Eureka Acceleration Tool: Grade 6
Module 2, Topic C

To become mathematically proficient, students must access on-grade-level content. This document aims to help teachers who use
the Eureka curriculum to ensure readiness for students before and during on-grade-level work, creating opportunities for timely

support directly connected to the new learning.

About this Topic

Focus Standards:

6.NS.B.2: Fluently divide multi-digit numbers using the standard
algorithm.

6.NS.B.3: Fluently add, subtract, multiply, and divide multi-digit
decimals using the standard algorithm for each operation.

Note to Louisiana Teachers: The Grade 4 and Grade 5 Louisiana Guides

to Implementing Eureka encourage 4" and 5t grade teachers to only

teach the lessons regarding the standard algorithm of long division as
enrichment as time allows. The Louisiana Student Standards for
Mathematics do not require that students be introduced to the
algorithm for division until 6" grade. Therefore, most students entering
6t grade will not have been exposed to the algorithm and will need
instruction to connect the algorithm to previously learned models.

This Eureka Acceleration Tool is considered a “living” document as we believe that teachers and other educators will find ways to improve the document as
they use it. Please send feedback to STEM@Ia.gov so that we can use your input when updating this guide.

Topic Overview per the Eureka Curriculum

In Grades 4 and 5, students used concrete models, pictorial
representations, and properties to divide whole numbers (4.NBT.6,
5.NBT.6). Fhey-became-efficientinapplying the standard-algorithm
forlong-division- They broke dividends apart into like base-ten
units, applying the distributive property to find quotients place by
place.

In Topic C, students connect estimation to place value and
determine that the standard algorithm is simply a tally system
arranged in place value columns (6.NS.2). Students understand
then when they “bring down” the next digit in the algorithm, they
are essentially distributing, recording, and shifting to the next
place value. They understand that the steps in the algorithm
continually provide better approximations to the answer. Students
further their understanding of division as they develop fluency in
the use of the standard algorithm to divide multi digit decimals
(6.NS.3). They make connections to division of fractions and rely
on mental math strategies to implement the division algorithm
when finding the quotients of decimals.
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Eureka Acceleration Tool: Grade 6
Module 2, Topic C

Overview

Eureka Acceleration Tools include: etz iz s @ dhlle pUleiee o ik

intended to delay students’
1. adiagnostic assessment to help teachers determine engagement with on-grade-level

the misunderstandings or gaps in mathematical learning. On-grade-level learning

knowledge related to a specific Topic in the Eureka should be the focus of instructional

curriculum time and be treated as an opportunity
2. guidance for teachers to analyze student work on for students to “finish” learning

the diagnostic assessment previous skills and deepen conceptual
3. suggested materials for targeted remedial understanding.

instruction

Diagnostic Assessment
The diagnostic assessment is designed to be administered to targeted students prior to beginning

instruction on the given Topic. When appropriate, it is broken into parts (Part A, Part B, and so on);
each part addresses a different prerequisite standard and contains three problems. If a student
correctly answers at least 2 out of the 3 problems, it can be assumed that he/she is ready to engage
with the new content of the Topic with little to no support needed prior to engaging with the Topic.
The diagnostic assessment is designed in this way so that teachers can determine the “entry point” to
remedial instruction and/or opportunities for unfinished learning within the context of the new
learning. The entry points and opportunities for unfinished learning will vary between students.

Guidance for Acceleration
The Acceleration Guidance is designed for teacher use. It is also broken into parts (Part A, Part B, and

so on) and correlates to the parts on the diagnostic assessment. Each part contains the following:

1. The focus standard: The focus standards are strategically chosen to address prerequisite skills
and are purposefully arranged in the order that students typically master the skills and
knowledge.

2. Why this is important for current grade level work: This section describes how the work of the
prerequisite standard relates to the standard(s) addressed in the Topic of instruction.

3. Using the diagnostic assessment to identify gaps: This section identifies common errors
students make on the diagnostic assessment items.

4. Acceleration Resources for Targeted Instruction: The resources pinpoint specific Eureka lessons
and parts of lessons for teachers to use to address gaps in mathematical knowledge. Using
Eureka materials to address acceleration ensures alignment to the standards, consistency in
approach to learning, and similarities in strategies for solving problems.



Diagnostic Assessment: Grade 6
Eureka Module 2, Topic C

Part A: 4.NBT.B.4

1. Subtract using the standard algorithm.
105 -88

2. Subtract using the standard algorithm.
478 — 252

3. Subtract using the standard algorithm.
657 — 289

Part B: 4.NBT.B.6

4. Find the quotient. lllustrate and explain the calculation by using an equation,
rectangular array, and/or area model.
76 -4

5. Find the quotient. lllustrate and explain the calculation by using an equation,
rectangular array, and/or area model.
469 =7

6. Find the quotient. lllustrate and explain the calculation by using an equation,
rectangular array, and/or area model.
6,241 + 3

Part C: 5.NBT.A.1

7. Write a number including a 7 that is ten times the value of the 7 in the number 27,543.

8. Write a number including a 3 that is % the value of the 3 in the number 27,543.

9. Write a number including a 6 that is ﬁ the value of the 6 in the number 63.17.



Diagnostic Assessment: Grade 6
Eureka Module 2, Topic C

Part D: 5.NBT.B.6

10. Find the quotient. lllustrate and/or explain the calculation by using an equation,
rectangular array, area model, or other strategy based on place value.
705 + 15

11. Find the quotient. lllustrate and/or explain the calculation by using an equation,
rectangular array, area model, or other strategy based on place value.
467 + 23

12. Find the quotient. Illustrate and/or explain the calculation by using an equation,
rectangular array, area model, or other strategy based on place value.
4,992 + 32

Part E: 5.NBT.B.5

13. Multiply using the standard algorithm.
43 X5

14. Multiply using the standard algorithm.
77 X9

15. Multiply using the standard algorithm.
356 X 7

Part F: 5.NBT.B.7

16. Find the quotient. lllustrate and/or explain the calculation by using an equation,
rectangular array, area model, or other strategy based on place value.
33.6 -14

17. Find the quotient. Illustrate and/or explain the calculation by using an equation,
rectangular array, area model, or other strategy based on place value.
41 + 2.5

18. Find the quotient. Illustrate and/or explain the calculation by using an equation,
rectangular array, area model, or other strategy based on place value.
39.13+9.1



Solutions:
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2,080 R1 (sample)
70,000 (sample)
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0.6 (sample)
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Diagnostic Assessment Key: Grade 6
Eureka Module 2, Topic C



Acceleration Guidance: Grade 6
Eureka Module 2, Topic C

Part A Focus: 4.NBT.B.4 Fluently add and subtract multi-digit whole numbers with sums less than or equal to 1,000,000, using the standard
algorithm.

Why this is important for current grade level work:

When carrying out the standard algorithm for multi-digit division, students must subtract multi-digit

whole numbers. Since the subtraction shows up within the division algorithm, the standard algorithm Acceleration Resources for Targeted
proves to be the most efficient method for students. The three problems show possible subtraction Instruction:

problems that may arise during the division algorithm and scaffold in difficulty. adapted from

4th Grade, Module 1, Topic E,

Using the Diagnostic Assessment to identify gaps: Lesson(s) 13 - 15
Problem 1: Problem 2: Problem 3:

It is possible that a student may  Students should use a more When using the standard Teacher Companion
use an alternative strategy (e.g.,  efficient strategy and recognize  algorithm, students must Student Activity Sheet
counting on) and still be that all the single-digit regroup twice. Look for students

considered ready for the target differences can be calculated who either do not regroup or

standard. without any regrouping. regroup incorrectly. Students

should recognize that the
standard algorithm is the most
efficient strategy for this
problem.
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Acceleration Guidance: Grade 6
Eureka Module 2, Topic C

Part B Focus: 4.NBT.B.6 Find whole-number quotients and remainders with up to four-digit dividends and one-digit divisors, using strategies
based on place value, the properties of operations, and/or the relationship between multiplication and division. lllustrate and explain the

calculation by using equations, rectangular arrays, and/or area models.

Why this is important for current grade level work:

This standard does not call for the standard algorithm, so students may engage with these problems in
a variety of ways. The most important look-fors here are the accuracy of their answer, the efficiency of
their strategy, and how they deal with the remainder in problem 6. The problems scaffold in difficulty.

Using the Diagnostic Assessment to identify gaps:

Problem 4: Problem 5:

Students may recognize that 76  Look for students who think 7

is exactly 4 less than 80 and use  can go into 46 7 times since 49 is

that fact to deduce that the close to 46. This shows a gap in

quotient is 19. their fundamental
understanding of division.

Problem 6:

Students representing the
remainder as a fraction or using
remainder notation should be
considered ready for the target
standard. It is likely that a
student attempting to use
decimal notation will truncate
their answer, not understanding
that the quotient includes a
repeating decimal.

Acceleration Resources for Targeted
Instruction

adapted from:
4th Grade, Module 3, Topic E,
Lesson(s) 15 - 18

Teacher Companion
Student Activity Sheet
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Acceleration Guidance: Grade 6
Eureka Module 2, Topic C

Part C Focus: 5.NBT.A.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.

Why this is important for current grade level work:

Instruction often fails to connect the division algorithm to place value, making it difficult for students to
connect to and understand the division algorithm. These items ensure students have the necessary

understanding of place value to connect to the target standard.

Using the Diagnostic Assessment to identify gaps:

Problem 7: Problem 8:

Students may misinterpret the Students may not understand
item and identify the place value that there exist numbers that
of the 7 in the given number. are not whole numbers, not
This does not necessarily point realizing the answer should
to a gap in understanding of involve a decimal.

place value.

Problem 9:
Look for students whose answer

includes a 6 that is % the value
of the 6 in the given number as
this might indicate a limitation in

their understanding of place
value.

Acceleration Resources for Targeted
Instruction:

adapted from:
5th Grade, Module 1, Topic A,

Lesson(s)1-2

Teacher Companion
Student Activity Sheet
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Acceleration Guidance: Grade 6
Eureka Module 2, Topic C

Part D Focus: 5.NBT.B.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, subtracting multiples of the divisor, and/or the relationship between multiplication and
division. lllustrate and/or explain the calculation by using equations, rectangular arrays, area models, or other strategies based on place value.

Why this is important for current grade level work:

This standard does not call for the standard algorithm, so students may engage with these problems in a
variety of ways. The most important look-fors here are the accuracy of the answer, the efficiency of the

strategy, and how the remainder in problem 11 is dealt with. The problems scaffold in difficulty.

Using the Diagnostic Assessment to identify gaps:

Problem 10:

Students may replace 705 with
600 + 105, recognizing two
multiples of 15, and still be
considered ready for the target
standard.

Problem 11:

Students representing the
remainder as a fraction or using
remainder notation should be
considered ready for the target
standard. It is likely that a
student attempting to use
decimal notation will truncate
their answer, not understanding
that the quotient includes a
repeating decimal.

Problem 12:

Students may struggle with the
size of the dividend, giving the
teacher a hook for introducing
the standard algorithm for
division.

Acceleration Resources for Targeted
Instruction:

adapted from:

5th Grade, Module 2, Topic F,
Lesson(s) 20 - 23

Teacher Companion
Student Activity Sheet
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Acceleration Guidance: Grade 6
Eureka Module 2, Topic C

Part E Focus: 5.NBT.B.5 Fluently multiply multi-digit whole numbers using the standard algorithm.

Why this is important for current grade level work:

When carrying out the standard algorithm for multi-digit division, students must multiply multi-digit
whole numbers. Since the multiplication shows up within the division algorithm, the standard algorithm
proves to be the most efficient method for students. The three problems show possible multiplication
problems that may arise during the division algorithm and scaffold in difficulty.

Using the Diagnostic Assessment to identify gaps:

Problem 13: Problem 14:

Some students may be able to Some students may use partial
calculate the product mentally products to calculate the

and be considered ready for the  product (i.e., calculating
target standard. 9 X 7=63and9 X 70 =630,

then adding 630 + 63 = 693)
and be considered ready for
the target standard.

Problem 15:

Look for students who either write
all of the two-digit products
without adding (i.e.,

356 X 7 =213,542) or who add
but assume all products only
consists of tens and ones (i.e.,
356 X 7 =21+ 35+ 42 =98). Both
mistakes reveal a disconnect
between place value and the
algorithm.

Acceleration Resources for Targeted
Instruction:

adapted from
5th Grade, Module 2, Topic B,

Lesson(s)5-8

Teacher Companion
Student Activity Sheet



https://www.engageny.org/resource/grade-5-mathematics-module-2-topic-b-overview
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Part F Focus: 5.NBT.B.7

Acceleration Guidance: Grade 6
Eureka Module 2, Topic C

divide decimals to hundredths, using concrete models or drawings and strategies based on

place value, properties of operations,

Why this is important for current grade level work:

This standard does not call for the standard algorithm, so students may engage with these problems in a
variety of ways. The most important look-fors here are the accuracy of the answer, the efficiency of the

strategy, and how the work with the decimal dividends and divisors. Furthermore, students who
produce unreasonable answers may not understand the connection between place value and division.

The problems scaffold in difficulty.

Using the Diagnostic Assessment to identify gaps:

Problem 16:

Students may replace 33.6 with
28 + 5.6, recognizing 28 and 56
as multiples of 14. Then, using
their understanding of place
value, students conclude that, if
14 X 4 =56, then 14 X 0.4 =5.6.

Problem 17:
Students may recognize that 2.5
goes into 40 16 times, since
2.5X 4 =10and 10 X 4 = 40.
Then, using their understanding
of equivalent fractions, students
conclude that L= i, leading to
25 10

the quotient of 16.4.

Problem 18:

Students may struggle to apply
the same reasoning used in
problems 16 and 17 to find the
quotient in problem 18. This
provides the teacher a hook for
introducing/extending the
standard algorithm for division.

Acceleration Resources for
Targeted Instruction:
adapted from:

5th Grade, Module 1, Topic F,
Lesson(s) 13 - 15

Teacher Companion
Student Activity Sheet

10
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Acceleration Guidance:
Grade 6 Eureka Module 2, Topic C

Appendix



Teacher Companion

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part A: Subtract Multi-Digit Whole Numbers

Adapted from Eureka Lesson: 4" Grade, Module 1, Topic E, Lessons 13-15

Use Prior to: Grade 6, Module 2, Topic C, Lesson 12

Standard: 4.NBT.B.4 Fluently add and subtract multi-digit whole numbers with sums less than or equal to
1,000,000, using the standard algorithm.

Purpose: When carrying out the standard algorithm for multi-digit division, students must subtract multi-
digit whole numbers. Since the subtraction shows up within the division algorithm, the standard algorithm
proves to be the most efficient method for students.

Note: Complete the Example Problems together as a class. The problems increase with complexity in the Example Problems and

follow the same format in the Problem Set. Depending on the needs of the students, consider working one section of the example
problems at a time, and then letting the students practice the corresponding Problem Set items before moving onto the next set of
Example Problems.

Example Problems
A. Use a tape diagram, place value chart and the standard algorithm to solve.
Complete the Example Problems 1-3 together as a class, modeling the use of tape diagrams and place value charts so students can

conceptualize the process of regrouping. Students should solve using the standard algorithm to the side of the place value chart so
they can relate regrouping in the place value chart to the regrouping in the process of solving vertically. (Problem Set items: a, b, c¢)

1. 4,259-2,171
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2,17 A

e Model the tape diagram

o What is the whole? (4,259)

o Record 4,259 at the top. Record the known part of 2,171 under the tape. The unknown part is marked with the
variable A.

o Model the whole, 4,259 using the place value chart. Do we model the part we are subtracting? (No, just the
whole). Write the subtraction problem vertically to the side of the place value chart.

o Let’sfirst determine if we are ready to subtract. Look across the top number, from right to left, to see if there are
enough units in each column. Look at the ones column. Are there enough ones in the top number to subtract the
ones in the bottom number? (Yes, 9 ones are greater than 1 one).

o That means we are ready to subtract the ones column. Let’s look at the tens column. Are there enough tens in the
top number to subtract the tens in the bottom number? (No, 5 tens are less than 7 tens).



o  Regroup using the place value chart — We ungroup or unbundle 1 unit from the hundreds to make 10 tens. | now
have 1 hundred and 15 tens. Let’s rename and represent the change in writing using the algorithm. Cross out the
hundreds and tens to rename them in the problem.

Show the change with your disks. Cross of 1 hundred, and change it for 10 tens.
Are there enough hundreds in the top number to subtract the hundreds in the bottom number (Yes, 1 hundred is
equal to 1 hundred).

o Are there enough thousands in the top number to subtract the thousands in the bottom number? (Yes, 4

thousands are greater than 2 thousands).

Are we ready to subtract? (Yes, we are ready to subtract).

9-1 (8) Cross off 1 disk and write 8 in the problem.

15 tens minus 7 tens? (8 tens) Cross off 7 disks, write an 8 in the problem.

Continue subtracting through the hundreds and thousands, crossing off disks as needed.

o O O O O

The value of A in our tape diagram is 2,088. We write A=2,088 below the tape diagram. What can be added to
2,171 to result in the sum of 4,2597? (2,088)

2. 23,422-11,510

2 1 2
23422 73822 2%8422

T T
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e  Repeat the modeling process for this problem. Consider using the place value chart if needed.

3. The paper mill produced 73,658 boxes of paper. 8,052 boxes have been sold. How many boxes remain?

73,658 i I

65,60k
A e

e —_ — " a2
8,052 P bs}bob 3,‘58 /

-~J

e  Repeat the modeling process for this problem. The tape diagram helps students make sense of the numbers in the problem.
Have students check their answer by adding the two values of the tape diagram to see if the sum is the value of the tape,
73,658.



B. Use a tape diagram and the standard algorithm to solve
Complete the Example Problems 4-6 together as a class. Use tape diagrams to represent the numbers in the problems. Model how

to regroup completely before beginning to subtract. (Problem Set Items: d, e, f)

4. 210,290-45,720

210, 240 1 8a n (Ea 12
R, 840 2¥8, 290
\ - 45,720 - 45,720
iy X |64,570

e Have students look across the top number to determine if they are ready to subtract. As you work through each place value
column, have students explain whether or not they are ready to subtract

o Ones: Yes, 7 ones are greater than 5 ones.

o Tens: Yes, 9 tens are greater than 4 tens.

o Hundreds: No, 3 hundreds are less than 7 hundreds. Unbundle 1 thousand as 10 hundreds to make 1 thousand and
13 hundreds.

o Thousands: No, 1 thousand is less than 3 thousands. Unbundle 1 ten thousand as 10 thousands to make 1 ten
thousand and 11 thousands.
Ten Thousands: Yes, 1 thousand is greater than 0 thousands.
Subtract, modeling in each column.
Have students check the answer using addition.

5. 210,290 -45,720

210,240 183 1 e 12
Wy, R0 248, 290

- 45 720 m . 45, 120
64,570

S

Y5120 A

e Repeat the modeling process.

6. 859,239-272,589

851,231 7159 313
{5%,%39
V \ ~ 272,650

N
272,50 A 53(0)58‘1

e Repeat the modeling process.



C. Decompose numbers from 1 thousand and 1 million into smaller units to subtract.
Complete the Example Problems 7-8 together as a class. Use tape diagrams to represent the numbers in the problems. Place value

charts can help students with the regrouping process, depending on their level of need. Model how to regroup completely before
beginning to subtract. (Problem Set Items: g, h, |, j)

7. 1,000-528
1,000 Hheusands kmluds\ “ens [ ones o ;—;— i
F—N—*ﬂ P X TS
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e Look across the units in the top number. Are we ready to subtract? (No)

e Are there enough ones in the top number to subtract the ones in the bottom number? (No. 0 ones is less than 8
ones).

e | needto ungroup 1 unit from the tens. What do you notice? (There are no tens to ungroup)
e We can look to the hundreds. (There are no hundreds to ungroup either.)

e Inorderto get 10 ones, we need to regroup 1 thousand. Watch as | represent the ungrouping in my subtraction
problem. Model using place value disks, and rename units in the problem simultaneously.

e Now it is your turn. Are we ready to subtract? (Yes, we are ready to subtract.)
e Solve for 9 hundreds 9 tens 10 ones minus 5 hundreds 2 tens 8 ones. (1,000 — 528 is 472)
e Check our answer. (The sum of 472 and 528 is 1,000).

8. 1,000,000 - 345,528

\,. 000,000 q 99 ;;‘
6 Wil i 18I0 49 99 0
o 605,668 %440, soo
A&

345,526 L 54472 654,472

e Repeat the modeling process.



Problem Set

Use the standard algorithm to solve the following subtraction problems.

Students can use place value charts or tape diagrams, but should work towards only using the standard algorithm.

a. b. C.
| [ 1
7,525 1 6625
et s || s
3 '-f}l‘i'D 2.20%
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Name:

Eureka Acceleration Tools

Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part A: Subtract Multi-Digit Whole Numbers

Example Problems

A. Use a tape diagram, place value chart and the standard algorithm to solve.

1. 4,259-2,171
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2. 23,422-11,510

P
o o ® o

P X BN

oo oo ©

3. The paper mill produced 73,658 boxes of paper. 8,052 boxes have been sold. How many boxes remain?

B. Use a tape diagram and the standard algorithm to solve
4. 210,290-45,720

210, 240 | ’{0032. 12
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5. 210,290 -45,720

6. 859,239-272,589

C. Decompose numbers from 1 thousand and 1 million into smaller units to subtract.
7. 1,000-528
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8. 1,000,000 - 345,528
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Problem Set
Use the standard algorithm to solve the following subtraction problems.

a. 7,525 b. 4,625 c. 6,625
-3,502 - 435 —4,417

d. 124,006 e. 124,306 f. 124,060
~121,117 - 31,117 - 31,117

g 101 660 h. 101 660
- 91,680 - 9, 9 80

i 1, 0,000 j 6 0 0,




Teacher Companion

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part B: Dividing Whole Numbers (up to 2 digit dividends and 1 digit divisors)

Adapted from Eureka Lesson: 4" Grade, Module 3, Topic E, Lessons 15-18
Use Prior to: Grade 6, Module 2, Topic C, Lesson 12

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

Purpose: This standard does not call for the standard algorithm, so students may engage with these
problems in a variety of ways. The most important look-fors here are the accuracy of their answer, the
efficiency of their strategy, and how they deal with the remainders. The problems scaffold in difficulty. By
then end of the lesson, students should be working towards the standard algorithm.

Note: Complete the Example Problems together as a class. The problems increase with complexity in the Example Problems and
follow the same format in the Problem Set. Depending on the needs of the students, consider working one section of the example
problems at a time, and then letting the students practice the corresponding Problem Set items before moving onto the next set of
Example Problems.

Example Problems
A. Solve division problems with and without a remainder using the area model.

Complete the Example Problems 1-4 together as a class, modeling the use of an area model to help represent the numbers in the
division problem. (Problem Set items: 1, 2)

1. 10+2 2. 11:2
5 | | I |
2 o LS|
=2
I0:2=5 \0+2 Q=5
a5 g

e Instruct students to draw an array to solve 10+2 and explain how they solved the problem.
e Model how to use an area model to find the answer to problem 1.

o Let’s use grid paper to draw a rectangle with an area of 10 square centimeters and one side length of 2
centimeters. We need to find the unknown side length.

o Ifthe width is 2 centimeters, we can count and mark off by twos until we get to 10. This means that the
unknown side length is 5 centimeters. 2 centimeters times 5 centimeters gives an area of 10 square
centimeters.

o Explain how the length of 5 centimeters is represented in the area model. (The length is 5, and the quotient is 5.
The length of the area model represents the quotient of this division problem).
e Model how to use an area model to find the answer to problem 2.
o Ask students how to draw an area model for 11+2. (Two can be the length or the width. | can’t just draw 2 rows of

square units because of the remainder. If | mark off 2 squares at a time, | count 2, 4, 6, 8, 10. | can’t do another
group of 2 because it would be 12. There aren’t enough.)



o
continue lengthening it until we get as close to 11 square centimeters as we can.
o Alength of 5 centimeters and width of 2 centimeters is as close as we can get to 11 square centimeters. We can’t
do 2 x 6 because that’s 12 square centimeters, and the total area is 11 square centimeters.
o We can show a total area of 11 square centimeters by modeling 1 more square centimeter. The remainder of 1
represents 1 more square centimeter.
3. 23+4 4, 38+4
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e Repeat the modeling process for problems 3 & 4.

B. Solve division problems with a tens place value chart.

Eleven square centimeters is the total area. Let’s draw a rectangle starting with a width of 2 centimeters. We'll

Complete Example Problems 5-8 together as a class using a tens place value chart to help students conceptualize the division of the

numbers. (Problem Set items 3, 4, 5)

5. 36+3 6. 454
“Tens Ores
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e Problem5
o 3tensand 6 ones represents what? (The whole. The total. What you are dividing.)
o Show 36 using place value disks. What is the number we are dividing by? (3)

o Let’s assume it’s telling us how many groups to make. Draw 3 groups below. For the tens, can we
distribute 3 tens into 3 groups? Think of it like dealing cards evenly among 3 players. Model as students
follow along. First, put one ten in each group. Cross off the tens one at a time as you distribute them



evenly. Next, put another one in each group if you are able. Continue this until all of the ones are
distributed. (We can put 1 ten in each group.)

Are there any ones left over? (No).

For the ones, can we distribute 6 ones into 3 groups? (Yes, we can put two ones in each group).

Are there any ones left over? (No).

How man tens and ones are in each group? (1 ten and 2 ones).

What is 36+37 (12)

Now walk students through using the standard algorithm to divide, referring back to the tens place value
chart throughout each step.

=  3tensdivided by 3 is (1 ten), Record 1 ten, 1 ten times 3 equals 3 tens. Record. Do we have any
more tens that need to be distributed? (No).3 tens minus 3 tens equals 0 tens.

= What of our whole remains to be divided? (6 ones)

= 6 onesdivided by 2 equals 2 ones. Record 2 ones, 2 ones times 3 equals 6 ones, 6 ones minus 6
ones equals 0.

=  Have students use multiplication to check the answer.

Problem 6

Repeat this modeling process.

Students will end up with 1 one left over when distributing the ones into 4 groups. Explain that this
leftover one represents the remainder of the problem.
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Repeat the modeling process with problems 7 & 8. Use multiplication (and adding remainder) to check the answer.



C. Divide two-digit numbers by one-digit numbers using place value disks, regrouping in the tens.
Complete Exercise Problems 9-12 as a class. Students will build upon division concepts learned in Exercise Problems 5-8 as they will

now have a remainder in the tens place and have to rename one ten as ten ones. (Problem Set items: 6, 7, 8)

9. 3+2 10. 30+2
Tens | Ones Tens ‘ Ones
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e Remind students of the process for completing problem 9.
e Model how to regroup in the tens when then tens have a remainder for problem 10.
o Represent 30 on the tens place value chart. How many groups are needed below? (2). Draw.
o 3tensdivided by 2 tens is? Distribute your disks, and cross off what has been distributed. The answer is? (1 ten
with a remainder of 1 ten).
Can we rename the leftover ten? (Yes, change 1 ten for 10 ones).
Let’s rename 1 ten. Rename and distribute the 10 ones. (Our answer is 1 ten and 5 ones).
Why didn’t we stop when we had a remainder of 1 ten? (Because 1 ten is just 10 ones, and you can keep dividing).

o O O O

So why did we stop when we got a remainder of 1 one? (The ones are the smallest unit on our place value chart, so

we stopped there and made a remainder).

o Now let’s solve using the standard algorithm. Record the answer as students solve.

= 3tensdivided by 2? (1 ten). 1 ten times 2 equals 2 tens.

= We started with 3 tens, distributed 2 tens, and have 1 ten remaining. Tell me a subtraction equation for
that (3 tens minus 2 tens equals 1 ten).

=  How many ones have to be divided? (10 ones)

=  Yes. We changed 1 ten for 10 ones. Say a division equation for how you distributed 1 ten or 10 ones (10
ones divided by 2 equals 5 ones).

=  We renamed 10 ones, distributed 10 ones, and have no ones remaining. Say a subtraction equation for
that (10 ones minus 10 ones equals 0 ones.)

11. 4+3 12. 42+3
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e  Repeat the modeling process with problems 11 & 12. o



Divide a two-digit number by a one-digit number with a remainder in the tens place.
Complete Example Problems 13-15 with students. These examples will also build upon what students have gained conceptually

throughout the previous section as the tens place will have a remainder and the ones place may or may not have a remainder. This
last section should act as a bridge from conceptual understanding and dividing with models to solving problems using just the
standard algorithm. (Problem Set items: 9-20)

13.57+3
Tens Ones
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e Repeat the modeling process with problem 57.

e Bring students attention to the fact that there are 2 tens left over after three tens were distributed.

e Model unbundling two tens as 20 ones in the place value chart.

e Model the standard algorithm by showing that there is one ten in each group with two tens remaining. Write the three in
the tens place, with 2 tens remaining (since 5 tens minus 3 tens equals 2 tens)

e Referring to both the place value chart and the standard algorithm, ask how many ones do they have altogether now (27
ones, 20 ones plus 7 ones equals 27 ones).

e Ask whatis 27 ones divided by 3? (9).

e 9ineach group is recorded above, in the ones place. Record the remaining steps. Find quotient, check with multiplication.

15.74 +8

e  For Problems 14 and 15, encourage students to think about the place value chart and use mental math as they solve these
two problems with the standard algorithm. Plenty of practice problems have been provided so students can build towards
just using the standard algorithm.

e  For Problem 15, encourage mental math strategies, such as 8 times 9 equals 72. 72 is part of 74 with 2 left over, so 74
divided by 8 is 9 with a remainder of 2.



Problem Set
Show division using an array and an area model.

Show division using an array. Show division using an area model.
1. 18+6 3
1%
Quotient = 3
Remainder = 0 Can you show 18 + 6 with one rectangle? yes
2. 19+6

Quotient = 3

Remainder =1

Can you show 19 + 6 with one rectangle? no
Explain how you showed the remainder: | outlined one
more square unit




Show division using disks. Relate your work on the place value chart to long division. Check your quotient and remainder
by using multiplication and addition.

3. 272
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Show division using disks. Relate your work on the place value chart to long division. Check your quotient and remainder

by using multiplication and addition.

6. 50+2
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Solve using the standard algorithm. Check your quotient and remainder by using multiplication and addition.
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Name:

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part B: Dividing Whole Numbers (up to 2 digit dividends and 1 digit divisors)

Example Problems

Solve division problems with and without a remainder using the area model.

1. 10+2 2. 11+2
5 5 |
2 2o
ool 1=
lO 72:5 -’ i az 6
= I
3. 23+4 4, 38+4
Solve division problems with a tens place value chart.
5. 36+3 6. 45+4
Tens | Owes
WAL sese \ 2_

oo




Divide two-digit numbers by one-digit numbers using place value disks, regrouping in the tens.

9. 3+2

Tens | Ones
£ 5@

11.4+3

10. 30%2

Tens | Ones
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12. 42+3

Divide a two-digit number by a one-digit number with a remainder in the tens place.

13. 57+3
Tens Ones
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14. 86+5

15.74+8



Problem Set

Show division using an array and an area model.

Show division using an array.

Show division using an area model.

1. 18+6
Quotient =
Can you show 18 + 6 with one rectangle?
Remainder =
2. 19+6
Quotient =
Can you show 19 + 6 with one rectangle?
Remainder = Explain how you showed the remainder:




Show division using disks. Relate your work on the place value chart to long division.

by using multiplication and addition.

3. 27+2

Tens Ones

guotient =
remainder =

4. 38+3

Tens Ones

guotient =

remainder =

5. 86+4

Tens Ones

guotient =

remainder =

2127

3|38

4| 86

Check your quotient and remainder

Check Your
Work

Check Your
Work

Check Your
Work




Show division using disks. Relate your work on the place value chart to long division. Check your quotient and remainder
by using multiplication and addition.

6. 502
Tens Ones Check Your
2150
Work
guotient =
remainder =
7. 75+3
Tens Ones 3[75 Check Your
Work
guotient =
remainder =
8. 92+4
Tens Ones Check Your
4192
Work
guotient =

remainder =



Solve using the standard algorithm. Check your quotient and remainder by using multiplication and addition.

9. 46+2 10. 96+ 3
11. 85+5 12. 52 +4
13.53+3 14.95+4
15.89+6 16. 96 + 6
17. 60+ 3 18. 60+ 4
19.95+8 20. 95+7




Teacher Companion

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part C: Place Value and Adjacent Base Ten Units

Adapted from Eureka Lesson: 5" Grade, Module 1, Topic A, Lessons 1-2
Use Prior to: Grade 6, Module 2, Topic C, Lesson 14

Standard: : 5.NBT.A.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.
Purpose: Instruction often fails to connect the division algorithm to place value, making it difficult for
students to connect to and understand the division algorithm. These items ensure students have the
necessary understanding of place value to connect to the target standard.

Note: Begin this lesson with a Fluency Practice. For 1-14, work through the examples together. Repeat this procedure for 15-24.
Working through the Example Problems with a place value chart will build student understanding of place value. By the time

students get to the Problem Set, they should be able to complete the problems without the place value chart.

Fluency Practice

Fill in the missing values.

1.

2
3
4.
5
6
7

Write each decimal in standard form.

15
16

17.
18.
19.

10 ones =1 ten

20 ones = 2 tens
30 ones =3 tens
80 ones = 8 tens
90 ones =9 tens
100 ones =10 tens

110 ones =11 tens

. 3tenths =0.3

. 4tenths=0.4

3 hundredths =0.03
43 hundredths = 0.43
5 hundredths = 0.05

10.
11.
12.
13.
14.

20.
21.
22.
23.

24

120 ones =12 tens
170 ones =17 tens
270 ones = 27 tens
640 ones = 64 tens
670 ones = 67 tens
830 ones = 83 tens

980 ones = 98 tens

35 hundredths = 0.35

7 ones 35 hundredths = 7.35

9 ones 24 hundredths =9.24

6 tens 2 ones 4 hundredths = 62.04

. 3 hundreds 7 tens 9 ones 8 hundredths = 379.08

Reviewing this foundation will help support students in the work of this lesson.

Emphasis on unit language strenthens place value understanding and also builds important parrallels
between whole number and decimal fraction understanding.



Example Problems

Use the place value chart and disks to solve the following problems.

Students can use the place value chart and discs to solve the problesm. Students can also insert this page into a page protector and
write directly on the place value chart.

Problem 1

Represent 1 million on the chart. (Students place a disc in the millions place)

How can you show 1 million using hundred thousands (1 million is the same as 10 hundred thousands)

What is the result if | divide 10 hundred thousands by 10? (Ten discs can be placed in the hundred thousands)
How many are in each group? (When | divid 10 hundred thousands by 10, | get 1 hundred thousand in each group)

So 10 hundred thousands + 10 = 1 hundred thousand; 1 million + 10 = 1 hundred thousand (because 1 million is the same as
10 hundred thousands); 1 hundred thousand is 1/10 as large as 1 million.

Complete a through a — i together, asking students to recognize the pattern as they continue to divide by 10. (it takes 10 of
the smaller units to make 1 of the larger)

Problem 2

Represent 4 tenths on the chart (students write a 4 in the tenths place).

Find the value of 10 times 0.4. Show your result at the bottom of your place value chart. (4 tenths x 10 = 40 tenths, which is
the same as 4 wholes. 4 ones is 10 times as large as 4 tenths.)

On your place value chart, use arrows to show how the value of the digits has changed. Draw an arrow to indicate the shift
of the digit to the left, and write x10 near the arrow.

Why does it move to the left? (Because it is 10 times as large, it has to be bundled for the next larger unit).

Complete a through a — i together, asking students to articulate how the value of the digit changes and why it changes
position in the chart.

Millions Hundred Ten Thousands | Hundreds | Tens Ones Tenths Hundredths | Thousandths
Thousands | Thousands
@
o
o
1. Divide single units by 10 to the thousandths. 2. Multiply and Divide by 10, 100, and 1,000
a. 1million+10=1 hundred thousand a. 04x10=4
b. 1hundred thousand + 10 = 1 ten thousand b. 0.04x10=04
c. 1tenthousand+10= 1 thousand c. 0.004 x10=0.04
d. 1thousand +10= 1 hundred d. 6-10=056
e. 1hundred+10= 1ten . 6+100=0.06
f. 1ten+10= 1one




g. lone+10= 1tenth
h. 1tenth+10= 1 hundredth
i. 1 hundredth +10= 1 thousandth

6 + 1,000 = 0.006
2.43x10=24.3
2.43 x 100 = 243
2.43 x 1,000 = 2430

> @ o

3. Use the place value chart and arrows to show how the value of the each digit changes.

Guide students in articulating changes in value and shifts in position while showing it on the place value chart. Lead students to
discuss how the digits shift as a result of their change in value by isolating one digit. Ask students the following questions to help
them identify patterns.

e What do you notice about the number of zeros in your products when multiplying by 10, 100, and 1,000 relative to the
number of places the digits shift on the place value chart? What patterns do you notice?

e  What is the same and what is different about the products of a, b, and c? (The digits are exactly the same, only the values
have changed)

a. 3.452x10=_ 34.52
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d. Explain how and why the value of the 5 changed in (a), (b), and (c).

The value of the 5in 3.452 is 5 hundredths. In (a), the 5 becomes 5 tenths. In (b), the 5 becomes 5 ones. In (c), the 5
becomes 5 tens. The value keeps changing because | multiplied and made the 5 ten times, then 100 times, and
finally 1,000 greater.



4. Use the place value chart and arrows to show how the value of each digit changes. The first one has been done for
you.

Guide students in articulating changes in value and shifts in position while showing it on the place value chart. Lead students to
discuss how the digits shift as a result of their change in value by isolating one digit. Ask students the following questions to help
them identify patterns.

e  Compare the solutions you found when multiplying by 10 and dividing by 10 (3.452 x 10 and 345 + 10). How do the
solutions of these two expressions relate to the value of the original quantity? How do they relate to each other?

a. 345+10=_ 345
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d. Explain how and why the value of the 4 changed in the quotients in (a), (b), and (c).

In all of the problems the 4 got smaller. In (a) it became 4 ones because | divided it by 10. In (b) it moved 2 places
smaller because | divided by 100 — which is like dividing by 10 twice. In (c), it got the smallest. It moved three places
because | divided by 1,000, which is like dividing by 10 three times.

5. Solve without using the place value chart.
Now that students have practice with the place value chart, encourage a move away from the concrete-pictorial
representations of the products and quotients and, instead, move toward reasoning about the patterns of the
number of zeros in the products and quotients and the placement of the decimal.

1. 6.671x100=0667.1



2. 684+1,000 = 0.684
3. 4.582x10 = 45.82

4. 7.281x100=728.1
5. 9.254 x 1,000 = 9,254
6. 2.46+10=0.246

7. 678+100=6.78

8. 67+1,000=0.067

Problem Set
Students should work the Problem Set independently. Check for understanding as they complete the work.

1. Solve.
a. 54,000 x 10 = 540,000
b. 54,000 + 10 = 5,400
c. 87x10=87
d. 8.7+10=0.87
e. 0.13x100=13
f. 13+1,000=0.013
g. 3.12x1,000=40.312
2. Find the products.
a. 19,340x10 =193,400
b. 19,340x 100 =1,934,000
c. 19,340 x 1,000 = 19,340,000
3. Find the quotients.
a. 152+10=15.2
b. 152+100=1.52

c¢. 152+1,000=0.152



Name:

Fluency Practice

Eureka Acceleration Tools

Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part C: Place Value and Adjacent Base Ten Units

Fill in the missing values.

1.

2
3
4.
5
6
7

Write each decimal in standard form.

15
16
17
18
19

10ones=____ ten
20o0nes=_____ tens
30ones=_____ tens
80ones=____ tens
90ones=_____ tens
100 ones=____ tens
110ones=____ tens

. 3tenths =

. 4 tenths =

. 3 hundredths =

. 43 hundredths =

. 5 hundredths =

Exercise Problems

10.
11.
12.
13.
14.

20.
21.
22.
23.
24.

120ones=____
170 ones=__
270 ones=___
640ones=___
670 ones=__
830ones=__
950ones=__

tens
tens
tens
tens
tens
tens

tens

35 hundredths =

7 ones 35 hundredths=__
9 ones 24 hundredths =

6 tens 2 ones 4 hundredths =

3 hundreds 7 tens 9 ones 8 hundredths =

Use the place value chart and disks to solve the following problems.

Millions

Hundred Ten
Thousands | Thousands

Thousands

Hundreds

Tens

Ones

Tenths

Hundredths

Thousandths




1. Divide single units by 10 to the thousandths.

Multiply and Divide by 10, 100, and 1,000

1 million + 10 =

1 hundred thousand + 10 =
1 ten thousand + 10 =

1 thousand + 10 =

1 hundred + 10 =
lten+10=

lone+10=

1tenth+10=

1 hundredth + 10 =

S®m o a0 T

0.4x10=
0.04x10=__
0.004x10=__
6+10=__
6+100=__
6+1,000=__
2.43x10 =
243x100=__
243x1,000=___

S @ - 0 o 0 T o

a. 3.452x10=_ 34.52

3. Use the place value chart and arrows to show how the value of the each digit changes.

o
/3 - /5 /2
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b. 3.452x100=

®
c. 3.452x1,000 =

o

d. Explain how and why the value of the 5 changed in (a), (b), and (c).




4. Use the place value chart and arrows to show how the value of each digit changes. The first one has been done for
you.

a. 345+10=__ 345

IS NG N N S S

b. 345+100=

c. 345-+1,000=

5. Solve without using the place value chart.
1. 6.671x100=

2. 684 +1,000=
3. 4.582x10=

4. 7.281x100=
5. 9.254 x 1,000 =
6. 2.46+10=

7. 678+100=

8. 67+1,000=



Problem Set

1. Solve.

a. 54,000x10=

b. 54,000+ 10=

c. 87x10=

d. 87+10=

e. 0.13x100=

f. 13+1,000 =

g. 3.12x1,000=

2. Find the products.
a. 19,340x10 =
b. 19,340x 100 =

c. 19,340 x 1,000 =

3. Find the quotients.

a. 152+10=

b. 152+100=

c. 152 +1,000=




Teacher Companion

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part D: Dividing Whole Numbers (up to 4 digit dividends, 2 digit divisors)

Adapted from Eureka Lesson: 5" Grade, Module 2, Topic F, Lessons 20-23
Use Prior to: Grade 6, Module 2, Topic C, Lesson 12

Standard: 5.NBT.B.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, subtracting multiples
of the divisor, and/or the relationship between multiplication and division. lllustrate and/or explain the
calculation by using equations, rectangular arrays, area models, or other strategies based on place value.
Purpose: This standard does not call for the standard algorithm, so students may engage with these
problems in a variety of ways. The most important look-fors here are the accuracy of the answer, the
efficiency of the strategy, and how the remainder is dealt with. The problems scaffold in difficulty.

Note: This lesson is designed to build student understanding of division as the problems increase with complexity. The lesson begins
with 2 digit dividends and 2 digit divisors and leads up to 4 digit dividends and 2 digit divisors.
e Each set of Example Problems and Problem Sets should be completed before moving to the next set of Example Problems

and Problem Sets.
e  Walk students through the example problems using estimating strategies, solving, and checking for correctness.
o Students should round the dividend and divisor to estimate a quotient.
e  Walk students through using unit form when estimating an answer for larger dividends (3 to 4 digit dividends)
o For example, if dividing 590 by 17, they can estimate 60 tens + 20 tens = 3 tens.
e Then give students the opportunity to complete the Problem Set independently following the same procedure.

Example Problems

1. 72+21 72;\_2‘

Ehndd & G

%6020 2l ;——-723 21X3=63

=6<2 -6 63+9=172
:;3 q

000




2. 94+43 3. 84+23
P43 @i 23
[
Gy D D
% 805 %0 45/'6}-4_ eemte 2 80% 20 2 23¥3=
= s \ X3-69
=2y 86 g6+8=94 =8 Zaﬁgj pzng{é? 69+15=8%
- B : = TF
coo Quoﬁé‘ﬂ'}'ﬁg 2is e Q«(Jd'fﬁﬂ+0'F J‘l" is
et 10 by Try 3.
4, 57+29
5729
{erety
N N 2 !
4,6(\) - 30 2957 - 29/ 57 29%1=29
- —29 29428257
=2 28
00° QMO'h?fTi’ of 215
% oo bl‘a. Try £,
Problem Set
Divide. Then check with multiplication.
1. 65+17 2. 49=21 3. 78=+139
3 R14 Check: 2 RY check: " Check.:
17,6 §
.5 1 17x3=51 2144 XZé + 7 3?,7§ 39
1 4 51+ 14 =65 "43 32 49 _"(8 ?(";
O T




4, 84+32 5. 77+25 68 +17
Check : Check: check.:
2 R 3 R2 Y
sk 32 Gk 25I7T7 % 45 177438 17
—b4 R2_ 120 =75 s 77 248 X4
=S Gk o 2 it —% [t
20 0 68
Example Problems
1. 25647
256 =< 41
A, 250%50 $T%X5=23S
_ sz 41)256
=250 —23¢ Z3S+2l:256
=5 2]
0o / Yes. The eskimated
Quotiest of 5 is
perfect.
2. 236+39 3. 369+46
236+<39 @
o) 8 ()
o 2405 40 r__é 39%4=23Y4 oues
=24 <Y 2 22335 234 +2=236 3 \
:6 — 8
s The estinated -32% -3t
* C quotient of & is LN 41
perfect, =6 =46
. \




4. 712+94

712 94
A =~ 7
ALT20x90  qurss . W72 Pt xXT= 658
=72 <9 — 752 -658 6S58+54=712
=¥
Problem Set
Divide. Then check with multiplication.
6. 25847 7. 148 + 67 8. 591+73
2 Ry R7
3
a7 |2 5;R2 57}7@‘ 73/5‘?1
- 235 ~134 -58%
23 Check: | j+ 7 otk
: Cheth: 73 g
47x5=235 Check 7<627 +I?£ AR+ g_;"
235 +23= 258 3% TIng 58% 59|
9. 759+94 10. 653 +74 257 =36
R7 R5
qu/ 759 94 759 N 36)257
7 — 7 5
check: Q4 752 check: Q4 752 check: 3; 252
x 8 + 7 X8 + 7. .7 + 5
752 759 752 759 252 257




Example Problems
1. 590+17

20 enes L 20 = 4 ones

Eeldbon)  (ghed)

60 +ens + 20 3+€n§ 34 518
'7) QO K17 112

———
80 238 590

-4g  1EE0

—_— 57¢

2. 887+27

3. 839+41

4. 580+17

90 Hens +30 = 3teng 32 32
60 enes+30 = Zones 27/_ gfg_] ¥ 2T + %él;

)

goens +240 = 2 ene 20 N
19 ones == 40 = O oneg ll'/l—ggq X20 g20

1 2

224

17 +bh4o 88T
-si_ T géy
23

oo 119
It 1820 "g3g
X ©
3 4 R2
tli 0 Check:
7.0 34 x17=578
6 8

578 +2 =580




Problem Set

Divide. Then check with multiplication.
11. 730+ 32 12. 940 + 28 13. 553 +23
2 R26 16 ' A
32/730 28/ qlo > )——LLR-'L
-6k -84 2223
y '8 B
e =
32 Toy 2 2 s52
7«623 + 2¢ x;; jq; _i_?%g_ +
+ho 130 264 4o bgo o3
Tok teL0 g52

Example Problems
1. 6,247 +29

Cestrmared3

bo hundredl =~ 20 = 2 hundced { 2\5% 5,235
1o tent Lia =~ | den 249 e, 247 X qu + &
: - 435 6,247
150 ones 2306 = 5 enes uy + 4300 )
Al o=t
1867 5_135
- 145
\a
2. 4,289:52
(eshnater) (Ehea3
z 82 Y2y
Hootens = 50 = §ens ng? X oozt
K 42
l00ones < g = +4yloo
Lo =27 oner ..I[‘;:I e

25



Gk )

3. 6,649 +63 e
Catndes)
boh ~fo = 1% 6,6\5
0 hundieds =+ 60 = | hundeed. T o g
300 anes T80 =5 ones -(L3 315 6649
s +b300 !
=11
34
4, 4,859 =23
Z (1
23) 4,859 211 4,953
- X 23 q“‘ :
25 ¢33 1425
“_l}z__ +t4220
q
223 Tqgss
(7>
Problem Set
Divide. Then check with multiplication.
14. 7,242 + 34 15. 9,152 + 29 16. 4, 424 + 63
213
24 j'?l?."ll ;_qiq,\sz G-hs 442y
b -%1 L‘I’Lf ‘
Yy us -
-4 -29 4
| o2 1672 - 0
~\O07Z - 145
S I VY4
215 10 Yy ylo
213 < 3 +°\,l'55 <> R ) |
¥ 34 _‘3—5 L Y _
$52 2835 3752 S R10 Yy
« 6390 L6300 4200
Q (35 Gy10
7,242 ) 1,




Name:

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part D: Dividing Whole Numbers (up to 4 digit dividends, 2 digit divisors)

Example Problems

Ehndd &l e

N 6020 21 ’723 21%X3=63
=6=< -63 63+9=72
=3

2. 94+43 3. 84+2 4. 57+29

Problem Set
Divide. Then check with multiplication.

1. 65+17 2. 49+21 3. 78+39

4. 84+32 5. 77+25 68 + 17




Example Problems

1. 256+47
256 < ¥1
A, 25050 }7%X5=23S
ez WJz56
=25 = Z23c  23542|=254
=5 2]
so? / Yes. The estimated
Quotiest of 5 is
perfect.
2. 236+39 3. 369+46 4, 712+94
Problem Set
Divide. Then check with multiplication.
6. 25847 7. 148 +67 8. 591=+73

9. 759+94 10. 653+ 74 257 + 36




Example Problems

1. 590+17
Ssdeion)  (Cched)
20 ones L 20 = 4 ones Y *L7T t12
%5 238 590
_4g  F34o
5
| 2. 8
2. 887 =27 3. 839+41 4, 58017
Problem Set

Divide. Then check with multiplication.

11. 730+ 32 12. 940 + 28 13. 553+ 23




Example Problems
1. 6,247 +29

S
[‘/r_i-l-i mﬂ"«‘tB
S S

(o hundcedt = 20 = 2. hundeeds

%y

2.\5 6,235

R
L]
150 bres =30 = 5 enes 4y + 43060 ©.2
) ———
2l —a3s
87 )
- 145
\%
2. 4,289+52 3. 6,649 + 63 4. 4,859+23
Problem Set
Divide. Then check with multiplication.
14. 7,242 + 34 15. 9,152 + 29 16. 4,424 + 63




Teacher Companion

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part E: Multiply Multi-Digit Numbers

Adapted from Eureka Lesson: 5" Grade, Module 2, Topic B, Lessons 5-8

Use Prior to: Grade 6, Module 2, Topic C, Lesson 12

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

Purpose: When carrying out the standard algorithm for multi-digit division, students must multiply multi-
digit whole numbers. Since the multiplication shows up within the division algorithm, the standard
algorithm proves to be the most efficient method for students. The three problems show possible
multiplication problems that may arise during the division algorithm and scaffold in difficulty.

Note: In this lesson, students connect visual models of multiplication and the distributive property to partial products of the
standard algorithm. By the end of the lesson, students will estimate products and solve using just the standard algorithm. The lesson
is divided into sections with Example Problems and Problem Sets. Work through each set of Example Problems and Problems Sets

before moving to the next set.

Example Problems
Solve using area model and the standard algorithm.

Model the use of an area model to solve the first problem.

Think aloud as you decide which factor to decompose. (For example, | think counting units of 23 is easy because | can find
30 of them and add just one more.)

Use the text box to help students walk through the problem.

Use the same procedure for the next problem.

1. 23x31
e Label the top 23, with 1 group of 23, and 30 groups 23 2_ ?)
of 23. ] 23 X 3 ‘
e Find the product of 1 and 23, and then 30 and 23.
e Add the partial products to find the total area of the 2, '_J)
rectangle 30 Q qo
+
e Whatis23x31?713 (Oqo - —_—
e Now solve using the standard algorithm. Compare —[ ] 5
this process to the area model.
2. 343x21 343
e 312
l 3 x 21
3473
7| ©BEO +686 0
—_—
1203




Problem Set

Draw an area model, and then solve using the standard algorithm. Use the arrows to match the partial products from
the area model to the partial products of the algorithm.
Allow students to practice the problem set on their own. Check for understanding.

1. 34x21=774

34
EX
x21
I 34 —
34
J 774
2. 434x21=9,114 434
43 Y
x 21
/ '*‘81 o 3O
Example Problems
Solve using an area model and the standard algorithm.
Students will now decompose both numbers to solve.
1. 64x73 76 + 3
e This time, decompose both factors and label. “f 280 17
e  Multiply:
o 4x70=280;4x3=12 *
o 60x70=4,200;60x3 =180 ‘_/200 180
e  Add the partial products to find the total area of the éo
rectangle (280 + 12 + 4200 + 180 = 4,672)
7 3 A 1 i e Now solve using the standard algorithm
L e Find the value of 4 units of 73
<~ b4 X ind the value of 4 units o
x b4 —_—— "‘7‘;’2—’ o 4x73=292
—__g_i— Z—; U1z 2; e  Find the value of 60 units of 73.
2 u 330 +y3 %0 o 60x 73=4,380
L} = 2 e Add the partial products. What is 64 x 73? 4,672
)

Compare the model with the algorithm. What do you notice about the partial products?
Be sure that the students see that both processes have students multiply first and then add, and the answers are the same. Also, in
the area model, they had to add 4 sections of partial products and then combine into two products. In the standard algorithm, there
were only two partial products. The partial products/area model looks like the standard algorithm, but all the parts are decomposed.



2. 814x39 3.624 x 82

T 14 b 2 4
600 + 20 + 4 2 2
800 + 10 + 4 x 3 q 20 48,000 1,600 | 2320 | 49,920
a0 24,000 [300] 120 | 24,420 . 3 |24 g
. 2200 | %0 | s 1226 122 6 5 1,200 40 1,248 2 & 5

5 - o i Rl
+244 2 0 ———
_———I—’—P_LF’_—' s (1 %

= 1)7 G
Problem Set

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.

Allow the students to complete the problem set independently. The arrows help students identify partial products in both ways of
solving of the problem.

1. 48x35
48
) + x 35
5 200 q.go 240 ———P> 2__1%5
x
+
— + 1440
1,200 240 | L,
30 l,é 80
2. 648 x35

648

boo + 4o +8 LA
5 3,000 200 {wo| 3240 — 3240

+ p + | 9440
30 18,000 1,200 |240| |9, 440 2. 2.6 %0




Example Problems
Solve using an area model and the standard algorithm.

Students continue multiplying multi-digit numbers. Some of the examples include factors with 3 digits each, resulting in 9 partial
products that combine to 3 partial products. Use the notes in the text box to walk students through the process. Emphasize how the
combined partial products match the partial products of the standard algorithm.

1. 524x136
e Decompose both factors oS24
0 '500+20-+4and 100+30+ 6 ¢ 'ZT**!"“E’L
e Multiply and add across 30 3}’ 44
o (6x500)+(6x20)+(6x4)=3,144 \%72 0
. 88; 5(5383); (32(1);(020)2;)(331)(02) =41)5'75220400 e roz4o o
o X + X + x4) =52,
. Th264
e Add partial products
o 3,144 + 15,720 + 52,400 = 71,264

Solve using the standard algorithm. What
do you notice about the partial products?

2. 481 x 352
481
Yoo + 80 + | x "22
S
2| 800 | ko | 2 %7-"’//;’_;3?.050
! >t 44y3oo0
5:) 20’000 '-{'OOO 5o 2"‘,050 1 bq)g 12,
300 120,000 |2Y,000 | 300 l‘-l‘-l’SO
3. 481 x302
481
oo + %0 t+ | »
b2
2 |60 N p 2 -
: 300 9% +1 543006
) 11!512 b2

300 [ 12p 000 | 24,000 | 300[ 144300




Problem Set

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.

Students will be working with 4 digit numbers, but apply the same concepts as before.

8,401

305
—Jooo + Y4oo + | 48505
40,000 2000 |5 [w208 T2520300

+ 2562305
300| 2,400,000 [120,000 [300 | 2,520,300

9)

7,481
350

Zoop + Hoo + g0t 31-'&!0—50

gp | 350,000 | 20,000 1,000 | 50 (374050 + 2-:5. ¥300
° 5218350

3060| 2100,000 {120,000 Zto00| 300 2., 244,300
J




Example Problems

Estimate the product and then solve using the standard algorithm.

Students will now use the standard algorithm to multiply without the use of the area models. To check if their answer is
reasonable, they will first round the factors and estimate an answer. Follow the notes in the text box to walk students
through this process.

1. 314x236
514
e Round each factor to estimate the product St k236
e Multiply the rounded factors = 3eo X teo % 31 - -
e Notice that both factors were rounded down. S &b, 000 1B R 4
Will the actual product be more or less than the 1 {1 2 0
estimated product? Why? (The actual product +02%0D0
will be more than 60,000 because our factors are —t
actually greater than what we rounded them to.) 7 4 1 o %
e Solve the problem using the standard algorithm.
e Was the estimated product reasonable? (Yes,
although it is more than our estimated product, it
is still close. Our answer makes sense.)

2. 1,882 x296

e Round each factor to estimate product.

) 352 295 | 822

e  Multiply rounded factors.

e Notice that both factors were rounded :: Z,OOO " 2060 % 2 1 .
up. ————H—f———‘
e Wil the actual answer be more or less? - C,oo' 000 |\ 2 ‘1 g8
(It will be less because our factors are V4
(LA53%0
actually smaller than what we rounded
rr
them to.) + 37 L4000
e Solve the problem using the standard it
algorithm. S 5 7) O —{ 2—

e Does the answer make sense? (Yes,
although it is less than the estimated product, it is still
close. Our answer makes sense.



Problem Set

Estimate the product first. Solve by using the standard algorithm. Use your estimate to check the reasonableness of the
product.

a. 213 x328 b. 662x372 C. 739x442
ey Az 700 X Yoo R-Joo X Yoo
= 60,000 = 280p00 = 2g80poOOo

0% s 1329
x‘;é%‘ rgzq_f ﬁ)("l"fl
42,60 He 340 147 @

+ 3300 + 198 koo +2":1'2%%
b4 246,26 i ol =t
bQ,g ) L‘ 326.‘938

d. 807 x491 e. 3,502 x 656 f. 4,390x741

~ RoO X Soco 7Y 000 X 700 A Y ooo X 7060

= ogooo = 2,800p0O = 2809000

07 3502 Y 290
xXual X (56 X 4]
80-’ 2% o2 = [ ;q O
3 22,509 yzlol 268 | 20713,000
296,237 2297123\2 3,1{2.}5 Qo




Name:

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part E: Multiply Multi-Digit Numbers

Example Problems
Solve using area model and the standard algorithm.

1. 23x31
e Label the top 23, with 1 group of 23, and 30 groups 23 2.3
of 23. ] 23 X 3 |
e Find the product of 1 and 23, and then 30 and 23.
e Add the partial products to find the total area of the 7_ 3
rectangle 30 é, qo
+
e Whatis23x31?713 (Oqo - —_—

e Now solve using the standard algorithm. Compare —[ ] 5
this process to the area model.

2. 343x21

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

the area model to the partial products of the algorithm.

1. 34x21-=
34
x 21
2. 434 x21=
434

x 21



Example Problems
Solve using an area model and the standard algorithm.
1. 64x73

70 +3
e This time, decompose both factors and label. '"'f [- 280 12
e  Multiply: B
o 4x70=280;4x3=12 *
o 60x70=4,200; 60 x 3 =180 4200 180
e Add the partial products to find the total area of the éo
rectangle (280 + 12 + 4200 + 180 = 4,672)
7 2 13 K i e Now solve using the standard algorithm
[ x b e Find the value of 4 units of 73
x bY et SN "‘7;’2': o 4x73=292
——?—Z‘ Z U1z % e  Find the value of 60 units of 73.
2 4330 +t43¥O o 60x 73=4,380
L{ L. =1 2 e Add the partial products. What is 64 x 73? 4,672
)
Compare the model with the algorithm. What do you notice about the partial products?
2. 814x39 3.624 x 82
Problem Set

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.

1. 48 x35
48
x 35

2. 648 x35
648

x 35



Example Problems
Solve using an area model and the standard algorithm.

1. 524x136

e Decompose both factors

o 500+20+4and 100 +30+6
e  Multiply and add across

o (6x500)+(6x20)+(6x4)=13,144

o (30x500)+(30x20)+(30x4)=15,720

o (100 x 500) + (100 x 20) + (100 x 4) = 52,400
e Add partial products

o 3,144 +15,720+ 52,400 = 71,264

2. 481x352

3. 481x302

30

LoD

524
x 136

3144

| iz
3},4‘?
15720

+5240 o

" 7h264

15,720

52400

Solve using the standard algorithm. What
do you notice about the partial products?




Problem Set

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.

1. 8,401 x305

8,401
x 305

2. 7,481 x350

7,481
x 350



Example Problems
Estimate the product and then solve using the standard algorithm.

1. 314x236
236 >4
e Round each factor to estimate the product 3ttt x 23 >3
x e =
e Multiply the rounded factors ~ '3eo ¥ teo z) o
e Notice that both factors were rounded down. S b0 oo0 184
Will the actual product be more or less than the . f{ 2 0
estimated product? Why? +L2% 0 0
e Solve the problem using the standard algorithm. sl
e Was the estimated product reasonable? 7 L{’ | O Lf

2. 1,882x296

Problem Set
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

d. 807 x491 e. 3,502 x 656 f. 4,390x741




Teacher Companion

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part F: Dividing Decimals to Hundredths

Adapted from Eureka Lesson: 5" Grade, Module 1, Topic F, Lessons 13 - 15
Use Prior to: Grade 6, Module 2, Topic C, Lesson 14

Standard: : 5.NBT.B.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; justify the reasoning used with a written explanation.

Purpose: This standard does not call for the standard algorithm, so students may engage with these
problems in a variety of ways. The most important look-fors here are the accuracy of the answer, the
efficiency of the strategy, and how the work with the decimal dividends and divisors. Furthermore,
students who produce unreasonable answers may not understand the connection between place value
and division. The problems scaffold in difficulty.

Note: Walk students through the various types of example problems, allowing them to try some of them on their own along the way.
This practice will help students understand that the answers to decimal division is similar to finding basic facts except the units may
have a different value because of the decimal point location. When students convert the decimals to their smallest unit, it helps
them make sense of dividing decimals. For example, 2.5 + 5, is the same thing as 25 tenths divided by 5. Students can easily group 25
tenths into 5 groups of 5 tenths, resulting in 3 tenths. The lesson builds on this concept as the number of digits increases in the
examples. Students will eventually work towards dividing decimals using the standard algorithm.

Example Problems

Divide.

Use a place value chart and disks to begin the problems. Try moving away from the charts as students move along and
use basic fact knowledge as well as unit language to help solve.

1. 09+3=03
e Draw disks to show 9 tenths on your place value chart.
e Divide 9 tenths into 3 equal groups.
e How many tenths are in each group? (3 tenths or 0.3)

2. 0.24+4=0.06
e 24 hundredths divided into 4 groups equals 6 hundredths or 0.06

3. 0.032+8=0.004
e 32 thousandths divided into 8 groups equals 4 thousandths or 0.004.

4. 15:5=0.3
e Read the equation like “Fifteen tenths divided by 5.”
e Divided 15 tenths into 5 equal groups.
e How many tenths are in each group? (3 tenths or 0.3)



5. 1.05+5=0.21
e 105 hundredths divided into 5 groups equals 21 hundredths or 0.21
6. 3.015+5=0.603
e 3,015 thousandths divided into 5 groups equals 603 thousandths or 0.603

Compare the relationships between

7. 48+6=08and48+6=8
Possible response: 8 is ten times greater than 0.8. 48 is 10 times greater than 4.8. The digits are the same in
both equations, but the decimal points are in different places.
Ask students how knowing 48 divided by 6 can help them with 4.8 divided by 6. ( If you think of the basic fact
first, you can get a quick answer. Then, you just have to remember what units were really in the problem. This
one was really 48 tenths. The division is the same, the units are the only difference.

8. 4.08+8=0.51and 408 -8 =51
Possible response: 4.80 is the same as 408 hundredths. When | think about 408 divided by 8, | know the answer
is 51. So 408 hundredths divided by 8 will give me 51 hundredths (0.51).

9. 63.021+7=9.003 and 61,021 + 7 =9,003
If I divide 61,021 by 7, | know the answer is 9,003. 63.021 is 63,021 thousandths, so 63,021 thousandths divided
by 7 equals 9,003 thousandths, or 9.003

Divide using a place value chart and the standard algorithm
As you instruct students how to use the place value chart, complete the standard algorithm out to the side with each
step so they can see the relationship between the two.

10. 6.72+3=2.24

e Begin by sharing 6 ones in thr.ee i OﬂCSJ 'lE(TH'\S hmére&;};

equal groups. How many are in each 2.2

group? 2, with 0 leftover R{QAX & o0 R4 QY »& 3 - 2 2')+
e Share 7 tenths into three groups. R Qy 6‘72 ’

How many are in each group? Are \‘ ARy -6 X 3

any leftover? 3 groups with 1 left 3R] & o 7 6 S

over - T T -—=—==T— - — ’.6

Change the leftover tenth for 10 00 00 0000 )2

hundredths. -'-'--—--L——- - .= -2

How many hundredths do we have 00 0o o000 O

now? 12 o TR AR TR ke ey o o e

Share the hundredths into 4 groups. 00 00 6000

Look at the three groups. How many TR SIS o smmmoriimsetey s

are in each group? 2 ones, 2 tenths,

and 4 hundredths



11.4.236 +3=1.412

Ones Tenths Hundredths Thousandths
']
biﬂk dQ LT ‘%QQQQ
238y
28 AGY
PO co0o |0  |eo
6 |leeoo |© | oo
"""""""""" sooo |°  loo
12. 1.324+2 =0.662
Ones Tenths Hundredths Thousandths
-
® ~ bba\* Q& 24y
n& b b
RN 52586
""""""""" o 566’6““3’55 co | oo
""""""""" 60000 |00000 |00

NN o

S

NN



13. Divide using the standard algorithm.

a. 0.78+3= 0.26 b. 7.28+4= .32 c. 17.45+5=_ 3,44

.26 1.82 03.49
3}0—-12 4728 5/11.4s

y -1S

13 —g 24
% 32 iz

43
0

Divide using the standard algorithm.

These next two problems have remainders. Student may still choose to use other strategies to solve, but it is
important for students to be familiar with placing a 0 at the end of the dividend when there is a remainder and to
continue the division process.

14. 1.7+2=0.85 15. 0.5+2=0.25
o 85 O.2 5
2)1.7e v & 2|0. 50
- Lk 1,70 =04
0.1 a | O
-.10 - 10
o O

16. 5.7+4=1.425

1,925
4|5. 700
-

1 7
- | &

1 O
T A
20
= 2.0

O




Problem Set
Divide using the standard algorithm

a. 064+4=0.16 b. 6.45+5= 1.29 c. 16.404+6= 2.743
0 (16 1. (29 ol2(7(3]4
6|1/6. (4 04
¢|D. 6 4 5|r5. 45 _|D
-0 - | 5 TB
06 14 |2
4 4
= 4 - (1 |0 -|a |2
24 45 210
- |1|8
- 24 - 4|5 2|4
B0 ;
0
d. 0.7+2=035 e. 3.9:6=0.65 f. 9+4=225
0. 3 5 0. 6 5 2 (2|5
2o 7 0 Ela_gn 419 0 0
— |0 — |0 - |8
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Source: Graphic Solutions provided by Calculator Soup
https://www.calculatorsoup.com/calculators/math/longdivisiondecimals.php



https://www.calculatorsoup.com/calculators/math/longdivisiondecimals.php

Name:

Eureka Acceleration Tools
Prerequisite Support Lesson for Grade 6, Module 2, Topic C
Part F: Dividing Decimals to Hundredths

Example Problems
Divide.

1. 09+3=
e Draw disks to show 9 tenths on your place value chart.
e Divide 9 tenths into 3 equal groups.
e How many tenths are in each group?
2. 0.24+4=
3. 0.032+8=
4, 15+5=
o Read the equation like “Fifteen tenths divided by 5.”

e Divided 15 tenths into 5 equal groups.
e How many tenths are in each group?

5. 1.05+5=
6. 3.015+5=
Compare the relationships between

7. 48+6=0.8and48+6=8

8. 4.08+8=0.51and 408 +8=51

9. 63.021+7=9.003 and 61,021 +7 =9,003



10. 6.72+3 =

Divide using a place value chart and the standard algorithm

Begin by sharing 6 ones in three
equal groups. How many are in each
group?

Share 7 tenths into three groups.
How many are in each group? Are
any leftover?

Change the leftover tenth for 10
hundredths.

How many hundredths do we have
now?

Share the hundredths into 4 groups.
Look at the three groups. How many
are in each group?

11.4.236 +3 =
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12. 1324 +2 =

Ones Tenths Hundredths Thousandths

2/1.32 4

13. Divide using the standard algorithm.

a. 0.78+3= b. 7.28+4= c. 1745+5=

Divide using the standard algorithm.

14. 1.7+2= 15. 05=+2= 16. 5.7+4=



Problem Set
Divide using the standard algorithm

a. 0.64+4= b. 645+5= c. 16.404+6=
d 07+2-= e. 39+6= f. 9+4-=
g. 092=+2= h. 9.4+4= i. 91+8=
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