= 24 0.8x5=
3 0.03x 3= 25 0.08x5 =
4 3x2-= 26 0.06 x5 =
5 0.3x2= 27 0.06 x3 =
6 0.03x2= 28 06x5=
7 2x2= 29 0.06x2=
8 0.2x2= 30 0.06x7 =
9 0.02x2= 31 09x6=
10 5x3= 32 0.06 x9 =
11 0.5x3= 33 0.09x9=
12 0.05x 3 = 34 0.8x8=
13 0.04x 3= 35 0.07x7 =
14 04x3= 36 0.6x6=
15 4x3= 37 0.05x5=
16 5x5= 38 0.6x8=
17 0.5x5= 39 0.07x9 =
18 0.05x 5= 40 0.8x3=
19 7x4= 41 0.09x6 =
20 0.7 x4 = 42 0.5x7=
21 0.07 x4 = 43 0.12x4 =
22 09x4-= 44 0.12x9 =

multiply decimals
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Lesson 11 Sprint

B Improvement # Correct
Multiply.
1 2x2= 23 6x5=
2 02x2= 24 0.6x5=
3 0.02x2= 25 0.06 x5 =
4 4x2= 26 0.08 x5 =
5 04x2= 27 0.08 x 3 =
6 0.04x2= 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 04x3= 33 0.9x9=
12 0.04 x 3 = 34 0.08 x 8 =
13 0.05x 3= 35 0.7x7 =
14 0.5x3= 36 0.06 x 6 =
15 5x3= 37 0.5x5=
16 4x4= 38 0.06 x 8 =
17 04x4= 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 =

multiply decimals
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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 = 1.38x32 =

Think!
1.38 x 100 =

Think! 4,416 is 100
times too large! What

is the real product?

4,416 + 100 = 44.16

b. 3.55x89= X = 3.55x 89 =

2. Solve using the standard algorithm.

a. 5.04x8 b. 147.83 x 67
COMMON Lesson 11: Multiply decimal fractions by multi-digit whole numbers through ny
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c. 83.41x504 d. 0.56x432

3. Use the whole number product and place value reasoning to place the decimal point in the second
product. Explain how you know.

a. If98 x768 =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 did 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?
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Name Date

Use estimation and place value reasoning to find the unknown 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. 104.35x 34
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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

Think!
2.42 x100 =42

b. 413x37= X

C)O‘Z‘x 37

2. Solve using the standard algorithm.

a. 2.03x13
Lesson 11:
COMMON
CORE
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242x12 =

Think! 2,904 is 100
times too large! What

is the real product?

2,904 + 100 = 29.04

4.13x37 =

b. 53.16 x 34
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

c. 371.23 x53 d. 1.57x432

3. Use the whole number product and place value reasoning to place the decimal point in the second
product. Explain how you know.

a. If36x134=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 will 27 slices cost?

5. A spool of ribbon holds 6.75 meters. A craft club buys 21 spools.
a. What is the total cost if the ribbon sells for $2 per meter?

b. If the club uses 76.54 meters to complete a project, how much ribbon will be left?

COMMON Lesson 11: Multiply decimal fractions by multi-digit whole numbers through ny
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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

Bl 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 board
Note: Reviewing this fluency activity builds a foundation for upcoming Topic D lessons on measurement
problem solving.

T: (Writel12in= 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.) 1foot is the 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 activity reviews G5—Module 1’s concepts.

T: Say the number as you would write it. 8 tenths.
S:  Zero point eight.

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.

Lesson 12: Reason about the product of a whole number and a decimal with

COMMON hundredths using place value understanding and estimation. ny
CORE Date: 7/29/14 engage
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T: Say the number as you would write it. 8 hundredths.
S:  Zero point zero eight.

Lesson 12

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, 357

hundredths, and 463 hundredths.

Application Problem (7 minutes)

Thirty-two cyclists make a seven-day trip. Each cyclist requires 8.33 kilograms of food for the entire trip. If
each cyclist wants to eat an equal amount of food each day, how many kilograms of food will the group be

carrying at the end of Day 5?

8.35

one . L\ \a
cbc/\'\s’t S @ q Y«-‘——'$_ 32 \“ M
Sood 1

Lo 4
-1 M‘\*s;%'BB lg X 2
L wnt s 1.9 =1 .  ———
2 unitts= 2.28 -3

2.38 kg for each Cyelist
forthe 2 re,mqinin&days.

whole %rou.e
2.32%
X 32

'-’i'?(o
+'I l 4o
76.106

Thae w\'\o\e c&tou@ wil\ \De'

RS, ol K‘*D
Q,,ng\d\ ot

Note: This problem asks students to divide a decimal by a whole number, a skill learned in Module 1.
Students also need to multiply a decimal by a two-digit whole number, which is the focus of today’s lesson.

Accept any valid approach to solving the problem.

Concept Development (33 minutes)

The time allotted for Lesson 12’s Concept Development can be
used to consolidate the learning that has occurred in Lessons 10
and 11. Three sets of problems have been provided for
students who are ready to extend their decimal multiplication
knowledge. The teaching sequence from the aforementioned
lessons may be used to guide instruction. Students should be
encouraged to imagine the area model while writing the
algorithm, as well as verbalize the thinking of multiplying and
dividing by 10 and 100.
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By this point in the module, students
will most certainly differ in their
independence with decimal
multiplication. Continue to allow
students to use area models as a
support for finding products. Give
students who are comfortable in their
knowledge of the algorithm freedom to
simply compute the products without
drawing the area model.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Note: Problems 7-9 involve decimals less than 1. This is intended to serve as a challenge set for advanced
learners.

Problems 1-3 Problems 4-6 Problems 7-9
2.31x22= 495 x1.11= 2.5x51=
2.31x221= 0.98 x 495 = 0.25x51 =
2.31x201= 102.64 x 495 = 0.56 x84 =

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: 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 tesson 12 Problem et B
partner before going over answers as a class. Look for o Bydney
misconceptions or misunderstandings that can be 1. Etimate, Toensobe ing the sandard lgorthm, You maydrw anare odet bl oo
addressed in the Debrief. Guide studentsin a e B L L 121
X . 00+ +1_Chundredths) x 14
conversation to debrief the Problem Set and process the Moo 120 T o ke " éfs L
lesson. You may choose to use any combination of the 10 looo {200 |10 h2lohundmbths —,sz%—fi'
questions below to lead the discussion.
b 2asxios-_ Z  « 300 . 600 2.45
= Discuss the estimates for Problems 2(b) and 2(d). e
Have students notice that, in 2(b), 26 is multiplied *_;"_j;’_zog_
by a factor a bit more than 1, and in 2(d), by a '
factor Iess than 1. What effect does this have On 2. :Z(I::?‘:;Thenw\veusmglheslandarda\gonlhm Use a separate sheet to draw the area model if it
a 123xt2-_ |« 12 o 12 bo13xz -1« 30 - 30
the products? 1.23 1.3
21z X 26
= Continue to discuss the relationships between EXY: 3
Fl23z0 +260
the actual problem and parallel whole number L4716 333
problem they use to obtain the digits of the comaa- @200 -2 ¢ osx26- 05 < B0 -_ 180
. . 0.23
product. Have them articulate the adjustments %1
that must be made to the products to answer the 1230
. . . . rrre
actual multiplication sentence. (If | think about 322
1.24 as hundredths, | must multiply by 100, but 17 SOMMON | " engage™ zes
my product must be adjusted by dividing by 100.) S —— )
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

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

Lesson 12

Lesson 12 Problem Set [

NYS COMMON CORE MATHEMATICS CURRICULUM

e 706x28+_ | x_30 - 2l0

i 632x23-_ b x 200 - 1,200
7.06 6.32
%X 28 _*z223
So48 1296
sitid Wi
.68 o436
g 706x208-_1 x_ 200 = L,Y400 b 15148x555~ 260 x_600 - 126,000
T.06 151 46
K 2o _’; S
S6Us ;1 2]30
+14 1200 2T 00
Yy + 7573000
#0848
Loé 030
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? 345
A 31 Denise walked 106.9C
There are 31 doys +16345  mils in July,
mJ’uly, ~7o0845

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 maney he will need. Show all your calculations.

B34
l;l_z Sy Thegus cost #52.08.
o 4 $2.08 Gn’aa needs ancther 42.08.
¥5 208

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

Vi[amiﬂCdDe!SEﬂlED;UMG\HBWRKS?BM%*}‘“[: ]2-6 g w&‘
waees 15 days + 5.25 17,85
2| days %038 + 85 grams
0.6 7%‘ T2 0 3 ooeeks.

12.6 + %50
.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

Name Date

1. Estimate. Then, solve using the standard algorithm. You may draw an area model if it helps you.

a. 121x14= x = 1.21
x 14

b. 2.45x305= x = 2.45
x 305

2. Estimate. Then, solve using the standard algorithm. Use a separate sheet to draw the area model if it

helps you.
a. 1.23x12= X = b. 13x26 = X =
c. 0.23x14= X = d. 045x%x26= X =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

e. 7.06x%x28= X = f. 6.32x223= X =

g. 7.06x208 = X = h. 151.46 x 555 = x =

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?

Lesson 12: Reason about the product of a whole number and a decimal with
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Exit Ticket

Name Date

1. Estimate. Then, solve using the standard algorithm.

a. 3.03x402= X = b. 667x1.25= x =

Lesson 12: Reason about the product of a whole number and a decimal with
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

Name Date

1. Estimate. Then, solve using the standard algorithm. You may draw an area model if it helps you.

a. 24x231= x = 2.31
x 24
b. 5.42x305= x -
5.42
x3 05

2. Estimate. Then, solve using the standard algorithm. Use a separate sheet to draw the area model if it

helps you.
a. 1.23x21= X = b. 3.2x41= x =
c. 0.32x41= X = d. 0.54x62= X =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

e. 6.09x28= X = f. 6.83x683= X =

g. 6.09x208 = X = h. 171.76 x555= x =

3. Eric’s goalis to walk 2.75 miles to and from the park every day for an entire year. If he meets his goal,
how many miles will Eric 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?

Lesson 12: Reason about the product of a whole number and a decimal with
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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 whole
number, fraction, and decimal form (5.MD.1). These conversions offer opportunities for students to not only
apply their newfound knowledge of multi-digit multiplication of both whole and decimal numbers but to also
reason deeply about the relationships between unit size and quantity, i.e., how the choice of one affects the
other. Students are given the opportunity to review multiplication of a whole number by a fraction, a skill
taught in Grade 4.
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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 fraction and decimal multiplication to express equivalent measurements.
(Lesson 14)

Objective 3: Solve two-step word problems involving measurement conversions.
(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

Bl Fluency Practice (12 minutes)
[ Application Problem (12 minutes)
Concept Development (26 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Multiply by 0.1, 0.01, and 0.001 5.NBT.2 (2 minutes)
= Multiply Using the Area Model 5.NBT.2 (7 minutes)
= Unit Conversions 5.MD.1 (3 minutes)

Multiply by 0.1, 0.01, and 0.001 (2 minutes)

Note: This fluency activity prepares students to multiply by decimal fractions in today’s lesson.

T: (Write30x0.1= .) Say the answer.
S: 3.

Repeat the process for the following possible sequences: 300 x 0.01; 3,000 x 0.001; 5,000 x 0.001; 50 x 0.1;
500 x 0.01; 5,000 x 0.01; 3,000 x 0.01; 30,000 x 0.001; 50,000 x 0.001; 40 x 0.1, 400 x 0.1; 4,000 x 0.1;
40,000 x 0.1; 700 x 0.01; 7,000 x 0.01; 70,000 x 0.01; 700,000 x 0.01; 7,000,000 x 0.001.

Multiply Using the Area Model (7 minutes)

Follow the same process and procedure as Lesson 6 for the following possible sequence: 5.21 x 34 and
8.35 x 73.

Unit Conversions (3 minutes)

Materials: (S) Personal white board

Note: Review of this fluency activity builds a foundation for upcoming lessons.

T: (Writelft= in.) 1 foot is the same as how many inches?
S: 12 inches.
COMMON Lesson 13: Use whole number multiplication to express equivalent ny
- measurements. en a_ e
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NYS COMMON CORE MATHEMATICS CURRICULUM

Repeat the process for the following possible sequence: 2 ft, 3 ft, 4 ft, 10 ft, 5 ft, 7 ft.

T: (Write 100 cm = m.) 100 centimeters is the same as how many meters?

S: 1 meter.

Lesson 13

Repeat the process for the following possible sequence: 200 cm, 300 cm, 600 cm, 800 cm, 900 cm.

Application Problem (12 minutes)

Materials: (S) Meter strip (Template), one string either 9 cm, 20 cm,
75 cm, or 105 cm

Procedure: Pass out a string to each student so that partners have
different length strings. Have them measure their strings and
express the measurement in meters, centimeters, and millimeters,
as well as share their measurements with their partners. Record the
measurements of the strings in a class chart and revisit the following
concepts from Lesson 4:

= Although the number of units has changed, the length of
the string is the same.

= 1.05 meters x 10>~1,050 meters. This equation makes
1,000 copies of 1.05 meters.

m cm mm
1.05m 105 cm 1,050 mm
0.75m 75 cm 750 mm
0.2m 20cm 200 mm
0.09m 9cm 90 mm

* To convert meters to millimeters, we multiply the number of meters by 10°. 1.05 x 10° = 1,050 to

find that 1.05 meters = 1,050 millimeters.

Note: Today’s Application Problem provides a practical, hands-on way for students to experience the

conversion reasoning foundational to today’s lesson.

Concept Development (26 minutes)

Materials: (S) Meter strip (Template), personal white board

Problem 1

3weeks=___ days

3 weeks =3 x (1 week)
= 3 x (7 days)
=21 days

(Write 3 weeks = 3 x (1 week) on the board.) Explain to your partner why this is true.
S: 3 weeks is the same as 3 units of 1 week. = It’s 3 groups of 1 week. = It’s like last year we saw that

3 fourths is the same as 3 times 1 fourth
T: What are the two factors?

measurements.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

3 and 1 week.

How many days are equal to 1 week?
7 days.

So rename 1 week as 7 days.

s i B A I

Let’s use parentheses to make it clear that this factor, or conversion factor, has the same value.
(Write 3 x (7 days) directly below 3 x (1 week), so that the equivalence of the two factors is very
clear.)

3 times 7 days is how many days?

21 days.

So 3 weeks equals how many days?

21 days.

On your personal white board, take a moment to convert 3 hours
to minutes using the same process. Remember to use the 3 hours = minutes
parentheses to clarify the renaming of the conversion factor. _
Review your conversion with your partner.

T: (After students’ work.) We converted 3 hours to 180 minutes. =3 X (60 minutes)
Did we convert from a larger unit to a smaller unit or a smaller
unit to a larger unit?

Jve 49 A

3 hours =3 X (1 hour)

=180 minutes

S: Larger to smaller.

Yes. An hour is a larger unit than a minute. Since we converted to a smaller unit, a minute, what
happened to the amount of time?

S:  There are more units but the exact same amount of time. = The number of units increased, but the
time stayed the same.
Problem 2
1.05m=___cm
1.05m=1.05x(1m)
=1.05 x (100 cm)
=105 cm

T: (Write 1.05 m on the board.) Let’s use the same strategy to convert larger units to smaller units,
starting with the conversions from our Application Problem.

T: Let’s convert 1.05 meters to centimeters. First, let's rename 1.05 meters as a multiplication
expression. Consider how we expressed 3 weeks as an expression. Talk to your partner.

S:  One factoris 1.05, and the other factor is 1 meter. = 1.05 x 1 meter.
T: (Write 1.05 m=1.05 x (1 m).) Let’s rename the conversion factor in centimeters. 1 meter equals...?
S: 100 centimeters.
T: (Write 1.05 m = 1.05 x (100 cm).) What is 1.05 times 100 centimeters?
S: 105 centimeters.
COMMON Lesson 13: Use whole number multiplication to express equivalent ny
™ measurements. en a e
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

T: Is that the correct conversion? Does 1.05 meters equal 105 centimeters? (Hold up the meter strip,
and refer to the chart from the Application Problem.)
Have students convert other string measurements: 0.75 meters, 0.2 meters, and 0.09 meters to centimeters
and then millimeters using the strategy.

0.09m=___cm 0.09m=___mm

0.09 m =0.09 x (1 m) 0.09 m =0.09 x (1 m)
=0.09 x (100 cm) =0.09 x (1,000 mm)
=9cm =90 mm

Problem 3

A crate of apples weighs 5.7 kilograms. Convert the weight to grams.

A sack holds 56.75 pounds of sand. Convert the weight to ounces.

T: Start the process with the students. Write the measurement as an equivalent expression with the unit as

a factor.
5.7 kg = g 56.75 b = 0z
5.7kg=5.7 x (1 kg) 56.75 b =56.75 x (1 Ib)
=5.7x (1,000 g) =56.75x (16 0z)
=5,700 g =908 oz

Problem Set (10 minutes)

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

RDW approach used for Application Problems.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Student Debrief (10 minutes) Lesson 13 rablem st
I e wme __Reobin o o
Lesson Objective: Use whole number multiplication to e, o o o oy
express equivalent measurements. 5. Gonvertweels todoys b. Comertyearstodays ]
The Student Debrief is intended to invite reflection and . e
i . . =87 days) B ST AL
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 . Comert metrs o centmerers . Comet o o et
partner before going over answers as a class. Look for s2me 92 s 1 m s = 5.7 % () yasd)
misconceptions or misunderstandings that can be A2 _rloo = = 57 % (3 Keat)
addressed in the Debrief. Guide students in a conversation e T Gk
to debrief the Problem Set and process the lesson. You
may choose to use any combination of the questions below o Gt g e - comerpount oo
to lead the discussion. s = .08 x (LRq) | mseme = 12,5 5 () IL)
= g.ogxg,ow@ = 12.5 % (1 o2)
= |nthe conversion you completed for Problem 1(d), = 6,020 o < 200 oz
explain your process as you worked. How did you
decide what to multiply by?

= Although we multiplied by 100 to convert 1.05 SoMmon engage™ o0
meters to 105 centimeters, the length remained :

the same. Why?

T ——T—

= Explain the term conversion factor. (The
conversion factor is the factor in a multiplication
sentence that renames one measurement unit as 5 o R S T B A
another equivalent unit.) For example, * e

24 hours = 24 x (1

14x(1in)=14x (%ft), lin and%ft are the

= 1,440 minutes

Lesson 13 Problem Set

conversion factors.

One day has 24 hours, which is the same as
‘ 1,440 minutes

She w(.s\’s 68,000
%‘-&Msv

7 meters. What d. The capacity of a syringe is 0.08 liters. Convert
this to mililters.

=  What would be the conversion factor if we wanted
to convert years to days? Years to months? Why
isn’t there one conversion factor to convert | 1 \_7‘ x(1m) | ©.08L= 008 x(il)
months to days? Why isn’t there one conversion = 17 % Qoo e =0.08x(1,000u)

factor to convert years to days? =170 em =80 mL |
. . . . Kie haieht 1o The capacity of Hie
= Canyou name some situations in which 56 e\ meters. Syfinae s 26 will.Vikess
measurement conversion might be useful and/or e e
necessary? [ N2 ib=nzxQ ) 234d=22x yd)
' = “»57((,\(007_) =23 x (36 'w\>
. " . = \R80.® oz =%2.% in
Exit Ticket (3 minutes
( ) The coyete we;qb\'\s The lea of Qe
. . 130.2 alliagdoc s €1 inches.
After the Student Debrief, instruct students to complete i |7

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 13 Problem Set

Name Date

1. Solve. The first one is done for you.

a. Convert weeks to days. b. Convert years to days.

8 weeks = 8 x (1 week) 4 years = x ( year)
=8 x (7 days) = x ( days)
=56 days = days

c. Convert meters to centimeters. d. Convert yards to feet.
9.2m= x ( m) 5.7 yards
= x ( cm)
= cm
e. Convert kilograms to grams. f. Convert pounds to ounces.
6.08 kg 12.5 pounds

Lesson 13: Use whole number multiplication to express equivalent
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 13 Problem Set

2. After solving, write a statement to express each conversion. The first one is done for you.

a. Convert the number of hours in a day to
minutes.

24 hours = 24 x (1 hour)
=24 x (60 minutes)
= 1,440 minutes

One day has 24 hours, which is the same as
1,440 minutes.

b. A small female gorilla weighs 68 kilograms.
How much does she weigh in grams?

c. The height of a manis 1.7 meters. What is
his height in centimeters?

d. The capacity of a syringe is 0.08 liters. Convert
this to milliliters.

e. A coyote weighs 11.3 pounds. Convert the
coyote’s weight to ounces.

f. An alligator is 2.3 yards long. What is the length
of the alligator in inches?

Lesson 13: Use whole number multiplication to express equivalent
Eglhl‘EMON essatements engage oy
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Exit Ticket

Name Date

1. Solve.

a. Convert pounds to ounces. b. Convert kilograms to grams.
(1 pound = 16 ounces)

14 pounds = x (1 pound
pou (1 pound) 18.2 kilograms = x ( )
= x ( ounces)
= x ( )
= ounces
= grams

measurements.
Date: 7/29/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 13 Homework

1. Solve. The first one is done for you.

Date

a. Convert weeks to days.
6 weeks = 6 x (1 week)
=6 x (7 days)

=42 days

b. Convert years to days.

7 years = x (

= x(

= days

year)

days)

c. Convert meters to centimeters.

45m= x ( m)
= x cm)
= cm

d. Convert pounds to ounces.

12.6 pounds

e. Convert kilograms to grams.

3.09 kg

f. Convert yards to inches.

245 yd

measurements.
Date: 7/29/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

2. After solving, write a statement to express each conversion. The first one is done for you.

a. Convert the number of hours in a day to b. A newborn giraffe weighs about 65 kilograms.
minutes. How much does it weigh in grams?

24 hours = 24 x (1 hour)
= 24 x (60 minutes)
= 1,440 minutes

One day has 24 hours, which is the same as
1,440 minutes.

c. The average height of a female giraffe is 4.6 d. The capacity of a beaker is 0.1 liter. Convert this
meters. What is her height in centimeters? to milliliters.

e. A pig weighs 9.8 pounds. Convert the pig’s f. A markeris 0.13 meters long. What is the length
weight to ounces. in millimeters?

Lesson 13: Use whole number multiplication to express equivalent
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Template

L O
1 12 13 14 15 16 17 18 19 21 22 23 24 25 26

1 2 3 4 5 6 7 8 9 1

Ocm T10cm 20cm
|HHH\\\|\\\HHH|H\HHH|HHHH\ \\\\\HH|\HHHH|\HHHH|\\\\\\\H|HHH\\\|\\\HHH|H\HHH|HHHH\|\HHHH|\HHHH \HHHH|\\\\\\\H|HHH\H|\HHHH|H\\\\\\\|HHHH\|\\\\\HH|HH\HH|\HHHH|\HHHH HH\HH|HHHH\|
26 27 28 29 31 32 33 34 35 36 37 38 39 41 42 43 44 45 46 47 48 49 51 52
30cm 40 cm 50cm
|HHH\\\|\\\HHH|H\HHH|HHHH\|\\\\\HH|\HHHH|\HHHH|HHHH\ HHH\H|H\HHH|H\\\\\\\|HHHH\|\HHHH|\HHH\\|\HHHH|\\\\\HH|\HHHH|\HHHH \HHHH|HHHH\|\\\HHH|H\\\\\\\|\HHHH|\HHHHNHHHH|\HHHH|
52 33 54 35 56 57 58 59 61 62 63 64 65 66 67 68 69 71 72 73 74 75 76 77 78
60cm 70cm
|HHH\H|\HHHH H\\\\\\\|HHHH\|\HHHHUHH\\\\|\HHHH|\\\\\\\H|HHH\H|\HHHH|H\HHH|HHHH\ \\\\\HH|\HHHH|\HHHH|\\\\\\\H|HHH\\\|\\\HHH|H\HHH|HHHH\|\HHHH|\HHHH
78 79 81 82 83 84 85 86 87 88 89 a1 Q2 a3 94 @5 26 i o8 Q9
80cm 90cm 100cm
meter strip
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Lesson 14

Objective: Use fraction and decimal multiplication to express equivalent
measurements.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
[ Application Problem (8 minutes)

Concept Development (30 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Divide by Multiples of 10 5.NBT.2 (3 minutes)
= Unit Conversions 5.MD.1 (4 minutes)

= Multiply Unit Fractions 4.NF.4 (5 minutes)
Divide by Multiples of 10 (3 minutes)
Materials: (S) Personal white board

Note: This fluency review prepares students to approximate quotients with two-digit divisors in Lesson 17.

T: (Write420+10=___ .) Say the division sentence.

S: 420+10=42.

T: (Write42+2=___  below 420+ 10 = 42.) Say the division sentence.

S: 42+2=21.

T. (Write420+20=___ below 42 +2=21.) Say 420+10=42 42 =2 =21

420 + 20 as a three-step division sentence, taking out

the ten. 420+20=21
S: 420:10+2=21, /\

T: (Write420+20=21.) =10 - 9

Direct students to solve using the same method for 960 + 30
and 680 + 20.

COMMON Lesson 14: Use fraction and decimal multiplication to express equivalent
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Unit Conversions (4 minutes)

Materials: (S) Personal white board

T: 1 footis the same as how many inches?

S: 12 inches.

T: (Writelftlin= in.) On your personal white board, write the conversion.
S: (Writelftlin=13in.)

Repeat the process for the following possible sequence: 1ft2in, 1ft3in, 1ft10in,1ft8in, 2ft,2ft 1in, 2 ft
10in,2ft6in,3ft,3ft 10in, 3 ft 4 in.

T: 12 inches is the same as what single unit?

S:  1foot.

T: (Write13in=___ ft____ in.) Onyour personal white board, write the conversion.

S:  (Studentswrite 13in=1ft1in.)

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.

Multiply Unit Fractions (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the multiplication of unit fractions from Grade 4 to be used in today’s
Concept Development.
T: (Write 4 x 1 banana.) Say the complete number sentence.
4 x 1 banana = 4 bananas.
(Write 4 x 1 seventh.) Say the complete number sentence.
4 x 1 seventh = 4 sevenths.

S
T
S
T: Rewrite the number sentence using fractions.
S:  (Write 4 x % = g.)

T: (Write 7 x 1 seventh.) Say the complete number sentence.
S: 7 x1sevenths = 7 sevenths.

T

S

T

S

Rewrite the number sentence using fractions.
(Write 7 x 1= Z.)
77

Rename 7 sevenths as a whole number.

1!
Continue with 14 x 1 seventh.
T: (Write 8 x 1 fourth.) Say the complete number sentence.
S: 8 x 1 fourth = 8 fourths.

COMMON Lesson 14: Use fraction and decimal multiplication to express equivalent
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 14

Rewrite the number sentence using fractions.

Rename 8 fourths as a whole number.

.
S: (Write8x~=2)
4 4
.
s 2l

Repeat the process for 12 x 1 fourth, 4 x 1 fourths, 3 x 1 third, 6 x 1 third, and 24 x 1 third.

Application Problem (8 minutes)

Draw and label a tape diagram to represent L wseck. { yad 1 gallen
each of the following: @
1. Express 1 day as a fraction of 1 week.
. | dtl\/ | Reot ! Q—““‘— 1 all
2. Express 1 foot as a fraction of 1 yard. R | fock= ‘? yard { q’mﬁ: 1r qallen
3. Express 1 quart as a fraction of 1 L .
kilometre
gallon. \ meted ﬁ
4. Express 1 centimeter as a fraction of 1
meter. (Decimal form.) | cenimeted R 1‘:3:( _ 0,061 Klomeker

5. Express 1 meter as a fraction of 1
kilometer. (Decimal form.)

\ Cl—h’\"’\f"\‘—‘\.‘( -

Note: This Application Problem is foundational to the Concept Development wherein students will be
multiplying by fractions to convert smaller units to larger units.

Concept Development (30 minutes)

Materials: (S) Personal white board, meter strip (Lesson 13 Template)
Problem 1
14 days = weeks

14 days = 14 x (1 day)
1
=14 x (; week)
=12 weeks
7

= 2 weeks

T: (Write 14 days = 14 x (1 day) on the board.)
What are the two factors?
S: 14 and 1 day.

Lesson 14:
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NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Students benefit from seeing fractions
in unit form, as in the Fluency,
pictorially, as in the Application
Problem, and abstractly, as in the
Concept Development. Refer back to
the unit form and pictorial to reassure
students they can understand and
solve fractions.
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NYS COMMON CORE MATHEMATICS CURRICULUM

What fraction of a week is 1 day?

T:
1
-
T: Socanlrename 1 day as ; week?
S: Yes.
T:

. . 1
conversion factor, has the same value. (Write 14 x ( > week)

Let’s use parentheses to make it clear that this factor, or

directly below 21 x (1 day) so the equivalence of the two

factors is very clear.)

T: What's 14 times % week?

S: 14 sevenths week.

Let’s use a number bond to express 14 sevenths as 2
groups of 7 sevenths. (Draw the number bond

pictured to the top right.)

. 14
T: How many weeks is — weeks?

S: 2 weeks.

Did we convert from a larger to smaller unit or smaller

to larger unit?

S: Smaller to larger unit.

Yes. A day is a smaller unit than a week.

T: On your personal white board, take a moment to
convert 24 feet to yards and 24 quarts to gallons using

the same process.

24 feet = yards
24 feet = 24 x (1 foot)

=24 x G yard)

24 quarts = gallons

24 quarts = 24 x (1 quart)

=24 X G gallon)

=2 vards =2 gallons
=3y =% 8
=8 yards =6 gallons
COMMON Lesson 14: Use fraction and decimal multiplication to express equivalent
CORE measurements.
Date: 7/29/14
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Lesson 14

NOTES ON

MULTIPLE MEANS

OF ACTION AND

EXPRESSION:
Students may benefit from first
confirming the conversions using foot
rulers (concrete) and then returning

to patterns on a T-Chart or list as was
used in Grade 4.

12 x (1 inch) = 1 foot.
24 x (1 inch) = 2 feet.
36 x (1 inch) =3 feet.

Rewrite the chart as fraction
multiplication:

12 X — foot = 1 foot.
12

24 X — foot = 2 feet.
12

36 X — foot = 3 feet.
12

This may help solidify the concept of 1
inch being a fraction of a foot and
support seeing the simplicity of the
fraction multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Problem 2

195cm=___ m

195cm =195 X (1cm)
=195 x (0.01 m)
=195m

T: (Write 195 cm.) Let’s use the same process to convert smaller metric units (point to the
centimeters) to larger metric units using decimal numbers. What metric units are larger than
centimeters?

S:  Meters. = Kilometers.
Let’s convert 195 centimeters to meters.

T: Just as we have been doing, let’s rename 195 centimeters as a multiplication expression with one
factor naming the unit. Talk to your partner.

S: Last time, we made the unit a factor, so that means we have 195 groups of 1 centimeter. = One
factoris 195, and the other factor is 1 centimeter. = 195 x 1 cm.

T:  (Write 195 cm = 195 x (1 cm).) Using the parentheses really helps me see the conversion factor.
(Pointto 1 cm.)

Let’s rename the conversion factor as meters. One centimeter is equal to what fraction of a meter?
1 hundredth meter = 1 one hundredth meter.

Tell me how to write 1 hundredth in decimal notation.

Zero point zero 1.

(Write 195 cm =195 x 0.01 m.) What is 195 times 0.01 meter?

1.95 meters.

S d49v 49 A

Is that the correct conversion? Does 195 cm equal 1.95 meters? (Hold up a meter stick and model
the equivalence at the concrete level to verify.)

Repeat the process with the following possible sequence: convert 4,500 grams to kilograms; convert 578
milliliters to liters.

4,500 grams =_____ kilograms 578 milliliters=____liters

4,500 grams = 4,500 x (1 gram) 578 milliliters = 578 x (1 milliliter)
= 4,500 x (0.001 kilogram) =578 x (0.001 liter)
= 4.5 kilograms =0.578 liter

COMMON Lesson 14: Use fraction and decimal multiplication to express equivalent
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Problem 3
A container holds 16 cups of juice. Convert the capacity to pints. (2 cups =1 pint.)
A truck weighs 1,675,280 grams. Convert the weight to kilograms.

T: Introduce students to the process, setting up the measurement as an equivalent expression with the
unit as a factor.

16 cups = pints 1,675,280 grams = kilograms
16 cups =16 x (1 cup) 1,675,280 grams =1,675,280 x (1 gram)
=16 x (l pint) =10 = 1,675,280 x (0.001 kilogram)
2 2
pints =1,675.28 kilograms
= 8 pints

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

rame __JONICE Date
Lesson Objective: Use fraction and decimal multiplication 1. Sobe. The st one s done for you.
to express equivalent measurements. * Commtday o v b Coment quars o gallers.

mean=zen ey s 20 x(1quany
The Student Debrief is intended to invite reflection and . 20 i
active processing of the total lesson experience. i 2
Invite students to review their solutions for the Problem - 4wesks —5 s
Set. They should check work by comparing answers with a . Comercentimeters o metrs PR ————
partner before going over answers as a class. Look for moeme_ F20 x| _m | asmn- LSTR x| m
misconceptions or misunderstandings that can be - 920 x_00lm ~LETE xtocusiom
addressed in the Debrief. Guide studentsin a b2 - oS T
conversation to debrief the Problem Set and process the
lesson. = Convert grams to Klogrars. £ Convert milliters o ers
You may choose to use any combination of the questions mg:;ﬁ:: Eti; k) mm:j;?:g:‘:i)
below to lead the discussion. =’6I.og' s R - 0.9 LI
= |n each problem, what are the smaller units?
What are the conversion factors in each problem?
MR &SN i engage" oz
LT TSP —— WU T eonders .
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NYS COMMON CORE MATHEMATICS CURRICULUM

= 24 feetis 8 yards, while 24 quarts is 6 gallons.
Why did we end up with more yards than
gallons when both conversions started with 24
units?

=  When our conversion factor is a fraction, we are
converting to larger units. When our
conversion factor is a whole number, we are
converting to smaller units. Explain this using
examples from your Problem Set and memory.

=  Whether we are converting small units to large
units or large units to small units, we are
multiplying. Explain why this is true.

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 14

2. After solving, write a statement to express each conversion. The first one is done for you.

a. The screen measures 24 inches. Convert 24
inches to feet.
24 inches = 24 % (1 inch)
1
=24 % ( feet)
2
=3 feet

=2 feet

The screen measures 24 inches or 2 feet.

b. A jug of syrup holds 12 cups. Convert 12
cups to pints.

12 cups = 12 % (L cup)
=12% (& pin)
= —%_-' P‘\l\"'s

=4 ﬁn‘\'s
12 cups 1= equal 4o 6 pinds,

. The length of the diving board is 378
centimeters. What is its length in meters?

378 cm = 372 (4 cm)
=378 ®(o.0lm)
=3T¢m

The diving board s length
is 3. T§meters.

d. The capacity of a container is 1,478
milliliters. Convert this to liters.

LTS ml= L4T8 % (Lmb)
=),478 X (o.00l L]
=).y18 L

1,uTg mlliliters s equial
+o 1172 Jitess.

€. Atruck weighs 3,900,000 grams. Convert the
truck’s weight to kilograms.

=3,%00¥%,

The truck’s weight is 3,900
Hlojraﬂ\s.

3,900, 000553,%0,0007((15)
=3,900,000 X (0.00 K

T, The distance was 264,040 meters. Convert
the distance to kilometers.

264,040 m= 26400 % (4m

(g

= 26404 Km

The dictonte was 2614 ol
Yalometers.

n COMMON | Lasson1a:
CORE oute: ansie

) =264, 040 % (0.001 ¥m)
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Solve. The first one is done for you.

Lesson 14 Problem Set

Date

a. Convert days to weeks.
28 days = 28 x (1 day)
1
=28 x (7 week)

28
= 7 week

=4 weeks

b. Convert quarts to gallons.

20 quarts =

x (1 quart)
= X G gallon)
= gallons

= gallons

c. Convert centimeters to meters.

I}
X

920 cm

cm)

m)

d. Convert meters to kilometers.

1,578 m = x ( m)

= x (0.001 km)

= km

e. Convert grams to kilograms.

f. Convert milliliters to liters.

6,080 g = 509 mL=
COMMON Lesson 14: Use fraction and decimal multiplication to express equivalent ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 14 Problem Set

2. After solving, write a statement to express each conversion. The first one is done for you.

a. The screen measures 24 inches. Convert24 | b. A jug of syrup holds 12 cups. Convert 12
inches to feet. cups to pints_
24 inches = 24 x (1 inch)
1
=24 x (E feet)
=2 feet
12
=2 feet
The screen measures 24 inches or 2 feet.
c. The length of the diving board is 378 d. The capacity of a container is 1,478
centimeters. What is its length in meters? milliliters. Convert this to liters.
e. Atruck weighs 3,900,000 grams. Convert f. The distance was 264,040 meters. Convert
the truck’s weight to kilograms. the distance to kilometers.
COMMON Lesson 14: Use fraction and decimal multiplication to express equivalent ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Exit Ticket

Name Date

1. Convert days to weeks by completing the number sentences.

35 days = x ( day)

= x ( week)

2. Convert grams to kilograms by completing the number sentences.

4,567 grams = X

COMMON Lesson 14: Use fraction and decimal multiplication to express equivalent

CORE-- measurements. engage ny Z'D'23
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 14 Homework

Date

1. Solve. The first one is done for you.

a. Convert days to weeks.
42 days = 42 x (1 day)
=42 x (1 week)
7
42

=— week
7

=6 weeks

b. Convert quarts to gallons.

36 quarts = x (1 quart)

= X G gallon)
= gallons

= gallons

c. Convert centimeters to meters.

760 cm = x ( cm)
= x ( m)
= m

d. Convert meters to kilometers.

2,485 m = x ( m)

= x (0.001 km)

= km

e. Convert grams to kilograms.

3,090 g =

f.

Convert milliliters to liters.

205 mL=

Use fraction and decimal multiplication to express equivalent
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 14 Homework

2. After solving, write a statement to express each conversion. The first one is done for you.

a. The screen measures 36 inches. Convert36 | b. A jug of juice holds 8 cups. Convert 8 cups to
inches to feet. pints.
36 inches = 36 x (1 inch)
1
=36 x (E feet)
=2 feet
12
= 3 feet
The screen measures 36 inches or 3 feet.
c. The length of the flower garden is 529 d. The capacity of a container is 2,060
centimeters. What is its length in meters? milliliters. Convert this to liters.
e. A hippopotamus weighs 1,560,000 grams. f. The distance was 372,060 meters. Convert
Convert the hippopotamus’ weight to the distance to kilometers.
kilograms.
COMMON Lesson 14: Use fraction and decimal multiplication to express equivalent en a e ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

Lesson 15

Objective: Solve two-step word problems involving measurement

conversions.

Suggested Lesson Structure

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

Fluency Practice (12 minutes)

= Sprint: 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)

NOTES ON

Materials: (S) Convert Inches to Feet and Inches Sprint

Divide by Multiples of 10 and 100 (3 minutes)

MULTIPLE MEANS
OF ACTION AND

EXPRESSION:
Note: This fluency review prepares students to approximate For students who struggle with
quotients with two-digit divisors in Lesson 17. conversion from inches to feet (from

smaller to larger

Follow the same process and procedure from Lesson 14 for the ) )
instead begin by

following possible sequence: 480 + 20; 6, 480 + 20; 690 + 300;

units), have them
making a simple

T-chart, while placing 2 rulers end to

8,480 + 400. end. While others work on the Sprint,
they can add more data to their charts.
Inches Feet
480 +10=48 48 +2 =24 12'in 1ft0in
13in 1ftlin
480+20=24 i i
14 in 1ft2in
/\ 15in 1ft3in
+ 10 + 2 Then, if they are motivated to do so,
have them take the Sprint home.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (38 minutes)

Materials: (T/S) Problem Set

Note: Problems for this section are found in this lesson’s Problem Set.

Problems 1 and 2: Convert from larger to smaller units.

Problem 1

Lesson 15

Liza’s cat had six kittens! When Liza and her brother weighed all of the kittens together, they weighed 4
pounds 2 ounces. Because all of the kittens are almost the same size, about how many ounces does each
kitten weigh?

T:

Let’s do Problem 1 on your Problem Set together. (Project Problem 1 on the board.) Let’s read the

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?

Share your thinking. 4 oz

| can draw 6 units representing 6 kittens.

Ylb 2e=

Ylb= 4x (11B)

[ UJ\.\\'S: [N
L unit = N
= 4% (w
- s D faa Bitlen
t 2= 66 o2 I\ cunce s .

Read the next sentence. (Students read.) What is the important information, and how can we show

it in our drawing?

The total weight for all 6 kittens is equal to 4 pounds 2
ounces. We can draw 6 equal units with the total of 4
pounds 2 ounces. = We know that 6 units equal 4
pounds 2 ounces.

T: Let's read the question.

T:  What are we trying to find? What is missing in our
drawing?

S:  One kitten’s weight, in ounces.

I'll put a question mark by one of our 6 units to show
what we are trying to find.
How do we solve this problem? Turn and talk.

S:  We have to divide. = We have use the total weight
and divide by 6 to get 1 kitten’s weight. = We first
have to convert 4 Ib 2 oz into ounces, and then we can
divide by 6.

T: We were given the total weight of 4 Ib 2 0z. Let’s
convert it into ounces. Work with a partner.

Eg'l.l‘EM ON I[-)Zstseon . 7/29/14

2014 Common Core, Inc. Some rights reserved. commoncore.org
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Problem 2 is an additive comparison
problem. The tape diagram’s accurate
representation of the story can be
verified using much smaller numbers.

A container of oregano is 3 ounces
heavier than a container of
peppercorns. Their total weight is 11
ounces... etc.

Immediately follow the use of the
smaller numbers with a return to the
original problem so that students
generalize to the more complex
situation.
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NYS COMMON CORE MATHEMATICS CURRICULUM

w 4«2 A

w dw 44

What is the total weight in ounces?
66 oz.
Have we answered the question?

No. We need to divide the total weight of
66 ounces by 6 to find the weight of 1
kitten.

Solve.

Say the division sentence with the answer.

66 0z+6 =11 oz.
Express your answer in a sentence.
Each kitten weighed about 11 oz.

Problem 2

Lesson 15

om%zsslk
@ w—

283 - 10 =226 g b = ug x (1 1) "
2 waths = 23L = Ugx (Wbex 2,"3@‘
l untd = V1€ = 1,886 + | ]%0

| &8¢

1,888 bags of peppereorns

L

con be made.

A container of oregano is 17 pounds heavier than a container of peppercorns. Their total weight is 253
pounds. The peppercorns will be sold in one-ounce bags. How many bags of peppercorns can be made?

Problems 3 and 4: Convert from smaller to larger units.

Problem 3

Each costume needs 46 centimeters of red ribbon and 3 times as much yellow ribbon. What is the total
length of ribbon needed for 64 costumes? Express your answer in meters.

T: (Have students read the problem chorally, in pairs, or in silence.) Can you draw something? What
can you draw?

S: 1 unit to show the red ribbon and 3 units to show the yellow ribbon.

T: Go ahead. Draw and label your tape diagrams.

T: (After drawing.) What conclusions can you make from your diagrams?

S:  To find the total length of the ribbon needed for one costume, we have to multiply 46 by 4. > We
know the total ribbon for 1 costume, but now we have to find the amount of ribbon for 64
costumes. = We have to express our answer in meters.

v
A
Pl i
& o EEEE )y
Y : ] I j | uatk = 18dem
bhunttg = bu x [€dem 513 b
L ‘ﬁ""‘ b =|‘|11‘=¢m FioHo
Yuadgs 1R Yb em ;
= 194 em (1,776 x(eay . LT
= 1 Tk x (o.n( md‘e.r}'
= 1776 meherg
hﬂna_ "\‘Uha& anJr\-\ u‘@- "'tL_Lhn V\d-td.qd
Lor b4 costumes ¢ N1.76 meters,
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem 4

Lesson 15

When making a batch of orange juice for her basketball team, Jackie used 5 times as much water as
concentrate. There were 32 more cups of water than concentrate,

a. How much juice did she make in total?

b. She poured the juice into quart containers. How many containers could she fill?

c[1]
wi_ [ | 1]
\__—\/—y

3Zeamps enps of jusce,
‘lt-«\ﬁ*s = 3;— enps J
H H
Luniks T qeubd
e eupe = UEn (1 o) She could
ST (..‘_. ﬂ’u.o./% £z,
. ue T’L cortainass,
4
Problem Set (10 minutes)
Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some Ressic.

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

Student Debrief (10 minutes)

Lesson Objective: Solve two-step word problems
involving measurement conversions.

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

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

Lesson 15:

Jauckie m&& ¢

Solve.

1. Liza’s cat had six kittens| When Lizi

pounds 2 o ce
e Ylb 2ex
=
: Ylb= 4x (11b)
= Yx (o)
= 4oz

2. Acontainer of oregano is 17 pounds heavier than a container of peppercorns.

re about the same size,

d her brother weighed all the kittens together, they weighed 4
, about how many ounces does each kitten

b uats = 66
I unit = 1\

Eacdn Bilew
wu&w about

IV cuwnce s .

Their total weight is 253

pounds. The peppercorns will be sold in one-ounce bags. How many bags of peppercorns can be made?

o l_____li?
253\L

* T

253~ I1= 236
2. vnvis= 236
V' wnit = V1R

1,888 bacs oF pegpercons

can be va
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 15

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

Look back at Problem 1. The weight of the
kittens was given in both pounds and ounces.
What other mixed units do we often see?

Look back at Problem 4(b). Would it have been
possible to answer Part (b) before answering
Part (a)? Is there another way to solve?
(Students could convert 32 cups to 8 quarts to
find that each unit was equal to 2 quarts.)

Which problems involved converting from larger
to smaller units, and which involved converting
smaller to larger units? Which conversion is
more challenging for you?

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 15 Problem set [P}

3. Each costume needs 46 centimeters of red ribbon and 3 times a:
" 's much yellow ribbon. What i
length of ribbon needed for 64 costumes? Express your answer in meters. Sl

R S
B (5] PRI - @ e ST
y I3 L eibon
bhunttg = bu % (@dem T30
Lotk o 0T ent 1T840
T = 4 x4bem :
w“: 04 e Nr1e sy Lge
= 11,716 x (0.0l meter)
= 1T 76 meters
“The dotal of lsn wneeded

Lor bl costumes ¢ 117,76 meters.,

[+ When making a batch of orange juice for her basketball te
team, Jackie used 5 times as much
concentrate. There was 32 more cups of water than concentrate, veteras

2. How much juice did she make in all?

Ta N\‘AL

ackie
32empg enps of Jusce.
Huaits = 3; esaps J
Pt A imtd
b.She poured the juice into quart containers. How many containers could she fill?

e enps = l\f%(‘ u-.@) She eould

= 4er ('IT(-' Q'M o B

i _'-i_@' 2 cortadness.

Y
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T
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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 |31 064 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 73 in = ft in
13 36 in = ft in | 35 72 in = ft in
14 37 in = ft in [ 36 80 in = ft in
15 46 in = ft in 37 84 in = ft in
16 40 in= ft in|38| 90in= 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 93 in = ft in
convert inches to feet and inches
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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 12 in= ft in | 24 24 in = ft in
3 13 in= ft in | 25 29in = ft in
4 14 in= ft in | 26 36 in = ft in
5 20in= ft in | 27 42 in = ft in
§) 22in= ft in [ 28 48 in = 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 63 in = ft in
10 34 in = ft in | 32 67 in = ft in
11 30 in= ft in | 33 70 in = ft in
12 35in= ft in | 34 73 in = ft in
13 36 in = ft in | 35 72in = ft in
14 46 in = ft in | 36 77in= ft in
15 37 in= ft in [ 37 84 in = ft in
16 40 in = ft in | 38 89 in = ft in
17 48 in = ft in | 39 96 in = ft in
18 49 in = ft in | 40 99in = ft in
19 58 in = ft in{41]| 108 in = ft in
20 47 in = ft in|42 115in= ft in
21 50 in = ft in{43| 103 in = ft in
22 12 in= ft in | 44 95in = ft in
convert inches to feet and inches
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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 weighed all the kittens together, they weighed 4

pounds 2 ounces. Since all the kittens are about the same size, about how many ounces does each kitten
weigh?

2. A container of oregano is 17 pounds heavier than a container of peppercorns. Their total weight is 253
pounds. The peppercorns will be sold in one-ounce bags. How many bags of peppercorns can be made?

COMMON Lesson 15: Solve two-step word problems involving measurement conversions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

3. Each costume needs 46 centimeters of red ribbon and 3 times as much yellow ribbon. What is the total
length of ribbon needed for 64 costumes? Express your answer in meters.

4. When making a batch of orange juice for her basketball team, Jackie used 5 times as much water as
concentrate. There were 32 more cups of water than concentrate.

a. How much juice did she make in all?

b. She poured the juice into quart containers. How many containers could she fill?

COMMON Lesson 15: Solve two-step word problems involving measurement conversions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Exit Ticket

Date

Name

Solve.

To practice for an Ironman competition, John swam 0.86 kilometer each day for 3 weeks. How many meters

did he swim in those 3 weeks?

Lesson 15: Solve two-step word problems involving measurement conversions. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

Name Date

Solve.

1. Tia cut a4 meters 8 centimeters wire into 10 equal pieces. Marta cut a 540 centimeters wire into 9 equal
pieces. How much longer is one of Marta’s wires than one of Tia’s?

2. Jay needs 19 quarts more paint for the outside of his barn than for the inside. If he uses 107 quarts in all,
how many gallons of paint will be used to paint the inside of the barn?

COMMON Lesson 15: Solve two-step word problems involving measurement conversions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

3. String Ais 35 centimeters long. String B is 5 times as long as String A. Both are necessary to create a
decorative bottle. Find the total length of string needed for 17 identical decorative bottles. Express your
answer in meters.

4, A pineappleis 7 times as heavy as an orange. The pineapple also weighs 870 grams more than the
orange.

a. What is the total weight in grams for the pineapple and orange?

b. Express the total weight of the pineapple and orange in kilograms.

COMMON Lesson 15: Solve two-step word problems involving measurement conversions.

CORE Date: 7/29/14 engage ny

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

2.D.37



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

4, Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic E

Mental Strategies for Multi-Digit
Whole Number Division

5.NBT.1, 5.NBT.2, 5.NBT.6

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.

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 Division of Fractions

Topics E through H provide a parallel sequence for division to that offered in Topics A to D for multiplication.
Topic E begins concretely with place value 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)
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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 using Divide by 10 Patterns 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 using Divide by 10 Patterns (7 minutes)

Materials: (S) Divide using Divide by 10 Patterns Sprint

Note: This Sprint prepares students for the Concept Development.

Round to the Nearest Ten (2 minutes)

Note: Rounding to the nearest ten prepares 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 prepares students for Lesson 17’s Concept Development.

Count by threes.

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

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

(Raise hand.) Say 9 tens in standard form.

90.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 rectangular vegetable garden is 200 ft*>. The width is 10 ft. What is 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)

Materials: (S) Personal white board

Problem 1: 420+ 10

T: (Write 420 + 10 horizontally on board.) Let’s use place
value disks to solve this problem. Work with a partner
to show 420 using the disks.

T/S: (Draw 4 hundred disks and 2 ten disks, as shown to the

?

The length of t6he
'& 200 £4° veﬁe:\uADQG, %a.,ro\l\r\
L 1™ 20 Ceert,

200 —10=20

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

The disk representations used here are
a shorthand version of the work done
in Grade 5, Module 1 with place value
charts. Some students may need to
see the division on the chart using
arrows before moving directly to drawn

lower right.) disks.
T: Say 420 in unit form.
S: 4 hundreds 2 tens.
T: Let’s divide. Whatis 1 hundred divided by 10?

S: 10. @
T: If 1 hundred divided by 10 is 1 ten, what is 4 hundreds O
divided by 10? @ w—?'

S: 4tens. °
I'll show that division with my place value disks. You
do the same. (Draw an arrow showing = 10 and 4 tens
disks.) .

S:  (Draw.) 20 >0 ="T

T: Whatis 1 ten divided by 10?

S: 1.

T: If 1ten divided by 10 is 1 one, what is 2 tens divided by 10?

S: 2 o0nes.

T: Show that division with place value disks.

COMMON Lesson 16: Use divide by 10 patterns for multi-digit whole number division.

Date: 7/29/14

engage ny k3

This work is licensed under a

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



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

S v 49

4 v 49

0 »

(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 charts. Show 420 in numerical form on your
chart.

(Write 420 on the place value chart.)

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? kw«:fw\s | f2ns | ones | denths
J o=k o

To the right. g L, -
H 21!l o

How many places to the right?
One place to the right.

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 place value chart.
420+ 10 =42.

Problem 2: 1,600 + 100

T:

-

AN U I 4

(Write 1,600 + 100 horizontally on the board.) Work with a partner to solve. Partner A will use place
value disks to solve, and Partner B will use the place value chart to solve.

(Draw and solve.)
(Point to the board.) Say the division sentence with

the solution. \ l(’OO % \og
1,600 divided by 100 equals 16. = b hundreds = | hundred
Let’s try to solve this problem now using our o

knowledge of place value. Say 1,600 in unit form. How =
many hundreds in 1,6007?

16 hundreds.

(Write 16 hundreds beneath 1,600. Then, point to the original problem.) So we have 16 hundreds
divided by what?

1 hundred.

(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.

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.

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 3: 24,000 + 600
T:

T:

Problem 4: 180,000 + 9,000 120,000 ~ 9 000
. . . o . .
(Write 180,090 : 9,000 honzontally the board.) ng N — 1901000__\_ LO 00 > q
can we rewrite this division problem so the 9,000 is
decomposed with 1,000 as a factor? Turn and share. =18 =9

e e I

“w A4 49 490 A

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 there would be 16 in
each group. =2 | know that it takes 16 copies of 1 hundred to make 16 hundreds, or

16 x 100 = 1,600.

(Write 24,000 + 600 horizontally on the board.) How is this
problem different than the others we’ve solved? Turn and o
talk.

I know 24 divided by 6 equals 4. = We're still dividing with

many zeros, but there are 6 hundreds rather than 1

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 chart, or visualize what

happens when dividing by 100. There are two distinct interpretations
for division. Although the quotients

=24,000-< 1006
:240'::é
=40

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. e g 0 L ks S B sty

L many apples were in each bag?
Say the division sentence that we now have to solve. v app &

. b = Measurement Division: 15 apples
240 divided by 6. were put in bags with 3 apples in
Solve it on your personal white board. each bag. How many bags were

Say the original division equation with the quotient. needed?

24,000 divided by 600 equals 40.

Say the division problem you discussed.
180,000 + 1,000 + 9.
Work with a partner to solve. If you want, you may use a place value chart to help.

=20

Say the original division equation with the quotient.
180,000 + 9,000 = 20.
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Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Use divide by 10 patterns for multi-digit
whole number division.

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.

= Were place value disks helpful when solving the
questions in Problem 1? Why or why not?

=  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’s 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

Lesson 16

Lesson 16 Problem Set

Date

alue disks to show your thinking for (a) and (c). You may draw disks on your personal
Ive the others if necessary.

50 @ G |b. 30+10

=3

& . © ‘
@ @ ‘

c 12000%100 = \zo [d. 450,000+ 100

2?_7 = yzse0 +1

= 4,502

& 700,000 + 1,000 f. 530,000+ 100

= 700+ = 5,200 =)
= 700 = 5, 3oo
2. Divide. The first one is done for you.

. 12,000+ 30 [b. 12,000 300 12,000+ 3,000
=12,000+10+3 = 12,000 T100:3 | =12000% \poo 13
=1,200+3 = o =3 sl
=400 - 4o =\

' 60,000 = 70 e 560,000+ 700 T 560,000+7,000

ESeo, 000 o &7 = 560,000 + loo=7 [+560,000 T Lpoo 2 7

- - L B

= S¢,c00 < 7 _ - S =

[ = 5,600+ 7 e =1

|= ooo =

=3, = Yoo 3o

““““ 1 ke e oy 10 pater PT— n
SgMmoN | B engage™ 2o
()= -t
MON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

E 28,000+ 40 h. 450,000 % 500 i 810,000 49,000

:zq'oao‘.rlo»:—q :qgo,ooo+mo€—5 :816,000 Tlecotq

=2,900+ 4 =4y,500 75 =810 +9

=700 = Qo0 = |0 ‘
|

3. The floor of a rectangular banquet hall has an area of 3,600 m”. The length is 30 m.
2. What is the width of the banquet hall?

A0 m
= £
2 ) A= 200 o2 3,600 g0 The wsdth o
. @ = 3 oo Tlo1q +Rae ba_ﬂ%u.!.* hall

s Yo weters,

=30 9
= 4o
b. A square banquet hall has the same area. What is the length of the room?
bxb= 36 The ]f—ﬂ%‘ﬁ\a‘(‘

60 x bD = F600 +oe ba.n%um* Ymal\\

e GO wmelers

A=
1 300w

¢ Athird rectangular banquet hall has a perimeter of 3,600 m. What is the width if the length is 5 times
the width?

3,600 12 uaits= 3 boo
Lweit = 3 boo T 12
= 3oco0
lengn S e i of 18
bauﬁaau.z‘\ nal) s
200 rnekers.

SQMMON | mhemmm e ongage e

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.
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Exit Ticket (3 minutes)

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

Date: 7/29/14
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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
15 5000,
a. Wha has the correct answer? Explain your thinking.

Hev,00p < Foo Carter was orrect berause as it
=lfoo,oo?%loo %8 showed on Fhe last step, At wusands
=000 % & ivided by & is equal Fp & huadrads,
=500 not & Fhyusands,

-4

What if the problem is 4,000,000 divided by 8,000. What is the quotient?

H, 000,000 = 8000

=4,000,000 % 1,000 % &
=4o00 L8

=500

The. Quotient was Soo.

M6 Use gihese by 10 potserms for multigh whole rumier divien
11333 P

i SOMMON | e engageﬂv 261

13 o o s sz
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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 (43,000 =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 = 44| 25,200 + 600 =

divide using Divide by 10 patterns
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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 =
542,000 + 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 =

divide using Divide by 10 patterns
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Name

Lesson 16 Problem Set

Date

1. Divide. Draw place value 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
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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 the length of the room?

c. Athird rectangular banquet hall has a perimeter of 3,600 m. What is the width if the length is 5 times
the width?

Lesson 16: Use divide by 10 patterns for multi-digit whole number division. n
ggupon engage™

Date: 7/29/14

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

2.E.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 Lesson 16 Problem Set

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?
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Name Date

1. Divide. Show your thinking.
a. 17,000 =100 b. 59,000 + 1,000

c. 12,000 +40 d. 480,000 + 600

Date: 7/29/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Homework

Name Date

1. Divide. Draw place value 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

c MM N Lesson 16: Use divide by 10 patterns for multi-digit whole number division. ny
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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?
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CQMMON | . ooyia engage™

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

2.E.15



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

Lesson 17

Objective: Use basic facts to estimate quotients with two-digit divisors.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= 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, which students
practice during this lesson’s Concept Development.

Repeat the process in 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 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 board

Note: This fluency activity reviews content from Lesson 16.

(Write 700 + 10.) Say the division sentence.

700 +10=70.

(Write 800 + 20.) Write 800 + 20 as a two-step division sentence taking out the ten.

(Write =800+ 10+ 2.)

Below the two-step division sentence, rewrite it in one step after solving the first division problem.

S e I A
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17

S:
T:
S:

(Write=80+2.)
Write the answer below 80 + 2.
(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)

2
852 pounds of grapes were packed equally into 3 boxes = 'BS?ZL‘ 2:31
for shipping. How many pounds of grapes were there in —6 S6%

25
2 boxes? -2y

‘2 There wese 568 o
. . .. T -1 ‘ Pounols

Note: The focus of this Application Problem is division = o agages w hweo bores

with a one-digit divisor. This review encompasses both

the meaning of and skill with division, which help students as they
learn to work with two-digit divisors.

Concept Development (33 minutes)

Materials: (S) Personal white board

Note: The word whole is used throughout the module to
indicate the 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 4. Second, the words dividend and
divisor are easily confused. While the word dividend can

certainly

more meaningful term.

Problem

T:

4 49

w

NOTES ON

MULTIPLE MEANS

OF ENGAGEMENT:
Allow students to continue to use place
value disks or charts to represent the
division by multiples of 10 if this
scaffold is necessary.

Additionally, students may need to
continue to record the division
sentences in two steps similar to the
fluency activity above. For example,

. Problem 1’s estimate could be written
1: 402 +19 as 400+ 20 =400 + 10 + 2 = 40 + 2 = 20.

(Write 402 + 19 on the board.) What’s the whole in

this problem?

402.

What's the divisor?

19.

Let’s round the divisor first. What is 19 rounded to the nearest
ten?

20.

Let’s record our estimation. (Under the original problem, write = + 20 on the board.) We need
to round our whole, 402, to a number that can easily be divided by 20. Turn and share your ideas

be included as well, students may find whole to be a

Date: 8/4/14
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P I

S:

with your partner. (Allow time for students to share.)
How can we round 4027

Lesson 17

| 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

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:
Having students write the multiplesin a

vertical or horizontal list as they count
can provide helpful support.

49 =TI
20 < To
= XY

o ©°

T: (Write 149 + 71 on the board.) Take out your personal
white board. To estimate the quotient, what do we do
first?
S:  Round the divisor.
T: Do it now.
S:  (Roundto 70.)
T: (Write=___ +70o0nthe 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. (Write the multiples as students
count out loud.)
S: 70,140, 210, 280.
T: Our whole is between which of these?
S: 140 and 210.
T: We are rounding to the nearest multiple of 70. 149 is
closest to which multiple of 70?
S:  140.
T: (Fillin =140 + 70.) 140 divided by 70 is the same as 14 divided by what? Say the division sentence.
S: 14+7=2.
T: How do you know?
S: 140+ 70=140+ 10+ 7. - Dividing by 70 is the same as dividing by 10 and then dividing by 7.
- If | put parentheses like this (140 + 10) + 7, it’s easy to see the two expressions are equal.
T: So, what’s 140 + 70?
S: 2.
T: (Record=14+7=2.) Good. Our estimated quotient is 2.
Eg#EMON Il.)eaiset:n 17: ;J/S:/I;ZSIC facts to estimate quotients with two-digit divisors.
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Problem 3: 427 + 58

T: (Write 427 + 58 on the board.) Work with a partner to round the divisor and the whole. Then,
estimate the quotient.

Share with your partner how you know.

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 607?
S: 7.
Yes. The estimated quotient is 7.

T: What’s the estimated divisor?

S: 60.

T: 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 60?

S:  480.

T: 1s427 closer to 420 or 4807

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:

S:

Problem 4: 293 + 42

T:  (Write 293 + 42 on the board.) Round the divisor.
S: 40.

T: (Write= + 40 on the 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.

| see you went past 293. Our total is between which two
multiples of 40?

280 and 320.

Visualize a number line. Which multiple is closer to 2937

280.

Finish the division problem on your board. Compare your work with a neighbor.

Tell me how to estimate the quotient.
280+40=28+4=7.

W dd9n 49
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Problem 5: 751 +93

T: (Write 751 + 93 on the board.) Work independently to round
the divisor and the whole. Then, estimate the quotient. e

75193

~T20%90 ‘j
=12%q

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 40 44

Problem Set (10 minutes)

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

Student Debrief (10 minutES) NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Problem Set =0
nme __Jomice Date
Lesson objective: Use baSiC facts to estimate quotients 1. Estimate the quotient for the following problems. Round the divisor first.
W|th tWO'd|g|t dIVISOFS a. 609+21 5 b. 913:29 c. 826:37
600420 -_q00 . 3o .%o . Yo
The Student Debrief is intended to invite reflection and -_30 .20
active processing of the total lesson experience. g s 7
. i . i =140 :. 70 =240 :_O =:H8O . O
Invite students to review their solutions for the Problem - " Yy .2

Set. They should check work by comparing answers with a

partner before going over answers as a class. Look for . 40 . %0 | -0 100 | MM
misconceptions or misunderstandings that can be g 2 o
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the

@
a
&
@
b
£
2
7
M
3
8
M
3

,_
&
¢
g
%
3
S
:
&
g

. 143:35

lesson. . i -8 -4

You may choose to use any combination of the questions

below to lead the discussion.

=  Look back at the divisors in Problems 1 (1), (m),
. . 5

aﬁd (n). What did you notice about them? How [ SQMVON [ o engaqe™ sen
did the 5 in the ones place affect the way you
rounded?

=  In Problem 1(0), did anyone leave the divisor 11 unrounded? Is it always necessary to round?
(There are several correct estimations including 660 + 10, 660 + 11, or 600 + 10, as shown in the
student work.)

Date: 8/4/14
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= Do we follow our typical rounding rules when
estimating with division? Why not? (We do not
always follow our typical rules of rounding to
certain place value units because we are looking
for easy multiples of our divisor. Sometimes
that means we choose a number that is farther
away from our actual whole than rounding by
place value would produce.)

= 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 sentences.

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.

Date: 8/4/14
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~

A video game store has a budget of $825, and would like to purchase new video games. If each videa
game costs $41, estimate the total number of video games the store can purchase with its budget.
Explain your thinking.

$925 + Fq) e a_p?rox}mnﬁw_,\,j % goo + ¥do.
#8060 %0 is 20, Tha Lideo ciore con
o €Cxd o buy 20 Uideo Qames,

w

. Jackson estimated 637 4 78 as 640 + B0, He reasoned that 64 tens divided by 8 tens should be & tens. Is
Jackson's reasoning correct? If 5o, explain why. If not, explain a correct solution.

37 T 7% .

. B dacksens Teosoning was
4o ~ go incorreet because SH tens
= g Auded, b% B tens g wa
Yo B ores | not B Yens, | fhe
Cotteck colufion 1S B ones
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Name

Lesson 17 Problem Set

Date

1. Estimate the quotient for the following problems. Round the divisor first.

a. 609 +21 b. 913+29 c. 826+37

= 600 + 20 = =

=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
m. 525+ 25 n. 55285 0. 667+11
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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 its 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

1
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Name

Lesson 17 Homework

Date

1. Estimate the quotient for the following problems. The first one is done for you.

a. 821+41 b. 617+23 c. 821+39

= 800 + 40 = =

=20
d. 482+52 e. 531+148 f. 141+73
g. 476+81 h. 645+69 i. 599+099
j- 301+26 k. 729+81 . 636+25
m. 835+ 89 n. 345+72 0. 559+11

Lesson 17: Use basic facts to estimate quotients with two-digit divisors. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 17 Homework

2. Mrs. Johnson spent $611 buying lunch for 78 students. If all the lunches cost the same, 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

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= 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)

Note: Counting by multiples of 10 helps students estimate quotients with two-digit divisors, which students
do during this lesson’s Concept Development.

Repeat the process in Lesson 16 for 6 tens, 8 tens, and 9 tens.

Divide by Multiples of 10, 100, and 1,000 (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews content from Lesson 16 and helps estimate quotients.

Repeat the process in 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 board

Note: This fluency activity reviews content from Lesson 17.

T: (Write 812 + 39.) Say the divisor rounded to the nearest ten.
S:  40.
T: Name the multiple of 40 that’s closest to 812.

MM N Lesson 18: Use basic facts to estimate quotients with two-digit divisors. ny
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800.

On your personal white boards, write a division problem that will estimate the value.
(Write = 800 + 40.)

Below 800 + 40, write the answer.

S:  (Write =20.)

S v 49

Repeat the process for the following possible sequence: 183 +31; 437 +72; 823 + 97; 8,191 + 92.

Application Problem (6 minutes)

P74 + 2% %
¢80~ YYo=
Sandra bought 38 DVD movies for $874. Give an estimate of the cost of each . .
. (80 +10) -4 =
DVD movie. )
2E—NF 22

Note: This Application Problem is a review of Lesson 17, which focused on

estimation of a three-digit whole by a two-digit divisor. In this lesson, Lesson The estimated cost
18, students estimate the division of a four-digit number by a two-digit Of zoch DYD i
divisor. ovouXx 9 0.

Concept Development (32 minutes)

Materials: (S) Personal white board

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?

8,095 ~ 23
%3 00O T 20
= Qoo = 2
= 4oo

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.

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: I see that 8 can easily be divided by 2, 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 round 8,095 to 8,000. Tell me the expression to
estimate the quotient.

S: 8,000 divided by 20.
(Write = 8,000 + 20.) How can we solve 8,000 divided by 20? Turn and discuss with your partner.

S: I 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

Lesson 18: Use basic facts to estimate quotients with two-digit divisors. n
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S:

I A B

2, and the answer is 400.

8,000 divided by 20 is the same as 800 divided by what?
Say the expression.

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:

I A e I

(Write 2,691 + 48 horizontally on the board.) Take out

your personal white board. Let’s first round the divisor NOTES ON

48 to the nearest ten. MULTIPLE MEANS
(Write = +50 on the board.) Let’s round 2,691 so OF REPRESENTATION:

it is easy to divide by 50. Remember! You can think of Unit form is a powerful means of
multiples of 5 to help you! Turn and talk. 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.

| 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. = 26 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. .
: Are these also multiples of 50?

Tell your partner how to estimate the quotient using

T
S: Yes!
3,000 as the rounded whole. ;
S

: Let’s write them in standard form.

3,000 +50=300+5=60. = It's ten times more than
: 2,500 and 3,000.

30+ 5. - | divided 3,000 by 10 and then divided by 5.
What is 3,000 divided by 507?
60.

| heard another rounded whole, 2,500. How would we estimate the quotient using the rounded
whole of 2,5007

2,500 + 50 = 250 + 5 = 50.

We have two estimated quotients, 60 and 50.

Our estimates are different. What does that mean?

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. Since they’re both pretty close,
we could use either one if we only want to estimate our answer.

Date: 8/4/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem 3: 5,484 + 71

T:

LA A

(Write 5,484 + 71 horizontally on the board.) Work
independently to estimate the quotient.

What's the estimated divisor?

70.

What’s the estimated whole that’s also an easy multiple of 70?
5,600.

Say the equation to find the rounded quotient.

5,600 + 70 =560 + 7 = 80.

Problem 4: 9,215 + 95

T: (Write 9,215 + 95 horizontally on the board.) Let’s OF ENGAGEMENT:
estimate. The divisor is 95. Should | round up or round Surlams sheulk e el bev The
down? estimation of the divisors and

S: If we’re rounding to the nearest ten or hundred, we’d dividends affect the quotients. For
round up to 100. But, we’re dividing, and we don’t ef“'fmp'e' if both the dividend and the
always round according to place value when we do GRS df:;"’”' Ithe .
that. 95 is halfway between 90 and 100, so maybe estimated q,uonent will be less than the

. actual quotient. Whether the actual
either 90 or 100 would work. o
quotient is greater than or less than the

T: Verygood. | want you to work with a partner. Partner estimated quotient can be harder to
A will round 95 down to 90, and solve. Partner B will predict when the divisor is rounded up
round 95 up to 100, and solve. When you’re finished, and the dividend is rounded down, or
compare your answer with your partner’s answer. vice versa. How much each number

T: Partner A, how would you find the rounded quotient? (G R MR ro,unded will

also affect whether the estimated

St 9,000+ 90 =900 + 9 = 100. quotient is greater than or less than the

T: Partner B, how would you find the rounded quotient? actual quotient. After a problem is

S: 9000-100=90=1=90 completed, ask students to compare

R ' i ’ o the estimated quotients to the actual

T: Let’s consider another possibility. Let’s not round our quotients and reason about the
divisor at all. Can you find a multiple of 95 that’s close differences.
to our whole? Turn and talk.

S: 9,500 would work! = We could just think about 9,215 as
9,500, and then divide.

T: So, what is 9,500 + 957 .

£ q o000 100

S: 100.

T: Will our actual quotient be greater than or less than 1007?

Explain your thinking. a35-95

S: The actual quotient will be less than 100. For the quotient to be 9,500+ 95
100, our whole would need to be at least 9,500, and the whole z leo
is less than that.

COMMON Lesson 18: Use basic facts to estimate quotients with two-digit divisors. engage ny
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Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: 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 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.

= 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 be used to solve for the exact product?
Explain. (14 apps x $2 — 14¢)

= Talk in groups about how you rounded the divisor
in Problem 5. Why did you choose the unit you
did? Could a quotient sometimes be estimated
without rounding the divisor? How?

Lesson 18:
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Lesson 18 Problem Set

Date

Estimate the quotients for the fallowing problems. The first one is dane for you

a. 5738:21

[b. 2655+28

c

9,155+ 34

=6,000+20 =3 000 +_30 = 9,000 : 3o
=300 =_loo =260
d. 1463153 e 2525268 . z2m+72 |
-1L,500+ Bo -2,4900+ o “2100 + 70 |
=_ 3o =Yoo - 30 |
B 4901:75 h. 8515+81 i. 8515+89
| -Y4goo + Ko - %000 : RO =%loo : 30
=_bo - loo -9
i 3925+68 k. 512481 I 4945493
4200 : 70 =4.,800:_ %0 Y4 500+_%0
Lo -0 -_So
m. 5387+94 [n 6918486 o, 2,806:15
=SMcc+ 90 | -Z200+ 90 =20600+ 15
= bo | -_fo -_20c
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width of the swimming pool.

712 + 32
X oo + 2O
= 20

esson 18 Problem Set

. Aswimming pool requires 672 ft* of floor space. The length of the swimming pool is 32 ft. Estimate the

The estimated woidth oF
e Sm'n-\wuhg peal i3

20 Leet

. Janice bought 28 apps for her phone that, altogether, used 1,348 MB of space.

a. Ifeach app used the same amount of space, about how many MB of memory did each app use?

Show how you estimated.

Eoch app wused about
4o NB of Memory-

b If half of the apps were free and the other half were $1.99 each, about haw much did she spend?

1,248 T 28
’,}_‘l‘1oo+‘30
= Yo
28 T2=14
14 % 1.92

& \4x 2
= 22

Janice qu_,n\ about ¥ 28,

Aquart 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?

2,%11 T 85
&3 o0 T 90
= Ho
5.
A, 215 Ty
A \o,000 T So
= oo
COMMON tern 1
CORE o

You_ would need alboud

Uo nDu.a_r'%& Yo covar
e Loneo

Peggy has saved $9,215. If she is paid $45 an hour, about how many hours did she work?

—P.izgaxj worked albeout

200 houss.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18

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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Name

Lesson 18 Problem Set

Date

1. Estimate the quotients for the following problems. The first one is done for you.

a. 5738%21 b. 2,659+ 28 c. 9,155+ 34
~ 6,000 + 20 S = +
=300 = -

d. 1,463+53 e. 2,525+ 64 f. 2,271+72

g 4,901+75 h. 8515+81 i. 8515+89

j. 3925:68 k. 5124+81 . 4,945+ 93

m. 5,397+ 94 n. 6,918+ 86 0. 2,806+15

COMMON Lesson 18:
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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?
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Lesson 18: Use basic facts to estimate quotients with two-digit divisors. n
ggupon engage™

This work is licensed under a

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

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 quotients for the following problems.

a. 652321 b. 8,491 + 37

c. 3,704 +53 d. 4,819+68

Date: 8/4/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 Homework

Name Date

1. Estimate the quotients for the following problems. The first one is done for you.

a. 8328+41 b. 2,109+ 23 c. 8215+38
~ 8,000 + 40 ~ . - .
=200 = =

d. 3,861+59 e. 2,899+ 66 f. 5576+92

g. 5,086 73 h. 8,432+81 i. 9,032+89

j. 2,759 +48 k. 8,194 +91 l. 4,368+ 63

m. 6,537 + 74 n. 4,998 + 48 0. 6,106+ 25

c MM N Lesson 18: Use basic facts to estimate quotients with two-digit divisors. ny
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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

Date:

COMMON Lesson 18:
CORE’

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

Use basic facts to estimate quotients with two-digit divisors.

8/4/14

engage"’

This work is licensed under a

G ; ibuti ; i ;
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

2.E.37



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

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. Illustrate 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 Division of Fractions

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 to 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)

COMMON Topic F: Partial Quotients and Multi-Digit Whole Number Division n
CORE Date: 7/29/14 engage y
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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

Bl Fluency Practice (12 minutes)

[ Application Problem (7 minutes)
Concept Development (31 minutes)

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

Fluency Practice (12 minutes)

= 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 board

Note: This fluency activity reviews content from Lessons 17 and 18.

Repeat the process from 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, which students
do during this lesson’s Concept Development.

Repeat the process from Lesson 16 for various multiples of 10.
Group Count by Multi-Digit Numbers (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for Lesson 20’s Concept Development.

MM N Lesson 19: Divide two- and three-digit dividends by multiples of 10 with ny
CORE™O €ngage

single-digit quotients and make connections to a written method.
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Lesson 19

I’'m going to call out a number. | want you to write down the multiples of that number. You have

one minute. Ready. 21.
(Write down multiples of 21.)

Stop. Let’s correct your work. (On the board, write down multiples from 21 to 210 as students
check their multiples.) Let’s skip count again by twenty-ones. This time we’ll count out loud. 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.

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 students have not yet divided three-digit dividends by
two-digit divisors, this problem has the basic fact 12 x 3 = 36 embedded
init, and it is similar to problems encountered in Lesson 18’s Concept

Development.

Concept Development (31 minutes)

Materials: (S) Personal white board

Problem 1: 70 + 30

T:
S:
T:

(Write 70 + 30 on the board.) The divisor is...?
30.

We need a multiple of 30 to make the division easy.
How should we estimate the quotient? Turn and share
with your partner.

| see 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.

On your personal white board, show me how to estimate
the quotient.

(Show 60 +30=6+3=2.)
(Write and set up the standard algorithm below 70 + 30 on
the board.) Our estimated quotient is 2, which means that

| should be able to distribute 2 x 30. (Record 2 in the
quotient.) What’s 2 x 30?

LD 3=

(36 x 10D +|y=
(36%11))( \O =
3 x O = 30

The ‘Q&fmu camn
0f seede.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

This is the first lesson where students
are solving division problems using the
standard algorithm. It is imperative at
this point that students know basic
facts and understand what it means to
divide. If students are not ready for
double-digit divisors, then consider
reviewing G3—M1, G3—-M3, and G4-M3.

To330

G R (R

260330 Z
i 66;3 3070 3oxe=60
=7 —:’(760— Go+10=10

single-digit quotients and make connections to a written method.
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A I

A I I 4

60.

Lesson 19

(Record 60 below the 70.) I 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 groups of 30, used up 60, and were left with 10. = We have 10 left over, but we need 20 more in

order to make 1 more group of 30.

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.

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 the 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 problem correctly. Today, we got a
precise answer with a quotient and remainder. In the previous lessons, we

merely estimated the quotient.

Problem 2: 430 + 60

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
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.

‘ 30 | 30 ‘ 10 |

oA

2. groupl
of 2o

engage"’

T:  (Write 430 + 60 on the board.) What’s our whole?

S: 430.

T: 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.)

T: Let’s record this division sentence in the vertical algorithm. You do the same on your 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.

Lesson 19: Divide two- and three-digit dividends by multiples of 10 with
Eg#EMON single-digit quotients and make connections to a written method.
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!

AN I 4

Let’s record the 7 in our quotient. (Record 7.) Why is the
7 recorded above the zero in the vertical algorithm?

7 represents 7 ones, so it must be recorded in the ones
place directly above the ones place in the whole. 2>
420 divided by 60 is just 42 tens divided by 6 tens. The
answer is just 7, not 7 tens.

What’s 7 times 607
420.

(Record 420 below 430.) Was it possible to make 7
groups of 60 from 430? How do you know?

Yes, we distributed 420, and still have some left.
How many are remaining after making the groups?
10.

What does this remainder of 10 mean?

10 is what is left over after making groups from the
whole. We don’t have enough to make another group
of 60. = We need 60 to make 1 group, so we’ll need
50 more in order to make another group of 60.

There are 7 units of 60 in 430 and 10 remaining. Now,
work with a partner and check the answer.

Look at your checking equation. Say the multiplication
sentence starting with 60.

60 x 7 =420.
What does this part represent?

It shows the part of our whole that was put into groups of 60. (Draw a

number bond similar to the one pictured to the right.)

(Write 60 x 7 = 420 on the board.) Say the equation to complete the

original whole.
420 + 10 = 430.

(Write 420 + 10 = 430 on the board below 60 x 7 = 420.) What does this

part of our check represent?

A 420460

Y VR YA -420
=7 10

Lesson 19

430+ b0

G @D &

boxT=420
P30 410230

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Make sure when doing the two-step
check, students are writing the
equations correctly. Students have a
couple of options. They may record
their work in two separate equations.
They must take the product and start a
new equation for the addition. It is not
acceptable to write:

40 x 2 =80+ 12 =92 because

40x 2 292.

Alternatively, they may record their
work with a single, valid equation:

40x2+12=80+12=92

(1)
() (o

T gqroups
ot bO

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.

Problem 3: 572 +90

. . 572x 90
T: (Write 572 + 90 horizontally on the board.) We're
trying to make groups of 90. What multiple of 90 is @
closest to 572 and would make this division easy? 2 ko> ?9,_6.
4% <70 =
Show me how to estimate the quotient. —cya 9? S‘ngoZ Toxé=sko
S: (Show 540+90=54+9=6.) o —=x2  SH0+32=572
=6 32
COMMON Lesson 19: inide t\_/vg— and Fhree—digit dividends by.multiples of 10 with ny
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T: Our estimated quotient is 6. With a partner, find the actual quotient using the standard algorithm,
and check the answer. When you're finished, check your answer with another group.

T: How many nineties are there in 572? (Record the algorithm.)

S: 6.

T: Where is this recorded in the algorithm?

S: Inthe ones place above the ones place in the whole.

T: How many are remaining? &
S: 32.

T: Is this enough to make another ninety? @

S:  No.

T: What are the equations for checking the problem? 6 r;;ys
S:

90 x 6 = 540 and 540 + 32 = 572.

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Name _T‘I_%_ Date
Lesson Objective: Divide two- and three-digit dividends e e e
by multiples of 10 with single-digit quotients and make oy 01230
connections to a written method. o
b. BO=30 Rm
The Student Debrief is intended to invite reflection and 30 _qégz 30 2% Lo

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 50;%’- oiatar
partner before going over answers as a class. Look for 4 m’wr‘i
misconceptions or misunderstandings that can be 305 e xq: 270
addressed in the Debrief. Guide studentsin a ©
conversation to debrief the Problem Set and process the T _see

%ol L3 %0 x 7 G4o
lesson. —en e LYo +2 =~ 43
You may choose to use any combination of the questions ' ""Q"qoﬁé_mg Joxz 4o
below to lead the discussion. 25

snon engage™

= |n Problem 1(d), did anyone notice something
different? Does it always make sense to use the
standard algorithm?

a0

€ 71+50

| R21

bo t 20=>%0

[ e et s

= |n Problem 2, what was Terry’s mistake? If you had to estimate the quotient, what would you have
done? What could he do to correct his quotient without erasing his work so far? (Make sure

Lesson 19: Divide two- and three-digit dividends by multiples of 10 with
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students recognize that Terry’s thinking was accurate, but he stopped making groups too 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?

= 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? 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.

2. Terry says the solution to 299 + 40 is 6 with a remainder of 59. His work is shown below, Explain Terry's
eror in thinking, and then find the correct quatient using the space on the right.

T R\A
40 4 0f[z9 9

9
T -2%0 check:
19 yox7-2%0
Teery vsed b groups of Uo and 280 +197 299
gqet 24O, Budk +here was a remainder of
Sq, which means ke could make one Aore aroup of
Uo. The corfect guotient 15 7 with o wmaindaer of 19.

3. Anumber divided by 80 has a quotient of 7 with 4 as a remainder. Find the number.

7 84
) T B0 X7 = BD

50 t4= H4

o oo

©

The rumber was s64.

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?

2 Km= 2,000 v

'J-z__ oC 2,000 M = |,000 v
\ooe = 200 = 5

Adas swiiched strokes B Hmes

du.r\mfsuk‘kn_ Licek o\l of %he toce.

COMMON : - ny
CORE . engage"”

T = e s
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Name

Date

Lesson 19 Problem Set

1. Divide, and then check. The first problem is done for you.

a.

41 +30

80+30

71+ 50

270+ 30

643 + 80

215+90

COMMON
CORE’

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

Check:
1 R11
3 0 4 1 30x1=30
-3 0 30+11=41
1 1
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Problem Set

2. Terry says the solution to 299 + 40 is 6 with a remainder of 59. His work is shown below. Explain Terry’s
error in thinking, and then find the correct quotient using the space on the right.

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?

single-digit quotients and make connections to a written method.
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Name Date

1. Divide, and then check using multiplication.

a. 73+20

b. 291+30

single-digit quotients and make connections to a written method.
Date: 7/29/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 19 Homework

Name Date

1. Divide, and then check using multiplication. The first one is done for you.

a. 71+20 Check:
3 R11 20x3 =60
2 7 1
0 60+11=71
- 6 0
1 1
b. 90+40
c. 95+60
d. 280+30
e. 437+60
f. 346+80

single-digit quotients and make connections to a written method.
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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 reams of paper was delivered. Each of the 30 classrooms received an equal share of
the paper. Any extra reams of paper were stored. After the paper was distributed to the classrooms,
how many reams of paper were stored?

4. How many groups of sixty are in two hundred forty-four?

Lesson 19: Divide two- and three-digit dividends by multiples of 10 with n
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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

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= 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) Personal white board

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

Note: This fluency exercise reviews Lesson 17 content.

Repeat the process from Lesson 18 for the following possible sequence:
607 + 19, 123 + 24, 891 + 96, and 5,482 + 62.

MM N Lesson 20: Divide two- and three-digit dividends by two-digit divisors with ny
CORE™O €ngage
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Divide by Multiples of Ten with Remainders (5 minutes)

Materials: (S) Personal white board

Note: This exercise reviews Lesson 19 content.

T: (Write 73 +50.) On your personal white 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? NOTES ON
MULTIPLE MEANS
2Um=_ cwmn OF ACTION AND
s BLUIPP ( oy EXPRESSION:
2.4 x 100 cm = Students have a choice of strategies
il (2 x \°> X= they can use to solve this Application
= Problem. They can think of 2.4 as 24
s - X110 =
1o — 1z Cax 7) _ tenths. 24 tenths divided by 12 is 2
(a4 x lo) & \K X107 tenths. They can also compensate.

|uo Students can multiply the whole, 2.4,
2. %X 10= 20D S — Lriende wi\\ by 10. After they divide 24 by 12,
cg/_\_ 4o ew ol students will need to divide the
“ ob on - quotient by 10. Both of these
methods were explored in Module 1.

(a4 +12) xlo =

Note: This Application Problem reaches back to concepts
taught in G5-M1.

Concept Development (33 minutes)
72% 21

Materials: (S) Personal white board .!! @D

Problem 1: 72 + 21 z 3 3=63
' | | . 6020 21J72  2I%X3=
T:  (Write 72 + 21 horizontally on the board.) What is our =B ~43 63+9=72

whole? =3
S: 72.
Find a multiple of 20 close to 72 that makes this division
easy. Show me how to estimate the quotient on your
personal white board.
S: (Show60+20=6+2=3)
| see you chose 60. Why not choose 80 and estimate the quotient as 4?
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A 4

“w 4w 49

B AN B e B

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 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 21?
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:

A 4

(Write 94 + 43 horizontally on the board.) Use your personal white boards. Work with a partner.
1. Round the divisor.

2. Find a multiple of the divisor that makes the division easy.

3. Estimate the quotient.

. . P 43

4. Solve using the standard algorithm. @!

Partner A will divide using the standard algorithm, and -

Partner B will check the answer. (Allow time for 2 %03 %o 2 43x2:=86

students to work.) s 45/ 4 g=4qu
=8 -84 g6+8=

Partner A, say the quotient and the remainder for =2 [

94 + 43,

The quotient is 2, and the remainder is 8. 000 s, The estimaled

Quotient of 2 is
Perfect:

What does the quotient, 2, represent?
2 groups of 43. = 43 groups with 2 in each one.
What does the remainder of 8 represent?

single-digit quotients and make connections to a written method.
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S:

Lesson 20

After 43 groups were made, 8 were left over. = We have 8 for the next group. = 8 that couldn’t be
distributed fairly into 43 groups.

Partner B, say your number sentences for checking the problem.
43 x 2 =86, and 86 + 8 =94,

Again, let’s look at our estimated quotient and our actual quotient. Did our estimated quotient turn
out to be the actual quotient?

Yes.

Problem 3: 84 + 23

T: (Write 84 + 23 horizontally on the board.) We need a multiple of 20 that will make this division easy.
Show me how to estimate the quotient.

S: 80+20=8+2=4.

T: What are other ways of estimating this problem? bt 523

S: 90+30=9+3=3. >100+25=4,

~GaL 2 -

T: These are all good ideas. Let’s use our first possibility. A 80520 239 23J 3 23%3=61
(Write 80 + 20 = 4 on the board.) Let’s now solve this -92 = -£4 63+i5=Ry -
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 For Problem 3, some students may
partner. easily see that 4 will be an
N timate. E th

S:  Our estimation sentence was correct. 84 +23 becomes :;I:j;t':;z :olv::E:r:;g;blerilszy
80+ 20 =4. = We rounded our divisor down from 23 e e By P Ty
to 20. When we multiply 23 times 4, the product is 92. could also round the whole, and keep
The product of 20 times 4 is 80. The extra part came the divisor unchanged while they
from 4 x 3. = | know. We made the divisor smaller. estimate. This will cultivate their

e real divisor was bigger, so that means we are goin number sense, and challenge them
Th | divi bigg that going
to make fewer units. = Yeah! If the divisor was just appropriately. Students could also be
two more, 25, we would have rounded to 30, and then asked, “What is the largest the whole
90 divided by 30 is obviously 3. could be and still have a quotient of
. . . . 37

T: So, if 4 ones is too big to be the quotient, what should
we do?

S:  Let'stry3.

How much is 3 x 23?
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“w 4«2 A

LA I B I 4

LA I O B 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 horizontally 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:

e dJe dJv dv 4w o

(Write 57 + 29 horizontally on the board.) Use your personal white 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.

Can | use the quotient of 2? Discuss with your neighbor.
No.

57429
Why not? How much is 2 units of 29? .z-m ‘
58. 58 is greater than our whole of 57. i iy s 2 @

!
29[57 ::»29}57' 29x%1=29

i -5 =29 9429257
=2 28

So, what’s the actual quotient?
1.
Give me the quotient and remainder for 57 + 29.

The quotient is 1 with a remainder of 28. oo° [ Quotient of 2 15

What are the sentences for checking the o0 b‘B' Try L.

problem?
29 x1=29and 29 +28 =57.
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T: 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 +34isalso 1R 28. 2 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 should 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 students in a conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions R R SR e 2 |
below to lead the discussion.
. . Name FCU\ Date
*  What pattern did you notice between Problems 2. Cote, Thon s e, o e,
? a. 65#17 b. 49+21
1(C) and 1(f) 3 RH Check: 2 /7 check:

. Pld your initial estimates work for every example s 20T 2 +t+%
in Problem (1)? Why or why not? What -4z Hz H
happened in 1(d)? 7

= In Problem 2, what would you tell Linda in order - L aen
to help her solve the problem? What lesson does s Chedk: 2 g Ok
Linda need to learn? What is another way that 3978 X3§ 328k ﬂ3§ ég
Linda could have estimated that would have _759 ETH 'ﬁ_;‘ K Tgh
eliminated the issue she encountered in the
standard algorithm?

= Explain your thought process as you set up and n L

3 R2 Check: '3 Chfc.k:

began to solve Problems 3 and 4. What was 26 TS

] _ . Y ez '
challenging or unique about them? (Generating a =15 e =7 - 48 HH

.. . . o
division problem with the same quotient and z 68
remainder appears on the End-of-Module
Assessment. Make time to debrief the students’ oo | - o - n
o W R L ame «  engage" =

thinking about Problem 4 thoroughly.) JE - e
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NYS COMMON CORE MATHEMATICS CURRICULUM

= 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.

Lesson 20

TS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Problem Set |

2. When dividing 82 by 43, Linda estimated the quotient to be 2. Examine Lindas wark 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 | R39
40(8 0 43|82 43|8 2
- 86 ~43
G 39

Linda's esfimation of 80+ 4o=2 wasine. But when she diided,

che realized that 43 %2 =84, She can't foke away & Fom 82, T

Should be L group of 43, “The Quotiert is 4. with a remainder of 39.
3. Anumber divided by 43 has a quotient of 3 with 28 a5 a remainder. Find the number. Show your work.

B 3 R28 33 129
3J7 > %3 4op The numbes wag 157,

129 157
4. Write another division problem that has a uunlienéofi anda remamée};ﬁoféa. 3 R28
52 15} hechs er K
)7 > %3 + 28 - ﬁgsZ
156 184 28

184 dwided by 52 is equal 40 3 with & cemainder 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 bax. How much maney did she receive?

7 \ W\‘r}: #15
B)?T Tunits = TX 45 She feceved #105
= =405 '

o]

Rl

Date:

red engage Y oen

18 o S el commeneneing P
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Name Date

1. Divide. Then, check with multiplication. The first one is done for you.
a. 65+17 b. 49+21

R 14 Check:

17 x3=51

1
(9]

[ERN
~N
(e}

= W

[N
o

51+14=65

c. 78+39 d. 84+32

e. 77+25 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
408 0 43 |8 2 43 |8 2
- 86
??

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

single-digit quotients and make connections to a written method.
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Name Date

1. Divide. Then, check with multiplication. The first one is done for you.

a. 72+31 b. 89+21
2 R 10 Check:
31172 31x2=62
- 62 -
10 62 +10=72
c. 94+33 d. 67+19
e. 79+25 f. 83221
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 20 Homework

2. A 91 square foot bathroom has a length of 13 feet. What is the width of the bathroom?

3. While preparing for a morning conference, Principal Corsetti is laying out 8 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?

single-digit quotients and make connections to a written method.
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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

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= 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) Personal white board

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

Repeat the process from Lesson 19 for 31 and 16.

Divide by Two-Digit Numbers (7 minutes)

Materials: (S) Personal white board

Notes: This fluency activity reviews Lesson 20 content.

T: (Write 61 + 17.) On your personal white boards, show me how to estimate the quotient.
S: (Write 60 +20=3.)
T: Solve the equation. (o 230 = 2 11]6l

S:  (Solve and check as exemplified to the right.) S ‘
e 3x\1alo =6

Repeat the process using the following possible sequence:
48 +21,99 + 32, and 74 + 37.

MM N Lesson 21: Divide two- and three-digit dividends by two-digit divisors with ny
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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 were
there altogether?

Note: Although yesterday’s lesson focused only on
two-digit totals, the friendly divisor of 15 makes this
problem manageable for students. Students who have

Lesson 21

Qa

’ 7
ls_J’[gss There are T ployers on each tegm.

(@]
S s

6ty 60

There were. 40

boys atogether.

difficulty answering Part (a) may need extra support during the

Concept Development.

Concept Development (33 minutes)

Materials: (S) Personal white board

Problem 1: 256 + 47

T: (Write 256 + 47 horizontally on the board.) How can
we estimate the quotient? Discuss with a partner.

256< 41

A 250%50 B7%X5=23S
=25 %5 415;_? 235+2)=254
=5 2]

Yes. The estimated
Quotest of 5 is
perfect.

NOTES ON
TRUE EQUATIONS:

Be careful to record work correctly.
When estimating a quotient:
Correct:

= 250+50=25+5=5

. 256 +47 =250 + 50

Incorrect:

L 256 +47 =250 +50=25+5=5
L 256 +47=250+50=25+5=5

When checking a quotient and
remainder:

Correct:
= 47x5+21=256
Incorrect:

=  47x5=235+21=256

S:  (Discuss.) We need a multiple of 50 that is close to 256. 250 +50=25+5=5.

Let’s use the estimate to help us solve in the standard 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 5 in the ones place above 256.) What is 5 x 47? You may solve it on your personal white
board if you like.

S: 235, @
T.

(Record 235 below 256.) How many are remaining? @ @
S: 21. S groups
& 41
Lesson 21: Divide two- and three-digit dividends by two-digit divisors with
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S:

LA A

(Record 21 in the algorithm.) Do we have enough for another group of 477?
No.

So what does the 21 represent? Whisper to your neighbor.

This is what is left of our whole after we made all the groups of 47 we could.
How did our estimate help us solve?

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.

This time our estimate did not need to be adjusted. Why do you think that is the case?

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. = Yes, 54 would go over! 54 times 5 is 270, which is over 256.

Work with a partner to check the quotient.
One part is 5 complete groups of 47. The other part is the 21. What’s the whole?
256.

Problem 2: 236 + 39

T:

- 49

-

(Write 236 + 39 horizontally on the board.) Think on your own. How will you estimate? (Give
students time to think.) Tell me how you'll estimate.

236<39

Gl (oD @

< é =23
a2 2405 H#0 37/2?6_ 39%6 i
— 234

234+42=236

240 + 40 =6.
What basic fact helped you to estimate?

24 -6 =4.
On your 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. f

Let’s go over the answer. Analyze why our estimate was perfect.

39 is really close to our estimated divisor, 40. = The total was less than the Q) i
rounded whole but by just a little bit. It was close! = 39 is one less than 40, o 34
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!

Lesson 21: Divide two- and three-digit dividends by two-digit divisors with n
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4 v A

What is 236 divided by 39?

The quotient is 6 with a remainder of 2.
Check it. How muchis39 x 6 +2?

236.

Problem 3: 369 + 46

T:

Je dJe dJwv d4d

(Write 369 + 46 horizontally on the board.) How will
you estimate the quotient?
NOTES ON

350+50=7. 2> 400+40=10. > 360+40=9. MULTIPLE MEANS

These are all reasonable estimates. Let’s use OF REPRESENTATION:
350+50=(350+10)+5=35+5=7. (Write the

R Please note that there are multiple
estimate below the problem.)

ways of recording the general method

(Write the problem in a vertical algorithm, and record for division. Alternate ways of

7 in the ones column in the quotient.) How much is correcting underestimated quotients
46 x 7? You may solve on your board. are included here. While the standard
322. method for recording the algorithm is

considered the goal in A Story of
Units, some students may find these
remaining? alternative recording methods more

47. (Record —322 and 47 in the algorithm.) accessible.

What do you notice about the remainder of 47 ones?
Turn and discuss with your partner.

Subtract this from our whole. How many ones are

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 made 7 groups of
46, but we can make 8. - Since 47 is bigger than 46, it means that the quotient of 7 is not big
enough. We could try to use the quotient of 8.

We have 47 remaining. We agree that’s enough to make another group of 46. We can record this

several ways. (Write on board.) 8 \
=  Erase, start over, and use 8 as our quotient. =
| %)—3_5% wWyseq e x3t3cd
= Subtract one more group of 46, cross out the 7 =322 -322 368 +1= 369
at the top, and write in an 8. R 97
*  Subtract one more group of 46 and record a 1 N _'_3%
|

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. @ o

How many forty-sixes are in 3697?
. . " Egroups
8 units of 46 with 1 one remaining. 'TR

Check it. Remember that we have 8 units of 46. Solve 8 x 46 + 1? (Write the expression on the
board.)

single-digit quotients and make connections to a written method.
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S:

369.

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.

Our actual divisor was a lot smaller than the estimate. If the divisor is smaller, you can make more
groups. = 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?
Sometimes when we estimate a quotient, we need to be prepared to adjust it, if necessary.

Problem 4: 712 +94

T:

-

“ 4«9 A

(Write 712 + 94 horizontally on the board.) Use your personal white board. Talk with your partner,
and estimate the quotient.

712 9%

2A720<90 4 7 _

712 > T2 QX 7= 658
=72 <9 - 752 -658 4S8 +54=T12
=8

700 + 100 or just 7. = 720 + 90, which is the same as 72 + 9 = 8.

Both are reasonable estimates. Let’s use the estimate that divides 720 by 90. That gives us an
estimated quotient of 8. (Record this estimate on the board.) Talk with your partner about this
estimate. What do you notice?

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?
7.

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 board.
When you're finished, check it with a neighbor.

What'’s the answer for 712 divided by 94? s
The quotient is 7 with a reminder of 54 ones.
Tell me the equations that you’d use to check your answer. @ @
94 x 7 =658 and 658 + 54 = 712. 1?"4“”
o

single-digit quotients and make connections to a written method.
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Problem Set (10 minutes)

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

Student Debrief (10 minutes)

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

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

= What similarity did you notice between Problems
1(c) and 1(d)? Since the quotient was 8 with
remainder 7 for both problems, does that mean
the two division expressions are equal to each
other? Discuss the meaning of the quotient and
remainder for both problems.

= |n Problem 1, did your estimates need adjusting
at times? When? What did you do in order to
continue dividing?

= 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.
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1. Divide. Then(he(k:ijngmulilul\(almn The first one is dane for you
a 258547
S Check:
alzes 47x5-235
2 3 235+ 23 =258
2 R
Cuew G7JTRE ek g7 Bk
134 F2 t 1
R s - 134 148
€ 591:73 R7 Oheack: 73 sg]_f_
73}_2_
I I
- 58% TI9]
4. 759594
7 Check.: QH- 52
WSy I
“—75,2?1 782 759
e 653:74 e Ré1 check: Tg- +E;;fz
*
45212 542 53
f 257436 RS Check: 252
36)257 * 3‘% + 5
—Z5Z- 252 257
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-

e Y pencils.
b. I Louis decides instead to take an equal share of the pencils along with his classmates, will his teacher
receive more pencils or fewer penclls? Show your thinking
1Ris I5-u=l1 £ Louwis “akes an
e} 19 equal shage, \is
k| U S
15 Feocher will e
W\ waete Panda\s .
COMMON ny
CORE engage’
——

Generate and solve at least one more division problem with the same guetient and remainder as the one
below. Explain your thought process.

_s -3 ]
sg[a 7 s o7
a6 -3¢
11 T
In ordec de have Il as o rewmoinder, i+ means
Aot the Adivisor has 4o be wiere o 11, | pickg& 2.

12X 8296, and R + 1L = IO7.
Assume that Mrs. Glang’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?

L

132 +133= 266 ) 26C Mes. Griang needs
266+ 4= 19 ::;"—{’—- 13 gallons of qas
TR +o make the
=) rewnd rip.

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 Louls’ teacher receive?

5 R4
157 19 Lows’ teacher will teceive
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=  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. That is, Mrs. Giang only
needs 19 gallons of gas. Solving the problem this way, however, results in a division problem with a
two-digit quotient. Although finding a 2-digit quotient is taught in Lesson 22, many students will be
capable of the mathematics involved.

= |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.

single-digit quotients and make connections to a written method.
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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
5 R23 Check:
47 |2
> 8 47x5=235
- 235

23 235+ 23 =258
b. 148 + 67
c. 591+73
d. 759+94
e. 653+74
f. 257+36
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MM N Lesson 21: Divide two- and three-digit dividends by two-digit divisors with ny
coRE"® engage™  zsx
Date: 8/4/14

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



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 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.

—

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. 192 +38

single-digit quotients and make connections to a written method.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

Name Date

1. Divide. Then, check using multiplication. The first one is done for you.

a. 129=:21 Check:

6 R3

21129 21x6=126
- 126

3 126 + 3 =129
b. 158 +37
c. 261+49
d. 574+82
e. 464 +58

single-digit quotients and make connections to a written method.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 21 Homework

f. 640+79

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 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 n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

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

Bl 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 board

Note: This fluency activity prepares students for Lesson 24’s Concept Development.

T: (Write 6 hundreds + 2 =.) Say the division sentence in unit form.
S: 6 hundreds + 2 = 3 hundreds.

Repeat the process with 6 tens + 2, 6 ones + 2, and 6 tenths + 2.

T: On your personal white 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) Personal white board

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

Repeat the process from Lesson 19 for 17 and 32.

Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting in
COMMON two- and three-digit quotients, reasoning about the decomposition of en a e ny
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Divide by Two-Digit Numbers (5 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Lesson 21 content.

Lesson 22

Repeat the process from Lesson 21 for the following possible sequence: 208 + 37,128 + 57, and 664 + 83.

Application Problem (6 minutes)

Zenin’s baby sister weighed 132 ounces at birth. How much
did his sister weigh in pounds and ounces?

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 board

Problem 1: 590 + 17
T: (Write 590 + 17 in the algorithm 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.

S: 60tens+20=3tens

Record 3 tens and find the remainder in the tens place.
3 tens times 17 is?

S: 51tens.
(Record 51 tens below 59 tens.) Remind me why

we record here. (Point to the algorithm.) estinate LQD) éheck
S:  We record the 5 in the hundreds place, and the 1 otens + 20= 3ten NG ‘?0 34 578
is in the tens place because we know 51 tens is 80 enes X 20 = 4 ones s *L1T7 taz2
the same as 510. %o 238 59
.. -4 +3 40
L How many tens are remaining? 8 “<7g
S:  8tens. 12
Can we divide 8 tens by 17?
Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting in
COMMON two- and three-digit quotients, reasoning about the decomposition of en a e n
CORE' successive remainders in each place value. g g
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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.”
When dividing, they also change each
larger unit that cannot be divided for
smaller units. “I'll change 8 remaining
tens for 80 ones.”
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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 the whole.)

Now, we have 80 ones divided by 17. Tell me how to At this point in the module on division,

divide 80 by 177 some students will be ready for
80 ones + 20 =4 ones. independent practice, while others will
clearly need more scaffolding and

Record 4 ones in the quotient. What is 17 x 4 ones?
support. Teachers can allow some

68 ones. students to work independently while
What is 80 — 68? How many ones remain? working with some students in a small
12 group.

Could we make another group of 17?
No!

What is our quotient?

34, remainder 12.

What is 34 units of 17 plus 12 ones?
590.

Problem 2: 887 + 27

T: (Write 887 + 27 in the algorithm on the board.) Let’s divide together. Can we divide 8 hundreds by
27? (Point to the first digit of the dividend.)

S:  No, we have to change the 8 hundreds to 80 tens. 80 tens and 8 tens is 88 tens. = We have to
regroup to have 88 tens.

T: (Point to the first two digits of the dividend.) How ) i
would you estimate 88 tens divided by 27. Show (‘-\Si@ ésolm‘;n. @@
me on your personal white board. 90 s +30 = 34 22 2

S: 90tens+30=3 tens. 60 wesL30 = Zones zv}_‘gﬁ_ x31 %Y
Record 3 tens in the quotient, and find the ——-%:!- . 6225 ;" 297
product of 3 tens and 27. =54 xqm

S: 8ltens. 23

T: How many tens are remaining?

S: 7 tens.

T: Can we divide 7 tens by 27 or must we regroup? Explain.

S:  We need to regroup the 7 tens to 70 ones and combine them with the 7 ones in the whole to make
77 ones.

T: Now, we have 77 ones divided by 27. Show me how you’ll estimate.

S: 60ones+30=2ones.

T: Record 2 ones in the quotient. What is 2 x 277?

S: 54 ones.

COMMON T w0 and three.digt quatents, ressoning sbout the decomposition f en ny
CORE' successive remainders in each place value. ga-ge

Date: 7/29/14

This work is licensed under a

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

2.F.39



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22

4 49 49 4 v A

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:

S 4w A

v

w40 490 49

(Write 839 + 41 in the algorithm on the board.) Solve this problem with a partner. As you finish
each step, share your thinking with your partner.

(Work.)
Okay. Let’s share your work. How did you first , —_
estimate to begin dividing? @ @ﬁ‘i‘)
80 tens +40 =2 tens. 0o + 240 = 2 dens 20
0 - )+ [
2 tens times 41 equals...? 1% ones =< 40 = O oneg %I_ggg X20 820
82 tens oo ij‘qﬂ
: 19 +R20 " @39
How many tens remain? :l—g &20
1ten.

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 41?
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.

Problem Set (10 minutes)

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

Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting in
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Student Debrief (10 minutes)

Lesson 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.

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.

COMMON
CORE’

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

In Problem 1, was it ever necessary to adjust your
quotients 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
qguotient, and recorded the remainder? Was
anyone tempted to say the answer was 4 with a
remainder of 147

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 137

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?

Lesson 22:

Date: 7/29/14

Lesson 22

Name Ckaf}es Date______
1. Divide, then check using multiplication. The first one is done for you.
2. 580+17 -
3 4R 34 x17=578
1 7[5 8 0
51 578+2 =580
70
6 8
2
b. 730432 2 R26 32 Tol
32/730 r22 4+ 24
2
“4H 2 =5,

d. 553423

I COMMON | =
CORE
o

LT —

o Ry 600
f. 614:15
15 66 1 XH-_O + 14
e 58 e
I + OO
I
2. Halle solved 664 + 48 below, and got a quotient of 13 remainder 40. How could she use her work below
10 solve 659 + 48 without redoing the work? Explain your thinking.
1 3
4 8({6 6 4
B8

-4

am
IS

Since the whole of 659 is S less Hvan ‘Hw_an inal whele of §64. Tt mams
-I-ha'-f“emﬁené o;d resginder of 4o, it sho Ee 38, The quotient of
459 Siwded by 4 ic 13 er\&fEmC\ndEf 3€.

27 students are learning to make balloon animals. There are 172 ballocns to be shared equally among
the students,
a. How many balloons are left over after sharing them equally?

6
21172
b
1o
10 ballows cuere leff over affer haring Hhem equally.
b, if each student needs 7 balloons, how many more balloons are needed? Explain how you know.
2_‘]‘ 129
-T2
] § 9 7

17 mote. hallogns were needed in order for each shident o have 7 balloons.
27 groups of 7 is equal B 189, They alreaa;r hawe 172, 189-172= 17,

22

: (‘OMMON o e
IE: &8 . engage™ s

033t o st correre sy
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Exit Ticket (3 minutes)

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

Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting in
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22 Problem Set

Name Date

1. Divide. Then, check using multiplication. The first one is done for you.

a. 580+17
34 R2 Check:
171580 34 x17 =578
- 51 X =
70 578 +2 =580
68 Tes
2
b. 730+32
c. 940+28
d. 553+23
e. 704 +46
Lesson 22: Divide three- and four-digit dividends by two-digit divisors resulting in
COMMON two- and three-digit quotients, reasoning about the decomposition of en a e ny 2.F.43
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22 Problem Set

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.

13
486 6 4
- 48
184
-144

40

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 in
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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 in
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Date

Name

1. Divide. Then, check using multiplication. The first one is done for you.

a. 487+21 2 3 R4 Check:
2114 87
- 42 21 x23 =483
6 7
- 63 483 +4 =487
4
b. 485+15
c. 700+21
d. 399+31
e. 820+42
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 22 Homework

f. 908 +56

2. When dividing 878 by 31, a student finds a quotient of 28 with a remainder of 11. Check the student’s
work, and use the check to find the error in the 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.
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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)

B Student Debrief (10 minutes)
Total Time (60 minutes)
Fluency Practice (12 minutes) NOTES ON
MULTIPLE MEANS
= Divide Decimals 5.NBT.7 (3 minutes) OF ENGAGEMENT:
= Rename Tenths and Hundredths 5.NBT.2 (4 minutes) Today’s lesson makes the transition
= Divide by Two-Digit Numbers 5.NBT.6 (5 minutes) W ETEEL M E el

digit dividends. It will be important to
assess yesterday’s Exit Ticket to
determine if students are ready for
this new complexity. It is not
important that students master the
skill yet. If the majority of the
students are not yet showing an
understanding of division concepts,

Divide Decimals (3 minutes)

Materials: (S) Personal white board
Note: This fluency activity prepares students for the Concept
Development in Lesson 24.

Repeat the process from Lesson 22 for the following possible the use of estimation, or displaying
sequence: 6tens + 3, 6 tenths + 3, 6 hundredths = 3, sound number sense, then consider
9 thousands + 3, 9 hundreds + 3, 9 hundredths + 3, and CEGEN GRTE CR O EIECL

9 tenths + 3.

Rename Tenths and Hundredths (4 minutes)
Materials: (S) Personal white board

Note: This exercise prepares students for estimating decimal quotients in Lesson 25.

T: I'll say a number, and you state it as you would write it. 1 tenth.
S: Zero point one.
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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 board

Note: This exercise reviews Lesson 22 content.

Repeat the process from Lesson 21 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 7 > Iq. (16X2)+(1x2)
of the?room is 14 feet long. What is the perimeter of the WE| 224 £ & E_‘ =32 +28
rooms e _

Note: This Application Problem builds on the previous

i X . . . . 0
day’s lesson involving three-digit totals divided by two-digit
divisors. It also provides a review of area and is a two-step T]q@, Peﬁmd‘ff of the foom 1S 60 ,Cag-f*
problem.

Concept Development (33 minutes)

Materials: (S) Personal white board

Problem 1: 6,247 + 29

T: (Write 6,247 + 29 in the algorithm on the board.) Can we divide 6 thousands by 297?
Not without changing them to 60 hundreds.

Okay, then, work with 62 hundreds, which we can divide into 29 groups or groups of 29.
Divide 62 hundreds by 29. Show me how to estimate 62 hundreds divided by 29.

60 hundreds + 30 = 2 hundreds.

Record 2 in the hundreds place of the quotient.

s B e 4

What is 2 hundreds x 29? Solve on your personal white board.
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vy e

2.\% 6,238

x 29 K

1435 b,2 47
+ 43060
" 6235

While estimating, it is fair to assume
that not all students in every class will
agree to round the dividend and
divisor in the same way. For example,
in Problem 1, some students may
want to estimate 6,300 + 30 = 210,
while others may see

6,000 + 25 = 240, and the majority will
probably want to estimate 6,000 + 30.
The intent here is not to rob students
of their number sense, or pigeonhole
them into estimating one way, but
rather to cultivate their sense of how
numbers relate to one another and be
able to defend why they rounded how
they did. In the end, however, in
order to complete the problem as a
group, the teacher must decide which
approximation to use for the example
being done on the board.

6 tens 3o = | hen 2% %, 247
150 oned <30 = 5 enel uy
ol I
187
- M6
‘%
S: (Solve.) 58 hundreds.
Pay attention to place value as you carefully record
this.
T: (Record in the 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.
Now, we must divide 44 tens by 29. Show me how you
estimate 44 + 29.
S: 30tens+30=1ten.
T: Whatis1ten x29?
S:  29tens.
T: 44tens—29tensis..?
S:  15tens.
T: Can we divide again or must we decompose? Explain.
S:  We need to decompose 15 tens into 150 ones, plus the
7 ones in our whole, to make 157 ones. = We can’t
divide again, because the remainder is less than the
divisor.
T: Now, we have 157 ones divided by 29. Show me how
you estimate 157 + 29.
S: 150+30=5.
T: Whatis5 x29?
S: 145,
T: How many are remaining?
S: 12.
T: What does that mean? Turn and talk.
S:  When we divide 6,247 into twenty-nines we can make exactly 215 units of 29, with 12 left over. =
Or you could think of it as sharing 6,247 into 29 groups. There is 215 in each group with 12 left over.
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4 v A

Let’s check. Solve 215 x 29. (Wait for students to solve.)
6,235.

6,235+ 12?

6,247.

Problem 2: 4,289 + 52

T: (Write 4,289 + 52 in the algorithm on the board.) Let’s all complete this problem together. I'll work
on the board. You work on your personal white boards.
S: (Work.)
T: First, can we divide 4 thousands by 527
S:  No, we have to decompose. @
T: Yes. How many hundreds do we have? 2 8z Hae4
Hootens < 5= §tens 51T~F§? ®s2 T 23
S: 42 hundreds. 1 Y1k 164 4289
T: Can we divide 42 hundreds by 52? 1000nes ~ S0 = Z ones i 'I‘D-: uq.;l_—z:—
S:  No. We have to decompose again. 25
T: Okay. 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 the 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.
T: 129 ones— 104 ones gives a remainder of...?
S: 25o0nes.
T: Are we finished, or do we continue to decompose and divide? Explain.
S:  We are finished. 25 is our remainder, and we don’t need to continue to decompose to the tenths
place.
T: Did you check your answer? Was it correct?
S: Yes.
COMMON B two- and three-diit quotients, reasoning abot the decompositon ny
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Problem 3: 6,649 + 63
T: (Write 6,649 + 63 in the algorithm on the board.) Solve this problem with a partner. As you finish
each step, share your thinking with your partner.

S:  (Work while the teacher circulates and
assists where necessary.)

T: OKAY. Let’s share your work. How did you @ﬁg_) @

first estimate to begin dividing?

. o
S: 60 hundreds + 60 = 1 hundred. éomefiﬁﬁo: [ hundeed 637, bMq .X‘_‘"E"_.
300 anes &0 = 5 ones -63 315
T: 1 hundred times 63 equals...? 34 +b300
S: 63 hundreds. -_'5%; kb1
T: How many hundreds remain? :L::I.
S: 3 hundreds.
T: What did you do next?
S:  Regrouped the 3 hundreds, and made 30 tens. Then combined the 30 tens with the 4 tens in the
whole to make 34 tens.
T: Can we divide 34 tens by 63?
S:  No. We have to decompose.
T: Yes. Record 0 in the tens place of the quotient. Now, we decompose; what’s 340 ones plus 9 ones?
S: 349 ones.
T: How did you estimate 349 divided by 63?
S: 300+60=5.
T: What's5x63?
S:  315.
T: What's the remainder?
S: 34
T: Did you check the answer? Was it correct?
S: Yes.
Problem 4: 3,164 + 45
T: (Write 3,164 + 45 in the algorithm on the board.) Solve this problem independently. Do all three
steps independently: estimate, solve, and check. After you finish each step, check your answer with
a partner before moving on.
Follow the questioning sequence from above. Allow students to discuss the recording of 0 ones thoroughly.
Problem Set (10 minutes)
Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For
some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students should solve these problems using the
RDW approach used for Application Problems.
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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 studentsin a
conversation to debrief the Problem Set and process the
lesson.

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

=  What pattern did you notice between Problems
1(d) 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
Problem 1(d) equal to 70 units in 1(f)? (The
quotient in 1(d) means 70 groups of 45, with 14
remaining. > The quotient in 1(f) means 70
groups of 63, with 14 remaining.)

=  When dividing, did your estimate need to be
adjusted at times? When? What did you do in
order to continue dividing?

=  Compare your quotients in Problem 1. What did
you notice in Problems 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
guotient?

Lesson 23

Name Am BL« Date

1. Divide. Then check using multiplication.
a 4,859+23 b, 4368:52

84 ?Y

Z]l

22V49. 859 211 Yy 953 52)14,36% X 52
' =41

[
-de x23% __tb g 168
zde 20
25 33 1259 -zog 200
»-qu 220 T2 H3et
_21 ags3
©
¢ 7202434 o 36454
213 213 o 270 2,150
347,242 x 34 Usy3, T ¥4+ 1y
- T 252 -3215 250 3164
Yy +6390 T 9 o )
‘?;1 9,242 - o 35&
-\OoZ ‘4 2150

(=1

e 9152429 f. 4424363

215 q )25 7 Jo 4,410
29)8,52 ¥ 29 ! enabzy  XeZ o+ 14
-8

4
2E35  FTer Wil Ao AN
Yd + L300 01’]5 'y #4200
A3 1200 200
9135 - o 4410
162 ) el
-4 5 V4
1
SONMoN engage
[ ) ™ -

N

. 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?

?
i
GBIl -k | [EBE f2)
box: T 2 3 -+ T ¥
41

box: | 2 3
? -252
° YR
. 376
MeRiley collected $374. ’
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?
1,092
e ———
A 42
7 [ ]
Vus’a: Vae: | 2 3 - 130
2 130
z.él—_Ll’ e % :z Sﬁoj!w;rﬁ would be
= 260 Needeo e fill 130 vases.
52 +5200 vas
==z S kéo
4. The elephant’s water tank holds 2,560 gallons of water. After two weeks, the zookeeper measures and
finds that the tank has 1,944 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?
2,560 2,560
Fal — 1,94k
Tank, 616 The full ok wail
P 19 last 58 days. There
¢t WEAIB&- WEhs will{:be a little
T T -56 -220 water
M) % s left.
day: Tz 2 - % -s -352
o 8
' o oo and o b by s vt “y
SS:E-M" | Chvucesie vemaindes o e v engage 2£56
Date: 9314

= 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.
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Exit Ticket (3 minutes)

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

COMMON
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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 has 1,944 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
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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
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Homework

2. A political gathering in South America was attended by 7,910 people. Each of South America’s 14
countries was equally represented. How many representatives attended from each country?

3. A candy company packages caramel into containers that hold 32 fluid ounces. In the last batch, 1,848
fluid ounces of caramel were made. How many containers were needed for this batch?
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4 Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic G

Partial Quotients and Multi-Digit
Decimal Division

5.NBT.2, 5.NBT.7
Focus Standard: 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.
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 Division of Fractions

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.
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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)

COMMON Topic G: Partial Quotients and Multi-Digit Decimal Division n
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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

Bl Fluency Practice (12 minutes)

I Application Problem (7 minutes)
Concept Development (31 minutes)

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

Fluency Practice (12 minutes)

= 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 board

Note: This fluency activity prepares students for estimating decimal quotients in Lesson 25.

Repeat the process from 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 board

Note: This fluency activity prepares students for the Concept Development in today’s lesson.

Repeat the process from Lesson 22 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
COMMON placement of the decimal point and making connections to a written n ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 24

Divide by Two-Digit Numbers (5 minutes)
Materials: (S) Personal white board

Note: This exercise reviews Lesson 23 content.

Repeat the process from Lesson 21 using the following possible sequence: 5,349 + 21, 6,816 + 32, and
4,378 + 51.

Application Problem (7 minutes) S ——

| . iled h inine di in th MULTIPLE MEANS
A long-time runner compiled her training distances in the OF ENGAGEMENT:

following chart. Fill in the missing values.
It may be challenging for some

students to articulate their ideas

Runner’s Log )
without a moment to prepare. One

Total Number | Number | Miles Run strategy that can help struggling
of of Each students is to ask them to restate what
Miles Run Days Day they hear the teacher or another
420 12 student say. For example, the teacher
might say, “When I've finished
14.5 > explaining this problem, I'm going to
38.0 10 ask you to restate my explanation in
17 16.5 your own words.”

Note: This Application Problem serves as a quick review of

multi-digit multiplication and division with double-digit divisors. Total # o f Miles
Students must determine which operation is needed, and the Miles 'Days Rw
review of whole number division can serve as an anticipatory set
for today’s continuation into decimal divisors. H20 1=
4.5 5
2q tenths 2.0 o]
O sriaits ||©, o e = P
-l 1155 17 “0'5
45 te~ths (14 ) e50
'_“3___ 2,305 Teaths

‘@ 38 ~ o= 3,3’

Concept Development (31 minutes)

Materials: (S) Millions to thousandths place value chart (Lesson 1 Template), personal white board
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Lesson 24

Problems 1-3
54+ 10 shlo= sk
5.4+ 10 Do ®
4 OO 0
0.54 + 10 O0kns @
T:  (Write 54 + 10 horizontally on the board.) Let’s solve this problem %@ @
using place value disks. Draw 5 tens disks and 4 ones disks on your
m personal white board.
Student and teacher draw 5 tens disks and 4 ones disks as shown to the Sk 0= 05y
|__right. O@
T: Say this in unit form. D@y _—_l_o_>@
S:  5tens 4 ones. @ @)
T: Whatis 1 ten divided by 10? @
S: 1lone.
T: If 1ten divided by 10is 1 one, what is 5 tens divided by 10?
S: 5 ones. O.54 < 1p = 0.054
T: Il show that division with my place value disks. You do the same. (6.6 @@@
(Draw an arrow showing + 10 and 5 ones disks.) o @ N oL
T: Whatis 1 one divided by 10? 06 —125 E‘;"Bg—;
S: 1tenth. :D@ @EJ@.'WT-
T: If 1 one divided by 10 is 1 tenth, what is 4 ones divided by 10? @JIJ' _
S: 4 tenths.
T: Show that division with place value disks.
T: (Point to the original problem.) Read the equation with the solution.
S: 54+10=5.4.
T: (Write 5.4 + 10 on the board.) Compare this problem to 54 divided by 10. Turn and talk.
S: The whole is less than the first one, but we are still dividing
by 10. - 5.4is 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 st S i
5.4 +10. S 23 5.4 5 .54 S5 .05
T: Imagine what this number would look like on a
place value chart. When we divide, what will
happen to the digits and why?
S:  They will move to the right one place value because
they are being divided into smaller units.
T: What pattern do you notice in the placement of the
decimal? Turn and talk.
S:  (Share.)
COMMON O acement of the decimal pont and making comnections 1o witten ny
CORE engage
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NYS COMMON CORE MATHEMATICS CURRICULUM

Follow a similar sequence for this problem and the others in this
Problem Set. Use Module 1 knowledge of the place value chart
to support division with the disks. Please refer to the graphics
for examples of student work.

Lesson 24

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Many students may benefit if teachers

Problems 4-8 think aloud as they solve a problem.
54 - 90 This strategy is often referred to as self
talk, wherein a teacher doesn’t ask any
5.4+90 questions as the problem is solved.
0.54 ~ 90 Instead, the teacher talks through each
step, verbalizing why each decision is
54 + 900 made, as if talking out loud to his or
5.4 = 900 herself.
This strategy is beneficial for students
T:  (Write 54 + 90 horizontally on the board.) How is this who do not have enough background
problem different than the others we’ve solved? Turn knowledge or vocabulary to answer
and talk. questions.
S: Iknow 54 divided by 9 equals 6. = We’re still dividing

COMMON
CORE’

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

L A A I A B A B A

with tens, but there are 9 tens rather than 1 ten.

Our divisor this time is 90. Can you decompose 90 with
10 as a factor?

Yes, 10 x 9 = 90.

I'll rewrite the problem to reflect our thinking. (Write

54 +90=54+10+9.) Turn and tell your neighbor the quotient of 54
divided by 10. If necessary, you may use your place value disks, chart,
or visualize what happens when dividing by 10.

What is 54 divided by 10?

5.4.

Are we finished?

No, we still need to divide by 9.

Say the division equation we now have to solve.
Five and four tenths divided by 9.

Read this equation naming 5.4 as tenths.

54 tenths divided by 9.

Solve it on your personal white boards.

Say the original division equation with the quotient.
54 divided by 90 equals 6 tenths.

When we factored our divisor as 10 x 9, we first divided by 10. Then,
we divided by 9. Would our quotient be affected if we divided by 9
and then by 10? Why or why not? Turn and talk.

00 /=84 (003 @
r% =0.054 %9

Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the

method.
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Lesson 24

S:  No. It wouldn’t matter because we are still dividing by 90 either way. = 9 x 10 and 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

change. > (54 +10) + 9 = (54 + 9) + 10.

Repeat this sequence with the other problems in the set. Please refer to the graphics for student work.

Problem Set (10 minutes)

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

some classes, it may be appropriate to modify the assignment by specifying which problems they work on

first. Some problems do not specify a method for solving. Students should solve these problems using the

RDW approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Divide decimal dividends by multiples
of 10, reasoning about the placement of the decimal point
and making 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 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.

Name

1. Divide. Show the di

M +

a 12+6=0.2

24:4 .
e 147:7-__ 2.1 ~
g 034:2-= 17
i oasiea___ 0D

I»;

345+3= 1.15

Lemson 24

COMMON
CORE

the right hand column in two steps. The first two have been dons

Lesson 24 Problem Set

Date

b. 12+60=(12+6)+10=02+10=002

d2asa0s_2.H T loTH=
0.2 4=
.06

147 T lo+7 =
1LH7+7 =
o. 2l

f.147:70=

L+ 10F2=
0.34 2 =
o-17
joas:o0=_0 4SS & /O F =
0.045+9 =
©.005
I 3as5+300=_3Y. 5 + /o0 3=
0,345+ 3=
o. 1S

h. 3.4+:20=

“ engage™

2.6.9

= |n 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 quotients.

= Discuss Problems 1(g) and 1(h). Ask, “The divisors and wholes are different in these problems, yet

the quotients are the same. How is this possible?”

= Challenge students to generate another pair of problems similar to Problems 1(g) and 1(h).

Lesson 24:

method.
7/29/14
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Exit Ticket (3 minutes)

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

Lesson 24

9,132.8 y r‘—gl-!gZ.g =121.86 _71_,3.33.2.0
71 ) == “m
ek v z 3 3 = .i"l;—
¥ About 122 pounds of fod = “-;f%'f.
bear: isfed 4o one Polar bear =% 22
) forone week. = 120
4. The total weight of 30 bags of flour and 4 bags of sugar is 42.6 kg. If €ach bag of sugar weighs 0.75 kg, -
what is the weight of each bag of flour? o8 6 1.32
56 % - 3.0 3/39.60
7 vee oaslox]ors: 300 39:6 =20
bag o fhurt 2 3 “ee £ =G0
. . 60
b by Flur i 132 Wogons. K
— - o
cgmmon | e engage™ cw

Use place value reasoning and the first quotient to compute the secand quotient. Explain your thinking.
8 465:5=93 Instead of Sgroups, there are 5o groups.
wseso-_ 093 Thats 1o Himes more groups, so there must
be lotimes less in each group.

~

s

. 051:3=017

There are Io 4imes as many groups, so there
osie30=_0.01T

rrustbe 10 Himes less in each group,

n

masween  Thete are lo fimes fewergroups, So there has
wac7- M2 dobe lotimes more in each group.

o mecw-om There are lo times feuler groups, so eath group
verss 3H  must have 10Fimes more.

. Twenty polar bears ive at the 00, In four weeks, they eat 9,732.8 pounds of faod ahtogether. Assuming
each bear is fed the same amount of faod, haw much food is used to feed one bear for a week? Round
answer to th st d. = 2].
Your answer 10 the nearest poun 2,433.2  2u33.2%2 1

w

ate: Pt
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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. 14.7+70=
g. 034:2= h. 3.4+20=
i. 045=+9= j. 0.45+90=
k. 3.45+3= I. 34.5+300
Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the
COMMON placement of the decimal point and making connections to a written en a e ny
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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 thinking.
a. 465+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

136+4-=

3. Twenty 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 every other division sentence in two steps. The first two have been done for you.

a. 1.8+6=0.3 b. 1.8+60=(1.8+6)+10=0.3+10=0.03
c. 24=+8= d 24+80=
e. 146+2= f. 146+20=
g. 0.8+4= h. 80400 =
i. 056+7= j. 0.56+70=
k. 9.45:9= . 9.45+900 =
Lesson 24: Divide decimal dividends by multiples of 10, reasoning about the
COMMON placement of the decimal point and making connections to a written n ny 2.G.12
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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=0.05

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

Bl Fluency Practice (12 minutes)

[ Application Problem (7 minutes)
Concept Development (31 minutes)

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

Fluency Practice (12 minutes)

= 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 board
Note: This fluency activity prepares students for estimating decimal quotients during the Concept
Development.

Repeat the process from Lesson 23 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 board

Note: This fluency activity reviews 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?

MM N Lesson 25: Use basic facts to approximate decimal quotients with two-digit ny
CORE™O €ngage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25

S:  One.

T: (Project 380 on a place value chart. To the side, write 380 + 10.) On your personal white board,
write the division sentence and answer.

S:  (Write 380+ 10=38.)
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: (T) Millions to thousandths place value chart (Lesson 1 Template) (S) Personal white board

Note: This fluency activity reviews Lesson 24 content.

T: (Write 1.2 + 4 =.) Solve the division expression saying 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 personal white board,
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 flloo\—&’o lunrt =40.4¢0 XO'?ZO

field trip. What was the cost of 12 tokens? =#12.003(3%X10) 12 ypits= #040X 12 —go
_ o _ =(#12,00%3)* 0 =48, + %400

Note: This Application Problem is based on Lesson 24, = #5,00- : 480

where students divided decimals by 10 and multiples ="r00~lo

of 10. This also asks students to multiply decimals to =40.40 The cast of 12-okens uns #4.%0.

find the answer, which is a review of the first half of

Module 2.

Concept Development (31 minutes)

Materials: (S) Personal white board

Problem 1
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 horizontally on the board.) l

Lesson 25: Use basic facts to approximate decimal quotients with two-digit
Eg#EMON divisors, reasoning about the placement of the decimal point. engage ny 2.G.15
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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
problem, write= __ +20 on the board.) We need to
round our whole, 39.1, to a number that can easily be NOTES ON
divided by 20. Turn and share your ideas with your MULTIPLE MEANS
partner. OF ACTION AND
EXPRESSION:

What could we round 39.1 to?

S:  lcanround 39.1 to 40. = | can use mental math to
divide 4 tens by 2 tens.

Allow students to express the rounded
whole number dividends in unit form
because these representations may

T: (Fill in the blank to get = 40 + 20.) Show me how to help students see the division of a
find the estimated quotient of 39.1 + 17. smaller number by a larger number
S: 40+20=4-+2=2. more easily. For example, students

. _ who struggle seeing 4 as a number that
50,39.1+17=2. can be divided by 20 may have more
T: (Write 3.91 + 17 on the board.) Think about the size of success if it is written as 40 tenths.

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. Because 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 3.91?

S: 4.

(Write4+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. = 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.

divisors, reasoning about the placement of the decimal point.
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Problem 2
63.6+73
6.36 +73

MP.1 T:

T:

63.6 pounds of rice were put into 73 bags. About
how many pounds of rice were in each bag? (Write
the problem horizontally on board.) 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?

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.

Let’s estimate this quotient and test that thinking.
Turn and talk.

Lesson 25

We can estimate the divisor as 70. | can see a 63 in the whole, and that is a multiple of 7. > | will
round 73 to 70, and think of a close multiple of 7. 63 is close to 63.6.

What is the estimation expression in standard form?
63 +70. 2 63.0+70.

Show your division in two steps on your personal white

board.

63+10=6.3and6.3+7=09. > 63+7=9and
9+10=0.9.

Repeat this sequence with 6.36 + 73. Have students reason

about how large the quotient would be and how it relates to the

first quotient.

Problem 3
11.72 + 42

T:

e d4 9 49

(Write 11.72 + 42 horizontally on the board.) Read the
division expression in word form.

11 and 72 hundredths divided by 42.
Estimate the divisor. Turn and talk.
42 is close to 40.

In this le

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

sson, students will be using

easily identifiable multiples to find an
estimated quotient. Remind students

about th

e relationship between

multiplication and division (the inverse
property), so they can think of the
following division sentence as a

multiplication equation:

1,200:40=___>40x___ =1200.

Whisper to your partner a multiple of 4 that is close to 11.72. Then, find the estimated quotient.

Show how to find the estimated quotient.
1200 hundredths + 40. - 12 +40. - 12.00 + 40.

(Write the problem horizontally on board.) 11.72 + 42 = 12 + 40. What’s your estimate?

divisors, reasoning about the placement of the decimal point.
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NYS COMMON CORE MATHEMATICS CURRICULUM

S: 30 hundredths. = 0.30. - 3 tenths. 2 0.3.
Explain how you found your answer.

Lesson 25

S:  (Record student thinking on board.) | divided 1,200 by 10 to get 120. Then, | divided 120 by 4 and

got 30.

T: When you are working on your Problem Set, | want you to remember to estimate using easily

identifiable multiples.

LT <4

2R 1100 hundredbhe = 40
12.0 hundredthe 1y
30 hundredth¢

= 0.,%

A

Loy
= 0.3

i1

3 *lo
0.%

u o\

=120 tenths = o <4
= 1, tenthy &

= 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
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Use basic facts to approximate decimal
guotients with two-digit divisors, reasoning about the
placement of the decimal point.

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.

COMMON Lesson 25:
CORE’

Date: 7/29/14

2014 Common Core, Inc. Some rights reserved. commoncore.org
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Lesson 25

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.

Before students begin the Problem Set, have
them predict and sort the tasks in Problem 1 into
those with quotients more than 1 and quotients
less than 1. Have them justify their thinking as
they sort.

Have students compare estimates for Problems
1(c) and 1(e) and defend their choices.

Could your answer to Problem 1(c) help you find
the answer to Problem 1(d) without having to
make another estimate? (Although the divisors
round to the same number, another estimate is
needed.)

How is Problem 4 like Problem 1(e)? (Divisors
can be left and dividends estimated for both.)
Are there other problems where this method of
estimating the quotient makes sense?

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 25:
CORE Date: 7/29/14
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3. Lstimate how rany miles 7= bikes in one day.

3% T30 = 390+ 10143 -39 73 /3
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b, If Tdware contin ses his routine of biking to 3honl, about 13w days ahtegether will it take him 1o
reach 3 otal distance of 500 miles?
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356013 o 390 39
tre bag costs about #3590
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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. 7.15+31=

d. 85.2+31=

e. 27.97+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=

divisors, reasoning about the placement of the decimal point.
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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 many 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 one bag of popcorn cost?

b. Does he have enough money for another bag? Use your estimate to explain your answer.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 25 Exit Ticket

Name Date

1. Estimate the quotients.

a. 164+22=

b. 123.8+62=

c. 6.15+31=

divisors, reasoning about the placement of the decimal point.
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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. 7.19+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=

divisors, reasoning about the placement of the decimal point.
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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. The bag of
toy animals cost $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?

divisors, reasoning about the placement of the decimal point.
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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

Bl 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 board

Note: This fluency activity prepares students for estimating
decimal quotients during the Concept Development.

Repeat the process from Lesson 23 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 board

Note: This fluency activity reviews Lesson 24 content.

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.

Fluencies, such as Rename Tenths and
Hundredths, support the smooth
movement between unit form and
standard form.

Repeat the process from 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.

Lesson 26: Divide decimal dividends by two-digit divisors, estimating quotients,
COMMON reasoning about the placement of the decimal point, and making
CORE connections to a written method.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26

Estimate the Quotient (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 25 content.

S:

N A B A I A

(Write 15.4 + 32 =.) Say the division expression 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 personal white board, 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)

Materials: (S) Personal white board

Problems 1-2
904 + 32
456 + 16

Note: In preparation for this set, teachers should have the
algorithm for both problems completed beforehand, but

solved only to the point of the solution being 28 with a 1 2.
remainder of 8 ones. 5__2;8_
T: (Write 1: 904 + 32 and 2: 456 + 16 horizontally 32 qO"l 16)156
on the board.) Partner A should work on - 64 -3
B e —— —-—-—
Problem 1, and Partner B should work on Z.(o““ 136
Problem 2. Estimate, solve, and check, but share - 2506 -\12 g
your work with your partner after each step. ——
(Allow time for students to solve.) 8 o4
T: Say the quotient and remainder for Problem 1.
S: 28 remainder 8.
T: (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.
T: (Write an equal sign next to Problem 2, and record the quotient with remainder.) What do you
notice about these quotients and remainders?
Lesson 26: Divide decimal dividends by two-digit divisors, estimating quotients,
COMMON reasoning about the placement of the decimal point, and making en a e ny
CORE' connections to a written method. g g
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Lesson 26

S: They are the same. = The quotients are the same, and the remainders are the same.

T: Because the quotients and remainders are the same, o
e s e I C- o >
true equation? Turn and talk. 2025

S: If the answer is the same, the expression must be Gotens>3p=34ens 32) 904.00
equal, too. = Yes, the answer is the same like -64
2+2=4and3+1=4,502+2=3+1. > I'mnot 240 ones* 30= B anes 264
really sure. Since the divisor is different, I'm -284
wondering if the remainder means something 60 Henths~30= 24enthe &n
different. -84

T: (Show students the completed algorithms.) Let’s go 150 hundHhs '730:51;‘4&&%—]63—
back to Problem 1. We stopped dividing when we had -l60
8 ones. Can we decompose 8 ones into a smaller unit O
that would allow us to continue to divide?

S: 8 onesis equal to 80 tenths! ~~

T: Thisis true. Isthere a digit in the tenths place of 904? @’) @u—@
(Point to the empty area next to the ones place.) 28 >

S: No, there are no tenths. Modens < 20=24ens Ié)i;-_gg%—

T: True, but | can name 904 as 9,040 tenths. Let’s put a =32
decimal point next to the 4 ones and a zero in the 1%0 6nes + 20 = Tones fggé
tenths place. (Place the decimal and zero in the _
dividenF::l.) Carg you see the 9,040 tenths now? 904&%%20:44&1#15 _ ggo

S: Yes. 16

T: Did | change the value of 904? —1¢

S:  No. o

T: (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?

S: It's enough. We can divide.

T: Tell me how you estimate 80 tenths + 32.

S: 60 tenths + 30 = 2 tenths. > 80 tenths + 40.

T: Watch where we record 2 tenths in the quotient. Why was it necessary to include the decimal in the
guotient?

S:  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.

T: Whatis 2 tenths times 327

S: 64 tenths.

T: 80 tenths — 64 tenths equals...?

S: 16 tenths.

T: Can we make another group of 32 or must we decompose?

S:  We need to decompose 16 tenths into 160 hundredths.

COMMON | " i bt the pacement of the deciml pont, and making ny
CORE connections to a written method. enga-ge
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What digit is in the hundredths place of 904?
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Lesson 26

MULTIPLE MEANS
OF REPRESENTATION:

estimates in their quotient. In the

recording one more group above the
first estimate. The goal is developing
the strategic thinking to make the
successive approximations in the

Please see Lesson 21 for alternate
methods of recording the extra group.

There is no digit there. NOTES ON
(Write 0 in the hundredths place.) Does this zero
change the amount in our whole?

S: No. Allow students to use their own
Now, we can divide 160 hundredths by 32. Tell me
how you’ll estimate 160 hundredths + 32. given example, the initial under-

S: 150 hundredths + 30 = 5 hundredths. estimate of 4 hundredths meant
- 160 + 40 = 4 hundredths.

T: Good estimates. | estimated using 150 + 30, so I'm
going to record a 5 in the hundredths place.
What is 5 hundredths times 32? division process and the steps

T: How many hundredths remain?

S:  Zero hundredths.

T: So, what is the quotient?

S:  28.25.

T: Let’s use the same process to divide in Problem 2. Similar to Problem 1, we stopped dividing with 8
ones remaining. What can we do to continue to divide?

S:  We can decompose the remaining 8 ones into 80 tenths just like before.

T: Yes! We record a zero in the tenths place of the whole. What is 80 tenths divided by 16? Tell how
you'll estimate.

S: 80tenths+ 20 =4 tenths. = 16 is close to the midpoint, so it could be 5.

T: I'llrecord a 4 in the tenths place of the quotient. What is 4 tenths x 16?

S: 64 tenths.

T: 80 tenths — 64 tenths equals...?

S: 16 tenths.

T: Can we make another group of 16, or must we decompose to make smaller units?

S:  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?

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.
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T: Talk to your neighbor about what you notice about the quotients of Problems 1 and 2 now.

S:  They aren’t equal. 28.5is 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 echimates @

T: (Write 834.6 + 26.) I'll work on the board. You work on 32|
your personal white board. Can we divide 8 hundreds Qoens+30=31ens ZW
by 26 without regrouping? ~7¢

S:  No, we have to decompose 8 hundreds as tens. 60 ones 30 = 2 ones gl}

T: How many tens do we have? 26fenths 26 = | Henth _%Z"

S: 83tens. -26

T: Tell how you’ll estimate 83 tens + 26. o0

S: 90tens + 30 =3 tens.

T: (Record 3 in the tens place of the quotient.) What is 3 tens x 267?

S: 78 tens.

T: (Record 78 tens in the algorithm.) How many tens remain?

S: 5tens. 33 .\

T: (Record the difference in the algorithm.) Divide or decompose into smaller X 26
units? 1926

S:  Decompose 5 tens into 50 ones. _ﬁ_&_“_zﬁ_

T: Plusthe 4 ones in the whole, is how many ones? @ 8316

S: 54 o0nes.

T: (Record this in the algorithm.) Tell 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.

T: (Record in the algorithm.) How many ones remain?

S: 2 o0nes.

T: (Record in the difference in the algorithm.) Can we divide again, or must we decompose?

S:  We need to decompose 2 ones to 20 tenths.

T: Plus the 6 tenths in our whole makes how many tenths?

S: 26 tenths.

T: (Record this in the algorithm.) What is 26 tenths + 26?

S:  One tenth.
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T: How will I show 1 tenth in the quotient? Turn and talk.

S: Put a decimal point next to the 2 in the ones place. Then, put the 1 in the tenths place.

T: (Record this in the quotient.) Yes! What is 1 tenth x 26?

S: 26 tenths.

T: (Record this in the algorithm.) How many tenths remain?

S:  Zero tenths.

T: (Record in the algorithm.) What is our quotient?

S: 32.1.

T: How many tenths is that?

S: 321 tenths.

T:  Work with a partner to check with multiplication.

T: What is 321 tenths times 26?

S: 834.6.

Problem 4 .%
48.36 + 39 1.2

T:  (Write 48.36 + 39 on the board.) Before dividing, let’s 4O ones < Ho=lone 3948 36
reason about what our quotient might be. Show me how =31
you’ll estimate 48.36 + 39. fotenths ~ 40 = 2-frth _,(i;gz’

S: 40o0nes+40=1one. 160 hundadths < %0 = Hhudeedths 158
Is 1 a reasonable estimate? It looks like our whole has four —“—'“IS%
digits. How could the quotient be only 1? Turn and talk.

S:  Yes, it’s reasonable. There is only 1 group of 39 in 48. = Yes, because it’s
basically 48 + 39. That will be like 1 group of 39, and a little bit more. But, it’s @
not enough for 2 groups of 39.

T: Work with a partner to solve. As you finish each step of the division process, 1.2.‘—}
share your thinking with a partner. Check your final answer with multiplication. v 39
Say the complete division sentence with the quotient. (116
48.36 +39 = 1.24. +3120

Is the actual quotient reasonable considering the estimating you did previously? 483 6

AN I

Yes, our estimated quotient was 1.
T: Did you check your work?

Problem 5 @
0.2

8.61+41

T: (Write 8.61 + 41 on the board.) Before dividing, let’s 0 ferths = U= 24erths %)8.61
reason about what our quotient might be. Will our —£2
guotient be more than 1 or less than 1? How do you U] hundadths = 21 = | huncredth 4|
know? -4

O
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S: Lessthan one. There are only 8 ones, and that is not nearly enough to make a group of 41.
- It should be a lot less than one. We can’t divide 8 by 41 without regrouping. Our first digit will be
tenths, and that’s less than 1.

Because 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.

(Solve while teacher circulates and supports where necessary.)
Say the complete division sentence with the quotient.
8.61+41=0.21.

Check your work with multiplication.

e A

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. It
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. 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.

o e . \
Application Problem (7 minutes) \zrz;(“"j WsTTRe
=i — S
Find the whole number quotient and remainder of the following _8];_ - 270
two expressions: q q
201 +12 729 +45

201+ 122 ? 229+ 45

Use >, <, or = to complete this sentence: 16.2
2 Vzeloo ys) 729.6

201+12 729+ 45, and justify your answer using decimal i “us
quotients. = a7
-7 -2760
Note: This Application Problem provides another opportunity 0 o
for students to explore the idea that whole number with —‘—gz—o- __qTo
remainder quotients, with the same digits, are not necessarily 5o, -~ 5 ., fea Ham 729 - Yo

equivalent. Finding decimal quotients is one way to obtain a
more precise comparison.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For
some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students should solve these problems using the
RDW approach used for Application Problems.
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student Debrief (10 minutES) NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set [0
Lesson Objective: Divide decimal dividends by two-digit wmNivian
divisors, estimating quotients, reasoning about the ' :?6;‘;’1::Ziif;n‘;::’:l?&l}l‘:i‘:ﬁ?ﬁ':f;i:‘i?h’:,?"ulii';iﬁm.edgenfmm,.mm
placement of the decimal point, and making connections J"mwmwea-*fiﬁg;g W20 65468
to a written method. 38 TBg No,they ore nctequol.

b. Construct your swn dmb\am wnmlgh divisor that has a quotient of 6 and a remainder
The Student Debrief is intended to invite reflection and TR e a6

?f,?aﬂ)_p Ko 42 nyne

active processing of the total lesson experience. 6T T 2
11+ Shided by 17 is equal Jo 6 with a emainder of 12.

. . . . 2. Divide. Then check your work with multiplication. I3 .
Invite students to review their solutions for the Problem s s o b mfnﬂg% “"":'z,;rg
Set. They should check work by comparing answers with a (474 *;: T Jfe

. ol - tsh 6o
partner before going over answers as a class. Look for A *3l%o K ‘siﬁ
misconceptions or misunderstandings that can be R »'u‘@oi . . S
addressed in the Debrief. Guide studentsin a et ek BRE O

. . il ) 159
conversation to debrief the Problem Set and process the 1z f?il—i E *e3g
—_ o R
lesson. AL T
e 249.6:52
You may choose to use any combination of the questions 2/2406
below to lead the discussion. _h1E
o
= Explain how you could prove whether two Il Equon | ===
division expressions with the same whole number s g e
guotients and remainders are equivalent.
Y5 COMMON CORE MATHEMATICS CURRICULUM Lesson 26 Problem Set 11|
=  Turn to a partner and compare your work and
i i 51 Chedk: .51 check.:
thmklng for Problem 1(b). (Take the necessary o s g pe . s‘y?:%—q i
time here for students to compare approaches. s "5;2', s e
. . . 5
Possibly, give the students the following 59 450 2 +#50
© 3009 o 3009

challenge: Is it possible to create a pair of division
problems whose quotient and whole number
remainder look equal and actually are equal when

w

. The weight of 72 identical marbles is 183.6 grams. What is the weight of each marble? Explain how you
knaw the decimal point of your quatient is placed reasonably.

2.585
7z] ;ﬁ'éo Each marble weighs 2.55 grams. This makes

decimal division is used?) i aense because 183.4 %72 is about 180 60
. N . -360 i P
= Explain how you check to see if your quotient’s _gg which & 3.
. . . 4. Cameron wants to ndasure the length of his classroom using his foot as a length unit. His teacher tells
decimal point is placed reasonably. i th engh of hecsarcom b 25 ters. Cameron stz et th clarcom el o toe an s
that it takes him 92 steps. How long is Cameran's foot in meters?
=  How did the Application Problem connect to 0.25
B PP 2J23.00 N
today’s lesson? _-% Comeron's foet is 0.25m lenﬁ.
[s]
*  How does your knowledge of multiplication facts —Heo

help you find a reasonable estimate? 7 it e 50835t o bt ! ZETE
11 19/50g. :
T;e[j 32 }508‘25 e Fer2
it Ti i T - azs
Exit Ticket (3 minutes) il I i
1qunrts=508.25 . e
lunt=267S  Theblue rope is So.2¢ g5

After the Student Debrief, instruct students to complete Suntter 8028
the Exit Ticket. A review of their work will help you assess I Sguon |
the students’ understanding of the concepts that were PR,
presented in the lesson today and plan more effectively for

future lessons. You may read the questions aloud to the students.

meters )on5 . o

" engage"’ s
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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 b. 62.79+23

c. 1221=+11 d. 6.89+13

e. 249.6+52 f. 24.96+52
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g. 300.9+59 h. 30.09 +59

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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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.
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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. 75.9+22 b. 97.28+19
c. 77.14+38 d. 12.18+29

3. Divide.
a. 97.58+3 b. 55.35+45
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4. Use the equations on the left to solve the problems on the right. Explain how you decided where to place
the decimal in the quotient.

a. 520.3+43 =121 52.03+43=

b. 19.08+36=0.53 190.8 + 36 =

5. You can look up information on the world’s tallest buildings at
http://www.infoplease.com/ipa/A0001338.html.
a. The Aon Centre in Chicago, lllinois, is one of the world’s tallest buildings. Built in 1973, it is 1,136 feet
high and has 80 stories. If each story is of equal height, how tall is each story?

b. Burj al Arab Hotel, another one of the world’s tallest buildings, was finished in 1999. Located in
Dubai, it is 1,053 feet high with 60 stories. If each floor is the same height, how much taller or shorter
is each floor than the height of the floors in the Aon Center?
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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

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= 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 board

Note: This fluency activity reviews Lesson 24 content.

Repeat the process from Lesson 25 using the following possible sequence: 1.2 +6,1.2 +60, 8.4 +4, 8.4 +40,
6+3,6+30,0.32+4,and0.32 + 40.

Unit Conversions (4 minutes)

Materials: (S) Personal white board
Note: This fluency activity reviews unit conversions and prepares students for problem solving in Lessons 28
and 29.

T:  (Write 1 liter = mL.) How many milliliters are in 1 liter?
S: 1,000 milliliters.

Repeat the process for 1 ft = in, 1 kg = g,and11lb= oz.
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T:  (Write 0.732 liters = mL.) On your personal white board, 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
0.04 kg = g.

Divide Decimals by Two-Digit Numbers (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 26 content.

T: (Write 83.03 + 23.) On your personal white board, write a division equation to estimate the
quotient.

S: (Write 80+20=4.)

T: Use the algorithm to solve.

Repeat the process using the following possible sequence: 6.76 +13,12.43 + 11, and 65.94 + 21.

Application Problem (5 minutes) 567 BNy puonies, = 41 o€ dollg
2 b4 - 144 404
+ bl .
Michael has 567 pennies, Jorge has 464 pennies, m‘-[?_—- . :‘;t o1
and Jaime has 661 pennies. If the pennies are L)

shared equally by the 3 boys and 33 of their
classmates, how much money will each classmate
receive? Express your final answer in dollars.

Eoach cdassmoete will yvecewe Hp.47.

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)

Materials: (S) Personal white board

Problem 1 @@ @\r\)
3.5

In a 77-kilometer relay race, each of 22 team members will run . :
an equal distance. How many kilometers will each team BOags 205 Sonks 22_’ ZZ 0
member run? 100 tenths = 20 = 5errths )
-11
77+ 22 1L

T: Write a division expression to solve for the number of Each team member will tun 3.5 Ken during the race.
kilometers run by each team member.

Lesson 27: Divide decimal dividends by two-digit divisors, estimating quotients, n
COMMON reasoning about the placement of the decimal point, and making en a e y
CORE connections to a written method. g g

Date: 7/29/14

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

2.G.39



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

S: (Work.) 77 +22.
(Using the standard algorithm, write 77 + 22 on the board.) Let’s solve together. Tell how you’ll

estimate.
S: 60ones+20=3ones.
(Record each step in the algorithm.) What is 3 ones NOTES ON
times 227 MULTIPLE MEANS
S: 66 ones. OF ACTION AND
T: How many ones remain? EXPRESSION:
S: 11 ones. Students should continue to be
) i . encouraged to interpret remainders
T: Decompose 11 ones into tenths. How many tenths is L e e e
that? Challenge students with the following
S: 110 tenths. questions:
Tell your neighbor how you’ll show the zero tenths in = How many kilometers would need to
the whole. be added to the race for each runner
, . . . . to run a 4-kilometer distance? 4.5
S: I'll write a decimal point and a zero in the tenths place

. kilometers? 5 kilometers?
next to the 7 ones in 77.

. = Change the context of the problem
T: Now, divide 110 tenths by 22. Tell me how you’ll

so that the interpretation of the

estimate. remainder must change.
S: 100 tenths + 20 =5 tenths. = 77 students need to board buses.
T: Whatis 5 tenths x 227? The buses have 22 seats. How
many buses are needed?
S: 110 tenths. v
h oo = 22 students will share 77
T: How many tenths remain: t-shirts. How many students
S:  Zero tenths. could receive more than 1 shirt?
T: What is our quotient?
S: 3.5.
T: So, how many kilometers will each team member run
during the race?
S:  Each team member will run 3 and 5 tenths kilometers.
T: s your answer reasonable? What is 5 tenths kilometer as meters?
S: 500 meters!
T:  What fraction of a kilometer is 500 meters?
S:  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.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 container?

14.7 + 21
T:  Work with a partner to write a division

expression that matches this story problem.
S: (Work.) 14.7 + 21.

(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.

S: 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.

T: Great reasoning. Now, tell me how you will estimate
14.7 + 21 numerically.

Lesson 27

.

0.
Motenths ~20 = THenths 21 ) 147

oy
(0]

OTm| of Serum is in each small Gorhainer.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

What is the quotient?
0.7.

140 tenths + 20 = 7 tenths.
Work with a partner to solve.

Many lessons, including this one,
require students to understand and
use precise vocabulary. Teachers can
help students gain familiarity with new
words by displaying them on posters.
There are several ways to make

4 449

Is our actual quotient reasonable? Does the placement posters more effective:

of the decimal make sense?

S:  Yes, it’s the exact same as the estimated quotient. =
We said we should have less than 1 mL, and we do. 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.

AN I

Zero and 7 tenths milliliters of serum is in each tiny
container.

= Be judicious when deciding how

many posters to display. If there are
too many, students tend to not 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.
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Problem 3

Lesson 27

The surface area of a rectangular piece of construction paper is 140.25 square inches. If the paper’s length is

Ceghes Sl

17 inches, what is the width?
140.25+17

T: What expression would you use to solve this problem?

S:  (Work.) 140.25 + 17.

140 anes ~ 20 = Tones

T: (Using the standard algorithm, write 140.25 + 17 on the

board.) Before dividing, let’s reason about what our
qguotient might be. Tell me how you’ll estimate
140.25+17.

S: 140 ones+20 =7 ones.

Gohundeadths ~ 20 = HhundredHhe

40 Yerths % 20 = 2 Yerths

g8 s

;2
7 JTho 35

-119

21
-7
42
-34
&5

-68

17
=17

(@]

The other Side of the Paper was 8.25 inches lonﬁ.

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 width of the paper was 8 and 25 hundredths inches long.

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Divide decimal dividends by two-digit
divisors, estimating quotients, reasoning about the
placement of the decimal point, and making 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

Lesson 27 Problem Set

Name ,ﬁ‘]o&‘\a_ I Date
1. Divide. Check your work with multiplication.
a 56+16 b. 21+14 c. 24:48
2 o \ (=3 .5
oo _ xle MRS yiy o ue24o Kob
"‘%D Al O e Lo T
_go 12509 =20 +150 °
=) 5.60 RN o)
d. 36+24 e. Bl1:+54 f. 156+15
5 L5 )rl.‘_i 1.5 Lo4 lo%
FRVETA 54 8l.0 x54 15l ..o _X I5
U R M-y “° “s2e
=21 & L =] -15 206
2.0 *303 ATO 475D D?‘LD_‘{&
—120 =5 -21% "qlo - _© 1560
o . = o
—ep
g 5415 h. 1632+52 28:16 ©
0. 36 2L 7_9_.7'_ L. es o.175 ©-N5
575906 XIS 521612 ¢ 5i 1Ll .50 x b
=45 2o =l56 oz e 650
90 1360 »25‘.“550 Ili +1 750
-9o0 " Bto 1oa = - 2w 00
—= -8
2. 30.48 kg of beef was placed into 24 packages of equal weight. What is the weight of one package of
beef? l A “,‘
2‘-\)?%—%' ol
:_%. One P‘l‘:k‘uao‘ weighs
;%ng i.27 KSA
L

COMMON
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Set. They should check work by comparing answers with a
partner before going over answers as a class.
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Lesson 27

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 O S B g Lessan 27 Problem et & ¢

units? (During estimation, it can be easier to

think of a whole number as an equivalent amount : “"’"“%”““mm"":wzg%gmmmdmmmmj :

of smaller units.) ﬁﬁ,,‘,_,;i) i ””l.’:"%i’:;:ﬁ;g_‘”’i‘f"
= Discuss the multi-step problems in the Problem o %

Set. Ask students to explain how they knew their _qu

placement of the decimal point was reasonable, e ;ﬁmw PR

how they knew their quotient was reasonable, St ot e

and how to interpret the decimal portion of the fiﬁ_gg o ‘:;TI;;:;““

quotient. ?}2

o

=  The quotients for Problems 1(d) and (e) are the
same. Divide them again. This time, do not go
beyond the ones place. Compare the whole

number remainders. What do you notice? Are 45 %E;;E”{; é‘zif T aostedhe elub
the division equations equal to each other? Why L = ;,3%_5 f} gld-te makz%a::—
or why not? mm72i i poper wig
= We expressed our remainders today using “’*@‘ 52‘ -
decimals. Does it always make sense to do this? e
Give an example of a situation where a whole I e, T SRR engage™  acs
omacamar e gt S e

number remainder makes more sense? Do you
notice a pattern to these examples?

Exit Ticket (3 minutes)

"

. Acraft club makes 95 kdentia paperweights tosell. They collect 523085 from selling all the
faperweights. If the profi the chub callacts on each paperwaight s two times as much as the cost -0
aake 2ach ane, what fines I cost the club 1o make each paperweight?

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 b. 21+14 c. 24+48
d 36+24 e. 81+54 f. 15.6+15
g. 54+15 h. 16.12+52 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?

Lesson 27: Divide decimal dividends by two-digit divisors, estimating quotients,
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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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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Exit Ticket

Name Date
1. Divide.
a. 28+32 b. 68.25+ 65
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Homework

Name Date

1. Divide. Check your work with multiplication.

a. 7+28 b. 51+25 c. 65+13

d. 132.16+16 e. 561.68 +28 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?
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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 many liters of lemonade would be in 7 pitchers?
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4/ Mathematics Curriculum

GRADE 5 ¢ MODULE 2

Topic H
Measurement Word Problems with
Multi-Digit Division

5.NBT.6, 5.NBT.7

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. 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.

Instructional Days: 2

Coherence -Links from: G4-M3 Multi-Digit Multiplication and Division

-Links to: G6-M2 Arithmetic Operations Including Division of Fractions

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.

A 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)

COMMON Topic H: Measurement Word Problems with Multi-Digit Division n
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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

Bl 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
Note: This Sprint builds automaticity of Lesson 24 content.
Unit Conversions (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews unit conversions and

prepares students for problem solving in this lesson’s Concept
Development.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Some students may still need support
while dividing in the standard
algorithm. Refer to Lessons 21-27 to
help guide students through the
algorithm using place value language.

Repeat the process from Lesson 27 for each unit conversion, using the following possible sequence:
Im=__cm,1L=_ mL 1ft=__ in,037L=__mL,0.152kg=__g,and0.08 m=___ cm.

COMMON Lesson 28: Solve division word problems involving multi-digit division with group
R M size unknown and the number of groups unknown.
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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 Word Problems

1. Model the problem.

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

=  Canyou draw something?

=  What can you draw?

=  What conclusions can you make from your drawing?
As students work, circulate. Reiterate the questions above. 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 reasonability.

Give students one to two minutes to assess and explain the reasonableness of their solution.

Note: In Lessons 28-29, the Problem Set will comprise the word problems from the Concept Development.

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 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
Ava needs to work. In this case, the divisor represents the size of the unit. As you circulate, look for other
alternate modeling strategies which can be quickly st

mentioned or explored more deeply as per your 4ys &

professional judgment. @ W) eod.0
-56

After the students have solved the problem, ask Sevtd  How many Ms !

- 9]
them to check their answer for reasonableness. W28 T2 o] -y
bod+ U* ys.g —
T: How canyou know if 43.5 is a reasonable 70
answer? Discuss with your partner. Ave- needs to Work, )

U35 wore houss .,

size unknown and the number of groups unknown.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

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?

1,404 5
————  3bJlH4o4 M)633.718
How wany s X1 - | S
sy 249
\Mou ¥36= 39 221 7
©33.15 < 39° 1L.2% S8

-
wild

:

Michas! shouwld o\\usc $16.25,

This two-step equal groups with number of groups unknown problem involves both whole number and
decimal division. Students must first find the number of packs of cards, and then find the price per each
pack. Inthe whole number division, the divisor represents the size of the unit: how many groups of 36 cards
are there? While in the decimal division, the 39 packs of cards are “sharing” the total amount of money:
How much money is in each group? Because the accuracy of the second quotient is determined by the
accuracy of the first, students may wish to check the first division problem before moving to the second.

After students have solved the problem, ask them to check their answers for reasonability.

T: How can you know your answer of $16.25 is reasonable?

S: I thought 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. $16.25 is really close to $16.

Did you check the first division problem before moving on to the 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 | did check both my
division problems.

T: Compare the meaning of the divisors for these two different division equations.

Problem 3 128 in.

. . . - . s 9o
Jim Nasium is building a tree house for his two | i l l I I T 1 A24 .02
daughters. He cuts 12 pieces of wood from a ' == - 7%.7S
board that is 128 inches long. He cuts 5 pieces I53sin ? Zin. 47.25
that measure 15.75 inches each and 7 pieces 128-2=126 1S.7S ¢.7¢
evenly cut from what is left. Jim calculates that, I1SISKs=T7878 % ’ s 1) ‘25
due to the width of his cutting blade, he will lose 126—-T78.7s = 41.25 "_'fg'_',"s“" 2
a total of 2 inches of wood after making all the 4725+ 7=86.75 Sl
cuts. What is the length of each of the seven -iq
pieces? Each of the T Pieces is £.75 inches IOQj- _gss

o

size unknown and the number of groups unknown.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28

Careful drawing is essential for success in this multi-step equal groups with group size unknown problem
because it requires students to first subtract the 2 inches lost to the blade’s kerf. Then, students must
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 represents 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 consider the
number of units that must be used to represent the weight of the bricks, and then consider 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
reasonability, consider the following questions:

T: What was the first thing that you drew? What did one unit represent in your model?

7 lbrick + Behivis
bricks } 1zl .pb .15
171 az_. x5
G =T Eg
sticks 48 321.2
£l
ﬂ.'-l
1Z units=T71 k{bgum‘s- ~
lunit= &%.25 '%'
Sunits = 321 25

Ore lmd of Wricks and 3 loads oF sticks wtij-ns 321.25 '|¢5

S: Idrew 1 unit for the load of sticks and 2 units for the load of bricks. Then, | drew the other boxes as
| counted out the rest of the loads of bricks and sticks. = | knew that the brick units would be twice
as many as the stick units because the bricks were two times heavier than the sticks. | just drew 4
units for the loads of sticks, and then doubled the units 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.

Problem Set (10 minutes)

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

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

=  How 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 reasonability after solving?

= Sort the problems into those in which the group
size was unknown, and those in which the
number of groups was unknown. There may be
problems that must be placed into both
categories.

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 28: Solve division word problems involving multi-digit division with group
CORE. size unknown and the number of groups unknown.
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Hame H&\.l ‘ I.}l Date

1. Avais saving for a new computer that costs 51,218. 5
$14.00 per hour. How many hours must Ava wark in

ready saved half of the money. Ava eams

ave the rest of the money?

1,28
P i ||‘ 601 0
- 56

L::‘::é
4q

Seved How rrony =Y
Me? Y=
=-1o
1,218 £ 2 = &09 o

60Q T\HZT Y35  Avs nesds Yo worlk
ys.5

ere hours.
packs of 36 cards, and
much should Michael

n of 1,408 sports cards. He hopes to sell the colle:
the packs are sold. If each pack is pricad the sam,

Loy 16.25

wiiqey 3ces.s
r[ I--- Hew meny Bbs ¢ -|'o§ ‘-11-—”"5
T T A |
L4o4 * 36 39 -324 =
©28.18 + 3% % 16.25 ° -
\9 5
MNichoel should e‘\o.rsc. $1.25. - 195
(=]
eeReon engage"’

building a tree house for his two daughters. He cuts 12 pieces of wood from a board that is.
He cuts 5 pieces that re 15.75 inches each, and 7 pieces evenly cut from what is

3 e is 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?

128 in. 15_75 c7c
lq_} [T T Ty 7875 7)_‘1:;’-25
18TSin ? 2in. ég E’; _57_
128-2=126 - BIS 35
I57S %5 = 78.75 Wrzs =25
126—18.7S = 4#7.25 Each of the 7 Pieces is
472s +7=¢6.18 6.7S inches lonﬁ.

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 1load of bricks and 3 loads of sticks?

T T T &t 25
171

IS

shicks S|
-4g
' 28
€25 — <5
12 uaiks = 771 « _—;g_g_
Lunit = 4.25 321.25
Swiits = 321.28

The we;'lSH' of 1 brick load and 2 shick loads is 32125 K.
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Lesson 28 Sprint

A # Correct
Divide.

1 6+10= 23 25 +50 =
2 6+20= 24| 25+50=
3 6 +60= 25| 45+50-=
4 8+10= 26| 45+90=
5 8+40= 27| 045+90=
6 8+20= 28| 045+50=
7 4+10= 29| 024+60=
8 4 +20= 30| 063+90=
9 4 +40 = 31| 048+80-=
10 9+3= 32| 049+=70=
11 9+30= 33 6+30=
12 12+3 = 34 14 +70 =
13 12+ 30 = 35 72+90 =
14 12+ 40 = 36| 6.4+80=
15 12 +60 = 37| 048+40-=
16 12+ 20 = 38| 036+30=
17 15+3 = 39| 055+50=
18 15+ 30 = 40| 1.36+40=
19 15+ 50 = 41| 204 +60=
20 18 +30 = 42| 448+70=
21 24 + 30 = 43| 6.16+80=
22 16 + 40 = 44| 522+90=

divide decimals by multiples of 10
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Lesson 28 Sprint

B . Improvement # Correct
1 4 +10 = 23 25 +50 =
2 4 +20= 24 2.5+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| 0.54+90=
9 9+90= 31| 0.56=+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 4.8 +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| 5.18+70=
21 27 + 30 = 43| 6.96+80=
22 36 + 60 = 44| 6.12+90=

divide decimals by multiples of 10
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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?

size unknown and the number of groups unknown.
Date: 7/29/14
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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?

Lesson 28: Solve division word problems involving multi-digit division with group n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 28 Exit Ticket

Name Date

Solve this problem, and show all of 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. Additionally, 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?

size unknown and the number of groups unknown.
Date: 7/29/14
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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
lengths of 19 ft each. How many lengths of edging will Mr. Rice need to purchase?

2. Olivia is making granola bars. She will use 17.9 ounces of pistachios, 12.6 ounces of almonds, 12.5 ounces
of walnuts, and 12.5 ounces of cashews. This amount makes 25 bars. How many ounces of nuts are in
each granola 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, in kg, will be in each batch of scones?

size unknown and the number of groups unknown.
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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 student gives the teacher $9.25 to cover
admission to the theater and for lunch. Admission for all of the students will cost $315, and each student
will get an equal amount to spend on lunch. How much will each fifth grader get to spend on lunch?

5. Benis making math manipulatives to sell. He wants 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?

size unknown and the number of groups unknown.
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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

Bl 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 board

Note: This fluency activity reviews unit conversions and prepares students for problem solving the Concept
Development.

Repeat the process from Lesson 27 for each unit conversion, using the following possible sequence:
lkg=__ g 1lb=__ oz, 1ft=__ in,1L=__ mL 042L=__ mL 0.678kg=__ g, and0.953 m=__ cm.

Divide Decimals by Two-Digit Numbers (7 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 27 content.

Repeat the process from Lesson 27, using the following possible sequence: 8.61 + 21, 4.9 + 14, and 24 + 16.

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?

unknown and the number of groups unknown.
Date: 7/29/14
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Note: This Application Problem uses concepts from G5-Module 1 in

Lesson 29

the first step of the problem and division of decimals with group size 2193 ©2)259.4%
unknown from Module 2 in the second step of the problem. A tape + 24.9% ‘
diagram or place value chart can be used to add the decimals. A tape cl ye "—2-0—%—
diagram is the ideal strategy to represent the division. 3
~4e 3

$259.48 + 52 is best solved through estimation because the dividend Eﬁ&‘n G2ine 46%
can be estimated as an easily identifiable multiple of 50. However, if Costs ﬂ\.[ qq . -4 8
more time is needed for Concept Development, the Application 7o)

Problem may be used for homework or journal entry.

Concept Development (32 minutes)

Materials: (S) Problem Set

Note: This lesson is a continuation of the problem solving from Lesson 28. It is recommended that delivery of
today’s lesson follow that of Lesson 28. It is acceptable to allow students as much independence in solving as

is appropriate for specific student populations.

Problem 1

Lamar has 1,354.5 kilograms of potatoes to deliver in equal amounts to 18 stores. Twelve of the stores are in

the Bronx. How many kilograms of potatoes will be delivered to
stores in the Bronx?

1,364.5

Before solving: 2 75.25
T:  Will the amount delivered to Potatoes _FT] [ --. | J ’_.1‘2'7'654'50 75'12‘;
Shre: | 2 3 - * ) A
the stores in the Bronx be ——lasfres S _33 12020
more or less than half of the ¢ = 115250
total amount of potatoes 1% units = 1,354.5 —230— ; ©3.0 O
delivered? How do you lunit = 75.25 =
know? 12units = 903

S:  More than half because more
than half of the stores are in
the Bronx.

903 kg of Potatoes will be delivered tothe Bronx.

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:

COMMON
CORE’

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

How can you know that your final answer is reasonable? Was the amount delivered to the Bronx
stores more than half of the total?

How did you determine if your decimal was placed reasonably in your product?

| was 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.

Solve division word problems involving multi-division with group size
unknown and the number of groups unknown.

Date: 7/29/14
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Problem 2

Valerie uses 12 fluid oz of detergent each week for her
laundry. If there are 75 fluid oz of detergent in the
bottle, in how many weeks will she need to buy a new
bottle of detergent? Explain how you know.

The interpretation of the remainder in this single-step
equal groups with number of groups unknown problem
requires that students recognize the need to buy the
detergent in 6 weeks. Although there will be a small
amount of detergent left after the sixth week, there is
not enough to do a seventh week of laundry.

After solving and assessing reasonability:

Lesson 29

15
Y —A N
6.25
2 112 c e s ?
meek:Y_l \ z_l PR ? —] }2)_:{[~25:.OU
3
Ndlerie uillneed 4o buy anew bottle -2
of cie+crgerd' aMter € weeks. She will _23

have a little left over after 6 weeks, 0
but net enough 1o do all her \aundry
inthe T2 eek.

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 fluid oz, which is 84 fluid oz. It's
less than that, so she has to buy another bottle before the seventh week.

Problems 3-4

Problem 3: The area of a rectangle is 56.96 m’. If the length is 16 m, what is its perimeter?

? A= 50.9m*

A=Ilxw

5696= lbx ?

lem
A BTN
-4
89
—30
_‘ﬂG
= 1eHle+7 +7 %—
P= 32 + (356*%2)
=32 + 7122
= 39.12.

The perimeter is 33,192 m.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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?

1sie 151

R s St

|cn5+h

wdoed

Lesson 29

. - o.U8 km
width QL& 4RO meters
Aside side
3 unifs = heometers A= LOX180
lunit = Gometers = LX\B X 100
leroitn = Bunits = \2om i \\c; ;(0 \cO

Mo = Vunit = Gom

The area ot the block is quOOmf

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 the perimeter, and in Problem
4, the perimeter must be used to find the area. In both cases,
students must consider the existence of 2 pairs of equal sides in
their calculations. In Problem 3, students may find it more
helpful to draw a rectangle rather than a tape diagram.
However, the 3 times as long relationship in Problem 4 might be
better modeled using a tape diagram. An added complexity of
Problem 4 is the need to convert between kilometers and
meters.

After solving and assessing reasonability:

T: Find someone whose drawing looks different than
yours for Problem 3 or 4. Compare your approaches.

How are these two problems alike, and how are they different?

When using a tape diagram that is
divided into more than 10 equal parts,
encourage students to use dot, dot, dot
to indicate the uniformity of the equal
parts in the tape diagram. This will
save time and space. For students who
are having difficulty with the tape
diagram or calculations, it is better to
work with smaller numbers that allow
for a greater understanding of the
concept when modeled.

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. You have to find the missing

side before you can answer the question.

Problem Set (10 minutes)

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

RDW approach used for Application Problems.
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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 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. 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:

@ Atape diagram is not as helpful compared
to a picture of the rectangle in Problem 3.

@ InProblems 3 and 4, it is harder to say if
the divisor is the number of groups or the
size of the group.

o 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?

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 29:
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wme Chilton ous
Solve.
1. Lamar has 1,354.5 kilograms of potatoes to deliver equally to 18 stores. 12 of the stores are in the Bronx.
How many kilograms of potatoes will be delivered to stores in the Bronx?
1,354,
raiad 15.25
18)1,35k.50 Ts.25
Sire: 1 Z 3 EE [} o126 X 1z 12
¥ j{g 15050
¢ —_gs— +7 i 32 g ((3)
18 units =1, 3545 =% T9e3
1 unit = 75.25 =90
1Zunits = 903 °

903 Kq of Potatoes waill be delivered to-the Bronx.

2. Valerie uses 12 fluid oz of detergent each week for her laundry. If there are 75 fluid oz of detergent in the
bottle, in how many weeks will she need 1o buy a new bottle of detergen? Explain how you know.

2|12 ] 6.25
week: lI z PO '2/_'_{?00
3
Valerie will need 4o buy a new battle 3%
of detement after Cuoeeks. She will _28

have a little left over after 6 weeks, ©
but not enough todo all her loundry
inthe T week.

MMON | lesna™: i v seibans s LU Y
-y I e i engage 2419
3. The area of a rectangle is 56.96 m™. If the length is 16 m, what is its perimeter?
1 v
71 )_1_5.1.; 250
P: ? \&) 56.%6 e 2
. 48 oz
P= (350 xD+ (o x2) &9 71
= 712 + 32 ~8o
A9
= 3.2 -Q6

The Puxme}u o€ Ye

ru;\omg\@ 1S 29.12 merers,,

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?

1 side

g [T T )27 07770
R \s‘.A:__” Y4eo
width ﬁ_,,i

B8 unts = Y4Ro 12

| wnit = ko A
108

A= 1®0 Xx Lo
= \% X6 x lOoO
= 10% X \oo
= \OIBOO

The oxeo of Ythe
block g 10, 800
s(b\uxx& mexess .
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Problem Set

Name Date

Solve.

1. Lamar has 1,354.5 kilograms of potatoes to deliver equally 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 fluid oz of detergent each week for her laundry. If there are 75 fluid oz of detergent in the
bottle, in how many weeks will she need to buy a new bottle of detergent? Explain how you know.

unknown and the number of groups unknown.
Date: 7/29/14
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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?

unknown and the number of groups unknown.
Date: 7/29/14
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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 throughout the
next 18 months. How much will Hayley still owe her parents after a year?

unknown and the number of groups unknown.
Date: 7/29/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 29 Homework

Name Date

Solve.

1. Michelle wants to save $150 for a trip to the 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 throughout a two week period. She earns $1,891.25 throughout 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?

unknown and the number of groups unknown.
Date: 7/29/14
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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 of the boxes of cookies for the
same amount each, he earned $136.50. What was the cost of one box of cookies?

5. A parkis 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?

MM N Lesson 29: Solve division word problems involving multi-division with group size ny
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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. 50 times the sum of 64 and 36

b. Divide the difference between
1,200 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 =. For each, explain how you can determine the answer
without calculating.

a. 100x8 O 25 x (4 x9)
b. 48x12 O 50 twelves — 3 twelves

c. 24x36 O 18 twenty-fours, doubled

Date: 7/29/14
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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 x405=

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?

c MM N Module 2: Multi-Digit Whole Number and Decimal Fraction Operations n
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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

5.0A.1

5.0A.2

5.NBT.1

5.NBT.2

5.NBT.5
5.NBT.7

5.MD.1

Write and interpret numerical expressions.

Understand the place value system.

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

Convert like measurement units within a given measurement system.

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

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.

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.

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.

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

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 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

Mid-Module Assessment Task m

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some | Evidence of some | Evidence of solid
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
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
5.NBT.2 and makes no attempt | makes no attempt to provides some a 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. using words, numbers
or pictures.
a. 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 reasoning and
5.NBT.5 neither multiplies nor reasoning (multiplies makes calculation also calculates the total
5.NBT.7 adds. but does not add, or errors. correctly as $264.95.
adds but does not
multiply), and makes
calculation errors.
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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%or
84 x10°x 1.5
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

Name Charlie Date

1. Fillin the chart.

Words Expression The Value of the Expression

Sox (64+34) 5,000

a. 50timesthe sum of 64 and 36

b. Divide the difference between

1,200 and 700 by 5 (1,200=70 O) -5 |00

c. The sum of 3 fifteens and 17

fifteens (gxls) +(’7;§[5) | 300
d. 15timesthe sumof14and 6
5 X( 1 +6) 300

e 10 -Hmes ‘H’\G Sum OF 10 X (250 + 45)
250 and 45 2,950

f. m Himes +he Sum O'F (560 + 440) x 14
560 and 440 I, 000

2. Compare the two expressions using <, >, or =. For each, explain how you can determine the answer

without calculating.

a. 100x8 25 X (4 X 9)
The Pfoéu&@ Theproduct of Hhis part 1s 100, S0 00X s eual 10900,
here is 8.

b. 48x 12 50 twelves — 3 twelves

Trie 1s This is 47 fwelves
}gtwelves. The other Side Ts 4 mue goup of Hwelve, .

c. 24x36 @ 18 twenty-fours, doubled
Double 12 is 36, so N's 36 Aweaty-Tours on
both Sides.

Date: 7/29/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

3. Sobve. Use words, mumbers of DtUNES 10 explain how your answers 10 parts (a) and {b) are retated.
a 25x30s_150 b 25x30=_25 remthax30s_50ents = 75,0
The digts ore. exacty ¥he same. But 4he units (n (b)
are. smaller 5o The 0nswer (s sealler. Dnes are 10 fimes
as \Gr%e. as *‘c,n‘}'hs 30 the answer yp (&) is 'i'tr\‘hma
\oropr Hron (b)

* 4 Multiply using the stanclard algorithm, Show your work below rach problem. Write the product In the

blank.
o stenaze 102 b. Sasxa0s= 221120
514 5406
x 33 X405
Rie L2
1942 2730
A A Z
15420 +218400
\(pﬂ L2 3.2 | )\ 30
5. Forafield trip, the school bought 47 sandwiches for $4.60 each 3nd 39 Bags of chips for $1.25 each. How
wuch did the school spend In ail?
40O cors |25 comts
X 4
Bioil W o 21620 Theschoo! spet
2o 1125 Y485 $2masinal
11840 —t *3750__ ¢2'¢|+.q 5 ’

21,620cns g1 Seants
$21620 amgas
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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 leanne wants to make 84 bows, how many feet of
ribbon must she buy? Show all your work.

.5yd=1.5% (L 1) 45 tenths
X 4
=1.5x (3 -’Té"o— Jeanne )wag o buy
=hSH +34600 378 feet of Aibbon.
378.0

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.

378X lod =378 ¢ = ¥37.80

When myliplied by 10, all the digﬁs 30Jr 0 FHmes la@er
and movad one place fo the left. That wag 3,780 cents.

To ind dellors, = dwided by 100 which moved my Jigite

back. 2. places o Hhe lebt, So my decima| point went
between the 7 and &,

¢. 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.

gu x 10°% |.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 expression to relate to a one-digit fact. Explain your thinking in the
space below.

a. 432+73= b. 1,275+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.

c MM N Module 2: Multi-Digit Whole Number and Decimal Fraction Operations n
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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.” Show 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 meters,
find the length.

6. A baker uses 5.5 pounds of flour daily.

a. How many ounces of flour will he use in two weeks? Use words, numbers, or pictures to explain your
thinking. (1 1b =16 oz.)

c MM N Module 2: Multi-Digit Whole Number and Decimal Fraction Operations n
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

b. The baker’s recipe for a loaf of bread calls for 12 ounces 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 as much per pound as sugar. Find 1—10 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. lllustrate 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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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 oras | 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. The
produces a place value correct reasoning on correct reasoning on student also shows
chart with errors. the place value chart. the place value chart correct reasoning on
for either Part (a) or the place value chart
Part (b). for both Part (a) and
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), or rounds digit fact, and clearly
5.NBT.6 both parts correctly explains thinking.
without a clear a. 420:70=6
explanation. b. 1,200+ 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 describes a sound
reasoning used. of a strategy other than | strategy (e.g., writes a
guess and check. checking equation
_ =3x___ +12).
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End-of-Module Assessment Task

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 shows
5.NBT.7 division necessary to necessary to produce equivalence of the the non-fequivalence of
show non-equivalence the whole number quotients, but with the quotients.
of quotients. portion of the quotient, | errors in the division 26+8=3.25
but is unable to calculation. 14+4=35
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 length | errors in division that error in division that divides, and finds the
5.NBT.6 of the playground. lead to incorrect length | leads to an incorrect length of the rectangle
of the playground. length of the to be 106 m.
playground.
6 The student uses The student uses The student uses The student describes
incorrect reasoning for | correct reasoning for at | correct reasoning for all | correct reasoning using
5.0A.1 all parts of the task. least two parts of the parts of the task, but words, numbers or
5.0A.2 task, but makes errors makes errors in pictures, and correctly
. . . calculates for all parts
5.NBT.1 in calculation. calculation. of the task.
5.NBT.2 a. 1,2320z
5.NBT.5 b. 102 loaves
5.NBT.6 7 boxes
5.NBT.7 d. (20x0.80) +
5.MD.1 (6 % $1.25)
e. $8.00
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Name (70-)( reﬁ‘ Dat’e

1. Express the missing divisor using an exponent. Explain your reasoning using a place value chart.

2 3
a. 52+ |0 =0052 b. 7650+ |0 =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 = £2 b. 1275+ 588 = 2

200+ T10=u2t7=6 12005 LOO =256 = 2

13 s closSe Yo T¥ens. The )
heoresy mu\\-iP\c of T Hhad's ke 588 is clese 4o &00. The neorest mu\th/
U32 is Wltens, So U2t T=6 of Wt is clese 4o 1215 15 12 hundreds .

S0 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.

3 3 )
1 716 3 4 201 3 38
5 1 1.2 6 3-1\-%3\,
12 D —\z
To check o\\'\u'S\'on, T con m""‘“?‘j +he yA
h 8

1
answer and the Adivisor, Hhen addthe 22
remainder, Se L mqu'P\iao\ 3 X my number +8 \
Which was 27 and got §| and then T added a3z

12, Se my dwidend must be 93,

3
l

N
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

4. Sarah says that 26 + 8 equals 14 + 4 because both are “3 R2.” Show her mistake using decimal division.

5
%5?.(, oo Hil“_i.o 26 + 8= 325

-Lq .
- o) 2.0 1y - Y= 3.5
-1k _2_0
4o
-Yo O
_—
O

5. Arectangular playground has an area of 3,392 square meters. If the width of the rectangle is 32 meters,
find the length. ?

2 ol

. g 32) 3392
22m| A= 3)3q2m “2, The \MJ‘e\

:'1 ol Yhe

19 2 Te,cﬁ\’omé\c
-19<2

22Ax {= 33N

6. A baker uses 5.5 pounds of flour daily.

a. How many ounces of flour will he use in two weeks? Use words, numbers, or pictures to explain your

thinking. (1 Ib = 16 0z.)
3D o F{rs-\-J \ 'Qou.vxa\ ‘\’Q\{

5,5 \b$= — 0= -}g—zl_;‘ji- ounees he \-L.S@_S

55 x (b)-—o02
55 x (boz) *—02 BEO Qﬁﬁn \cd\ \93

\ = 22 o=z
2 ¥ das.
v2%0 The baker uses 1,222 02.

—-g;‘g’—’ru%s = ©C Llour in 2. w&KS.
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b. The baker’s recipe for a loaf of bread calls for 12 ounces of flour. If he uses all of his flour to make
loaves of bread, how many full loaves can he bake in two weeks?

\—L \1231 —rh( b&kﬂ," Can ‘O&‘((_

-2
03 102 Luw\\ lpoves in

__Q_g?_. +wo wee ks .
2

c. The baker sends all his Eread 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.

\55‘03 He vieeds 7 looxes ‘o SL\P
TN o\ e loread . The last box

won t be ‘Cu_.\\. \ w‘.\\ o\r\\\/
hove \2. \loaves 14 1t

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.

(ex $1.25) + (20 % $0.20)

e. Chocolate sprinkles cost as much per pound as sugar. Find 1—10-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.

t0.20 ~ \© = 3'0.08 The baker pays
R $ 8.00 Loc |oolbs

8|0 -
i R Bl e 8 s ol8 oQ senv\k\es.
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