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Grade 5 Module 2
Multi‐Digit Whole Number and Decimal Fraction Operations
In Module 2 students apply patterns of the base ten system to mental strategies and
a sequential study of multiplication via area diagrams and the distributive property
leading to fluency with the standard algorithm. Students move from whole
numbers to multiplication with decimals, again using place value as a guide to
reason and make estimations about products. Multiplication is explored as a
method for expressing equivalent measures in both whole number and decimal
forms. A similar sequence for division begins concretely with number disks as an
introduction to division with multi-digit divisors and leads student to divide multidigit whole number and decimal dividends by two-digit divisors using a vertical
written method. In addition, students evaluate and write expressions, recording
their calculations using the associative property and parentheses. Students apply
the work of the module to solve multi-step word problems using multi-digit
multiplication and division with unknowns representing either the group size or
number of groups. An emphasis on the reasonableness of both products and
quotients, interpretation of remainders and reasoning about the placement of
decimals draws on skills learned throughout the module, including refining
knowledge of place value, rounding, and estimation.

Topic A
Mental Strategies for Multi‐Digit Whole Number Multiplication
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 × 10, 42 × 100,
42 × 1,000, leading quickly to problems such as 42 × 30, 42 × 300, and 42 × 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.OA.1).

Topic B
The Standard Algorithm for Multi‐Digit Whole Number Multiplication
In Topic B, place value understanding moves toward understanding the distributive property by
using area models to generate and record partial products (5.OA.1, 5.OA.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.

Topic C
Decimal Multi‐Digit Multiplication
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.

Topic D
Measurement Word Problems with Whole Number and Decimal Multiplication
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.

Topic E
Mental Strategies for Multi‐Digit Whole Number Division
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.

Topic F
Partial Quotients and Multi‐Digit Whole Number Division
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).

Topic G
Partial Quotients and Multi‐Digit Decimal Division
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.

Topic H
Measurement Word Problems with Multi‐Digit Division
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.

Grade 5 • Module 2

Mul ‐Digit Whole Number and Decimal
Frac on Opera ons
OVERVIEW
In Module 1, students explored the rela onships of adjacent units on the place value chart to generalize whole
number algorithms to decimal frac on opera ons. In Module 2, students apply the pa erns of the base ten system to
mental strategies and the mul plica on and division algorithms.
Topics A through D provide a sequen al study of mul plica on. To link to prior learning and set the founda on for
understanding the standard mul plica on algorithm, students begin at the concrete–pictorial level in Topic A. They use
number disks to model mul ‐digit mul plica on of place value units, e.g., 42 × 10, 42 × 100, 42 × 1,000, leading to
problems such as 42 × 30, 42 × 300 and 42 × 3,000. 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 calcula ons using
the associa ve property and parentheses to record the relevant order of calcula ons.
In Topic B, place value understanding moves toward understanding the distribu ve property via area diagrams which are
used to generate and record the par al products of the standard algorithm. Topic C moves students from whole
numbers to mul plica on with decimals, again using place value as a guide to reason and make es ma ons about
products. In Topic D, students explore mul plica on as a method for expressing equivalent measures. For example,
they mul ply to convert between meters and cen meters or ounces and cups with measurements in both whole
number and decimal form.
Topics E through H provide a similar sequence for division. Topic E begins concretely with number disks as an
Introduc on to division with mul ‐digit whole numbers. In the same lesson, 420 ÷ 60 is interpreted as 420 ÷ 10 ÷ 6.
Next, students round dividends and two‐digit divisors to nearby mul ples of 10 in order to es mate single‐digit
quo ents (e.g., 431 ÷ 58 ≈ 420 ÷ 60 = 7) and then mul ‐digit quo ents. This work is done horizontally, outside the
context of the wri en ver cal method.
The series of lessons in Topic F leads students to divide mul ‐digit dividends by two‐digit divisors using the wri en
ver cal method. Each lesson moves to a new level of diﬃculty with a sequence beginning with divisors that are
mul ples of 10 to non‐mul ples of 10. Two instruc onal days are devoted to single‐digit quo ents with and without
remainders before progressing into two‐ and three‐digit quo ents.
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.
In Topic H, students apply the work of the module to solve mul ‐step word problems using mul ‐digit division with
unknowns represen ng 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 es ma on.

**The sample ques ons/responses contained in this manual are straight from h p://www.engageny.org/. They are
provided to give some insight into the kinds of skills expected of students as the lesson is taught.

Terminology
New or Recently Introduced Terms
Decimal Frac on (a proper frac on whose denominator is a power of 10)
Mul plier (a quan ty by which a given number—a mul plicand—is to be mul plied)
Parentheses (the symbols used to relate order of opera ons)

Familiar Terms and Symbols
Decimal (a frac on whose denominator is a power of ten and whose numerator is expressed by figures placed to
the right of a decimal point)
Digit (a numeral between 0 and 9)
Divisor (the number by which another number is divided)
Equa on (a statement that the values of two mathema cal expressions are equal)
Equivalence (a state of being equal or equivalent)
Equivalent measures (e.g., 12 inches = 1 foot; 16 ounces = 1 pound)
Es mate (approxima on of the value of a quan ty or number)
Exponent (the number of mes a number is to be used as a factor in a mul plica on expression)
Mul ple (a number that can be divided by another number without a remainder like 15, 20, or any mul ple of 5)
Pa ern (a systema cally consistent and recurring trait within a sequence)
Product (the result of a mul plica on of factors)
Quo ent (the answer of dividing one quan ty by another)
Remainder (the number le over when one integer is divided by another)
Renaming (making a larger unit)
Rounding (approxima ng the value of a given number)
Unit Form (place value coun ng, e.g., 34 stated as 3 tens 4 ones)

Suggested Tools and Representa ons
Area models (e.g., an array)
Number bond ( visual model which shows a larger sec on as the sum of the smaller sec ons or parts)
Number disks (visual representa on of a digit’s value by place value disks, e.g., 34 = 10, 10, 10, 1, 1, 1, 1 in disks)
Par al product (an algorithmic method that takes base ten decomposi ons of factors, makes products of all pairs,
and adds all products together)
Par al quo ent (an algorithmic method using successive approxima on)

Area Model: These area models both show a visual representa on of
21 x 5, breaking apart the 21 by tens and ones (20 and 1).

Number Bond: This bond is showing that the addends or parts, 8 and 2,
together total the sum, 10.
10
8

2

Number Disks: The value 726 is shown using number disks.

Par al Products: The par al products, 23 and 690, are added to get the
final product of 713.

Lesson 1
Objec ve: Mul ply mul ‐digit whole numbers and mul ples of 10 using place
value pa erns and the distribu ve and associa ve proper es.

Lesson 2
Objec ve: Es mate mul ‐digit products by rounding factors to a basic fact and
using place value pa erns.

Lesson 3
Objec ve: Write and interpret numerical expressions and compare expressions
using a visual model.

Lesson 4
Objec ve: Convert numerical expressions into unit form as a mental strategy for
mul ‐digit mul plica on.

Lesson 5
Objec ve: Connect visual models and the distribu ve property to par al
products of the standard algorithm without renaming.

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

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

Lesson 6
Objec ve: Connect area diagrams and the distribu ve property to par al
products of the standard algorithm without renaming.
1. Draw an area model, and then solve using
the standard algorithm. Use arrows to match
the par al products from your area model to
the par al products in the algorithm.

4. General admission to The American Museum of Natural History is $19.
a. If a group of 125 students visits the museum, how much will the
group’s ckets cost?

a. 48 × 35
b. If the group also purchases IMAX movie ckets for an addi onal $4
per student, what is the new total cost of all the ckets? Write an
expression that shows how you calculated the new price.

Lesson 7
Objec ve: Connect area diagrams and the distribu ve property to par al
products of the standard algorithm with renaming.

Lesson 8
Objec ve: Fluently mul ply mul ‐digit whole numbers using the standard
algorithm and using es ma on to check for reasonableness of the product.
1. Es mate the product first. Solve by using the standard algorithm. Use your es mate to check the reasonableness
of the product.

2. Each container holds 1 L 275 mL of water. How much water is in 609 iden cal containers? Find the diﬀerence
between your es mated product and precise product.

Lesson 9
Objec ve: Fluently mul ply mul ‐digit whole numbers using the
standard algorithm to solve mul ‐step word problems.

Lesson 10
Objec ve: Mul ply decimal frac ons with tenths by mul ‐digit whole numbers
using place value understanding to record par al products.
1. Es mate the product. Solve using an area model and the standard algorithm. Remember to express your prod‐
ucts in standard form.
22 x 2.4≈

1. Es mate, then use the standard algorithm to solve. Express your products in standard form.

3.2 x 47 ≈

3.2 x 94 ≈

Lesson 11
Objec ve: Mul ply decimal frac ons by mul ‐digit whole numbers through
conversion to a whole number problem and reasoning about the placement of
the decimal.
1.38 x 32 ≈

3.55 x 89 ≈

Lesson 12
Objec ve: Reason about the product of a whole number and a decimal with
hundredths using place value understanding and es ma on.
1. Es mate, and then solve using the standard algorithm. You may draw an area model if it helps you.

2.45 x 305 ≈

2. Es mate, and then solve using the standard
algorithm. You may draw an area model if it helps
you.

Lesson 13
Objec ve: Use whole number mul plica on to express equivalent
measurements.

Lesson 14
Objec ve: Use decimal mul plica on to express equivalent measurements.

Lesson 15
Objec ve: Solve two‐step word problems involving measurement and mul ‐digit
mul plica on.

Lesson 16
Objec ve: Use divide by 10 pa erns for mul ‐digit whole number division.

= 50

= 120

÷ 10

Lesson 17
Objec ve: Use basic facts to es mate quo ents with two‐digit divisors.

Lesson 18
Objec ve: Use basic facts to es mate quo ents with two‐digit divisors.

Lesson 19
Objec ve: Divide two‐ and three‐digit dividends by mul ples of 10 with single‐
digit quo ents and make connec ons to a wri en method.

Lesson 20
Objec ve: Divide two‐ and three‐digit dividends by two‐digit divisors with single‐
digit quo ents and make connec ons to a wri en method.
1. Divide, then check with mul plica on. The first one is done for you.

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?

Lesson 21
Objec ve: Divide two‐ and three‐digit dividends by two‐digit divisors with single‐
digit quo ents and make connec ons to a wri en method.

Lesson 22
Objec ve: Divide three‐ and four‐digit dividends by two‐digit divisors resul ng in
two‐ and three‐digit quo ents, reasoning about the decomposi on of successive
remainders in each place value.

Lesson 23
Objec ve: Divide three‐ and four‐digit dividends by two‐digit divisors resul ng in
two‐ and three‐digit quo ents, reasoning about the decomposi on of successive
remainders in each place value.
1. Divide, then check using mul plica on.
a. 4,859 ÷ 23

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?

Lesson 24
Objec ve: Divide decimal dividends by mul ples of 10, reasoning about the
placement of the decimal point and making connec ons to a wri en method.
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

2.4 ÷ 4 =

b. 1.2 ÷ 60 = (1.2 ÷ 6) ÷ 10 = 0.2 ÷ 10 = 0.02

2.4 ÷ 40 =

Lesson 25
Objec ve: Use basic facts to approximate decimal quo ents with two‐digit
divisors, reasoning about the placement of the decimal point.

Lesson 26
Objec ve: Divide decimal dividends by two‐digit divisors, es ma ng quo ents,
reasoning about the placement of the decimal point, and making connec ons to
a wri en method.
1. 156 ÷ 24 and 102 ÷ 15 both have a quo ent of 6 and a remainder of 12. a. Are the division expressions equiv‐
alent to each other? Use your knowledge of decimal division to jus fy your answer.

b. Construct your own division problem with a two‐digit divisor that has a quo ent of 6 and a remainder of 12
but is not equivalent to the problems in 1(a).

3. The weight of 72 iden cal marbles is 183.6 grams. What is the weight of each marble? Explain how
you know the decimal point of your quo ent is placed reasonably.

Lesson 27
Objec ve: Divide decimal dividends by two‐digit divisors, es ma ng quo ents,
reasoning about the placement of the decimal point, and making connec ons to
a wri en method. 1. Divide. Check your work with mul plica on.
5.6 ÷ 16 =

36 ÷ 24 =

4. A soccer coach spent $162 dollars on 24 pairs of socks for his players. How much did five pairs of socks cost?

Lesson 28
Objec ve: Solve division word problems involving mul ‐digit division with group
size unknown and the number of groups unknown.
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 le .
Jim calculates that due to the width of his cu ng blade, he will lose a total of 2 inches of wood a er making
all of the cuts. What is the length of each of the seven pieces?

Lesson 29
Objec ve: Solve division word problems involving mul ‐digit division with group
size unknown and the number of groups unknown.
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?

3. The area of a rectangle is 56.96 m2 . If the length is 16 m, what is its perimeter?
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Eureka Math™ Tips for Parents
Multiplying and
Dividing Whole
Numbers and Decimals

Thinking mathematically is
hard but important work!

Estimate: Approximation of
the value of a quantity or
number

What Came Before this
Module: We worked very hard

What Comes After this
Module: We will begin work
with the base-10 place value
system

•

Become familiar with
the area model, a
different method of
multiplying than you
may have learned

•

Continue to review the
place value system with
your student

•

Discuss mathematical
patterns, such as 5 x 9,
5 x 90, 50 x 90, 50 x
900, etc.

Decimal: A fraction whose
denominator is a power of ten

Equation: A statement that
the values of two expressions
are equal

to understand the values of
numbers on the place value
chart.

you can
+ How
help at home:

Key Words to Know

Decimal Fraction: A proper
fraction whose denominator is
a power of ten

In this module, we will be
building up our knowledge of
first multiplication and then
division. We will start with
whole numbers and then move to
decimals as we practice different
ways to model these operations.

Sample area model of
multiplication for 64 x 73:

Grade 5
Module 2

Product: The result of a
multiplication
Quotient: The result of
dividing one quantity by
another
Remainder: The number left
over when one integer is divided
by another

Unit Form: Place value
counting, e.g., 34 is stated as
3 tens 4 ones

Key Common Core Standards:
• Write and interpret numerical expressions, e.g., “Add
8 and 7, then multiply by 2” is represented as 2 x (8 +
7)
• Perform operations with multi-digit whole numbers
and with decimals to the hundredths, e.g., 46 x 72, 3.1
x 33
• Convert like measurement units within a given
measurement system, e.g., 5 cm is 0.05 m

Prepared by Erin Schweng, Math Coach

Eureka Math, A Story of Units

Grade 5
Module 2
Spotlight on Math
Models:

Tape Diagrams
You will often see
this mathematical
representation in
A Story of Units.

A Story of Units has several key mathematical “models”
that will be used throughout a student’s elementary years.
The tape diagram is a powerful model that students can use to solve various kinds
of problems. In second grade, you will often see this model as an aid to addition and
subtraction problems. Tape diagrams are also called “bar models” and consist of a
simple bar drawing that students make and adjust to fit a word problem. They then
use the drawing to discuss and solve the problem.
As students move through the grades, tape diagrams provide an essential bridge to
algebra. Below is a sample word problem from Module 2 solved using a tape diagram
to show the parts of the problem.

Sample Problem from Module 2:
(Example taken from Lesson 3, Module 2)

Robin is 11 years old. Her mother,
Gwen, is 2 years more than 3
times Robin’s age. How old is
Gwen?
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