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A STORY OF UNITS Module Overview m

Grade 3 ¢ Module 4
Multiplication and Area

OVERVIEW

In this 20-day module, students explore area as an attribute of two-dimensional figures and relate it to their
prior understandings of multiplication. In Grade 2, students partitioned a rectangle into rows and columns of
same-sized squares and found the total number by both counting and adding equal addends represented by

the rows or columns.

In Topic A, students begin to conceptualize area as the amount of two-
dimensional surface that is contained within a plane figure. They come to
understand that the space can be tiled with unit squares without gaps or
overlaps. Students decompose paper strips into square inches and square
centimeters, which they use to tile 3 by 4, 4 by 3, and 2 by 6 rectangles. They
compare rectangles tiled with like units and notice different side lengths but
equal areas. Topic A provides students’ first experience with tiling from which
they learn to distinguish between length and area by placing a ruler with the
same size units (inches or centimeters) next to a tiled array. They discover
that the number of tiles along a side corresponds to the length of the side.

In Topic B, students progress from using square tile manipulatives to drawing
their own area models. Anticipating the final structure of an array, they
complete rows and columns in figures such as the example shown to the right.
Students connect their extensive work with rectangular arrays and
multiplication to eventually discover the area formula for a rectangle, which is
formally introduced in Grade 4.

2by6

3by4

4 by 3

In Topic C, students manipulate rectangular arrays to concretely demonstrate the arithmetic properties in
anticipation of the lessons that follow. They do this by cutting rectangular grids and rearranging the parts
into new wholes using the properties to validate that area stays the same, despite the new dimensions. They
apply tiling and multiplication skills to determine all whole number possibilities for the side lengths of

rectangles given their areas.

Topic D creates an opportunity for students to solve problems
involving area. Students decompose or compose composite 2cm

8cm

2cm

regions, such as the one shown to the right—into non-
overlapping rectangles, find the area of each region, and then
add or subtract to determine the total area of the original
shape. This leads students to find the areas of rooms in a given

floor plan.

2 Module 4: Multiplication and Area

©2018 Great Minds®. eureka-math.org

EUREKA
MATH



A STORY OF UNITS Module Overview m

Notes on Pacing for Differentiation

If pacing is a challenge, consider the following modifications and omissions.

Consolidate Lessons 2 and 3, both of which involve measuring and comparing area. From Lesson 3, omit the
use of square centimeter tiles and the Application Problem. Have students establish square inches as units,
and then tile with them as a strategy to measure area.

Consider omitting Lesson 9, which reviews previously learned skills. If omitting, be sure that students are
ready to transition toward more complex practice.

Omit Lessons 15 and 16. These lessons guide students through a project involving floor plans. Skip the
application of area that these lessons provide.

Distribution This diagram represents a suggested ] Fluency Practice
R distribution of instructional minutes c D I ¢
Of Instructlonal based on the emphasis of particular gei s e il
Minutes lesson components in different lessons I Application Problems
throughout the module. B Student Debrief
Lessons
1 2 3 4 5 6 7 8 9 10 " 12 13 15 16
3 { 24 : 27
s 4 =2 = Bl P B B S 2 el B8 Sg

300 2D

B E B E | & B
10 10 10 10 10 10

Focus Grade Level Standards

Geometric measurement: understand concepts of area and relate area to multiplication and
to addition.

] Recognize area as an attribute of plane figures and understand concepts of area
measurement.

o Asquare with side length 1 unit, called “a unit square,” is said to have “one square unit”
of area, and can be used to measure area.

EUREKA Module 4: Multiplication and Area 3
MATH
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A STORY OF UNITS Module Overview m

o A plane figure which can be covered without gaps or overlaps by n unit squares is said to
have an area of n square units.

Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

Relate area to the operations of multiplication and addition.

o  Find the area of a rectangle with whole-number side lengths by tiling it, and show that
the area is the same as would be found by multiplying the side lengths.

o Multiply side lengths to find areas of rectangles with whole-number side lengths in the
context of solving real world and mathematical problems, and represent whole-number
products as rectangular areas in mathematical reasoning.

o Use tiling to show in a concrete case that the area of a rectangle with whole-number side
lengths a and b + c is the sum of a x b and a x c. Use area models to represent the
distributive property in mathematical reasoning.

o  Recognize area as additive. Find the areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Foundational Standards

Measure the length of an object by selecting and using appropriate tools such as rulers,
yardsticks, meter sticks, and measuring tapes.

Measure the length of an object twice, using length units of different lengths for the two
measurements; describe how the two measurements relate to the size of the unit chosen.

Partition a rectangle into rows and columns of same-size squares and count to find the total
number of them.

Use addition to find the total number of objects arranged in rectangular arrays with up to 5
rows and up to 5 columns; write an equation to express the total as a sum of equal addends.

Focus Standards for Mathematical Practice

Reason abstractly and quantitatively. Students build toward abstraction, starting with tiling a
rectangle, and then gradually move to finish incomplete grids and drawing grids of their own.
Students then eventually work purely in the abstract, imagining the grid as needed.

Construct viable arguments and critique the reasoning of others. Students explore their
conjectures about area by cutting to decompose rectangles and then recomposing them in
different ways to determine if different rectangles have the same area. When solving area
problems, students learn to justify their reasoning and determine whether they have found all
possible solutions, when multiple solutions are possible.

Attend to precision. Students precisely label models and interpret them, recognizing that the
unit impacts the amount of space a particular model represents, even though pictures may
appear to show equal-sized models. They understand why, when side lengths are multiplied,
the result is given in square units.

Module 4: Multiplication and Area EUREKA
MATH
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A STORY OF UNITS Module Overview m

] Look for and make use of structure. Students relate previous knowledge of the commutative
and distributive properties to area models. They build from spatial structuring to
understanding the number of area-units as the product of number of units in a row and
number of rows.

[ Look for and express regularity in repeated reasoning. Students use increasingly
sophisticated strategies to determine area throughout the course of the module. As students
analyze and compare strategies, they eventually realize that area can be found by multiplying
the number in each row by the number of rows.

Overview of Module Topics and Lesson Objectives

Topics and Objectives

A | Foundations for Understanding Area 4
Lesson 1: Understand area as an attribute of plane figures.
Lesson 2: Decompose and recompose shapes to compare areas.
Lesson 3: Model tiling with centimeter and inch unit squares as a strategy
to measure area.
Lesson 4: Relate side lengths with the number of tiles on a side.
B | Concepts of Area Measurement 4
Lesson 5: Form rectangles by tiling with unit squares to make arrays.
Lesson 6: Draw rows and columns to determine the area of a rectangle

given an incomplete array.

Lesson 7: Interpret area models to form rectangular arrays.
Lesson 8: Find the area of a rectangle through multiplication of the side
lengths.
Mid-Module Assessment: Topics A—B (assessment 1 day, return % day, 2

remediation or further applications % day)

C | Arithmetic Properties Using Area Models 3
Lesson 9: Analyze different rectangles and reason about their area.
Lesson 10: Apply the distributive property as a strategy to find the total

area of a large rectangle by adding two products.

Lesson 11: Demonstrate the possible whole number side lengths of
rectangles with areas of 24, 36, 48, or 72 square units using the
associative property.

Eu REKA Module 4: Multiplication and Area 5
MATH
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A STORY OF UNITS Module Overview m

Topics and Objectives

D

Applications of Area Using Side Lengths of Figures
Lesson 12: Solve word problems involving area.

Lessons 13—14: Find areas by decomposing into rectangles or completing
composite figures to form rectangles.

Lessons 15-16: Apply knowledge of area to determine areas of rooms in a
given floor plan.

5

End-of-Module Assessment: Topics A-D (assessment 1 day, return % day,
remediation or further applications % day)

Total Number of Instructional Days 20

Terminology

New or Recently Introduced Terms

Area (the amount of two-dimensional space in a bounded region)
Area model (a model for multiplication that relates rectangular arrays to area)

* & & % % [ [ [
* & & Kk == ||k % |k | == —)
* K K K db b db s

Module 1 and Module 3 Module 4

Square unit (a unit of area—specifically square centimeters, inches, feet, and meters)
Tile (to cover a region without gaps or overlaps)

Unit square (e.g., given a length unit, it is a 1 unit by 1 unit square)

Whole number (an integer, i.e., a number without fractions)

Familiar Terms and Symbols!

Array (a set of numbers or objects that follow a specific pattern: a matrix)

Commutative property (e.g., rotate a rectangular array 90 degrees to demonstrate that factors in a
multiplication sentence can switch places)

Distribute (e.g.,2x (3+4)=2x3+2x4)
Geometric shape (a two-dimensional object with a specific outline or form)
Length (the straight-line distance between two points)

These are terms and symbols students have seen previously.

Module 4: Multiplication and Area EUREKA
MATH
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A STORY OF UNITS

=  Multiplication (e.g., 5 x 3 = 15)

=  Rows and columns (e.g., in reference to rectangular arrays)

Suggested Tools and Representations

=  Area model

=  Array

= Grid paper (inch and centimeter)

= Rulers (both centimeter and inch measurements)

Module Overview m

= Unit squares in both inch and centimeter lengths (e.g., square tiles used for measuring area—can be
made out of paper if plastic or wood tiles are not available)

Scaffolds?

The scaffolds integrated into A Story of Units give alternatives for how students access information as well as
express and demonstrate their learning. Strategically placed margin notes are provided within each lesson
elaborating on the use of specific scaffolds at applicable times. They address many needs presented by
English language learners, students with disabilities, students performing above grade level, and students
performing below grade level. Many of the suggestions are organized by Universal Design for Learning (UDL)
principles and are applicable to more than one population. To read more about the approach to
differentiated instruction in A Story of Units, please refer to “How to Implement A Story of Units.”

Assessment Summary

e s o

Mid-Module
Assessment Task

After Topic B

Constructed response with rubric

End-of-Module
Assessment Task

After Topic D

Constructed response with rubric

2Students with disabilities may require Braille, large print, audio, or special digital files. Please visit greatminds.org/contact to request
information on how to obtain student materials that satisfy the National Instructional Materials Accessibility Standard (NIMAS)

format.

EUREKA
MATH
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Mathematics Curriculum

GRADE

GRADE 3 e MODULE 4

Topic A
Foundations for Understanding Area

Focus Standard: u Recognize area as an attribute of plane figures and understand concepts of area
measurement:

O  Asquare with side length 1 unit, called “a unit square,” is said to have “one square
unit” of area, and can be used to measure area.

O A plane figure which can be covered without gaps or overlaps by n unit squares is
said to have an area of n square units.

Instructional Days: 4

Coherence -Links from: G2-M2 Addition and Subtraction of Length Units
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
-Links to: G4-M3 Multi-Digit Multiplication and Division
G4-M7 Exploring Multiplication

In Lesson 1, students come to understand area as an attribute of plane figures that is defined by the amount
of two-dimensional space within a bounded region. Students use pattern blocks to tile given polygons
without gaps or overlaps and without exceeding the boundaries of the shape.

Lesson 2 takes students into an exploration in which they cut apart paper rectangles into same-size squares to
concretely define a square unit, specifically square inches and centimeters. They use these units to make
rectangular arrays that have the same area but different side lengths.

Lessons 3 and 4 introduce students to the strategy of using centimeter and inch tiles to find area. Students
use tiles to determine the area of a rectangle by tiling the region without gaps or overlaps. They then bring
the ruler (with corresponding units) alongside the array to discover that the side length is equal to the
number of tiles required to cover one side of the rectangle. From this experience, students begin relating
total area with multiplication of side lengths.

8 Topic A: Foundations for Understanding Area EUREKA
MATH
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A STORY OF UNITS Topic A m

A Teaching Sequence Toward Mastery of Foundations for Understanding Area

Objective 1: Understand area as an attribute of plane figures.
(Lesson 1)

Objective 2: Decompose and recompose shapes to compare areas.
(Lesson 2)

Objective 3: Model tiling with centimeter and inch unit squares as a strategy to measure area.
(Lesson 3)

Objective 4: Relate side lengths with the number of tiles on a side.
(Lesson 4)

Eu REKA Topic A: Foundations for Understanding Area 9
MATH
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A STORY OF UNITS Lesson 1 m

Lesson 1

Objective: Understand area as an attribute of plane figures.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)

@ Application Problem (5 minutes) A
Concept Development (30 minutes)

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

Fluency Practice (15 minutes)

= Group Counting (4 minutes)
= |dentify the Shape (3 minutes)
= Find the Common Products (8 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Instruct students to count forward and backward, occasionally changing the direction of the count.

Threes to 30
Sixes to 60
Sevens to 70
Eights to 80
Nines to 90

Identify the Shape (3 minutes)

Note: This fluency activity reviews properties and vocabulary that are used during today’s Concept
Development.

T:
S:
T:
S:

(Project a triangle.) How many sides does this shape have?
3.

Name the shape.

Triangle.

Continue with the following possible sequence: quadrilateral (trapezoid), quadrilateral (rhombus),
quadrilateral (square), and quadrilateral (rectangle).

10

Lesson 1: Understand area as an attribute of plane figures. Eu REKA
MATH
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A STORY OF UNITS Lesson 1 m

Find the Common Products (8 minutes)

Materials: (S) Blank paper

Note: This fluency activity reviews multiplication patterns from
Module 3.

T: Fold your paper in half vertically. Unfold your paper.
On the left half, count by twos to 20 down the side of your
paper. On the right half, count by fours to 40 down the
side of your paper. Draw lines to match products that
appear in both columns.

S: (Match 4, 8,12, 16, and 20.)
(Write _ x2=4,  x2=8§, etc., next to each
corresponding product on the left half of the paper.)
Write the complete equations next to their products. lox2= A0 Lf 0
S:  (Write equations and complete unknowns.)
(Write 4 = x4,8= x 4, etc., next to each
corresponding product on the right half of the paper.)
Write the complete equations next to their products.

S:  (Write equations.)

=

(Write2x2 = x 4.) Say the equation, including all
factors.

2x2=1x4.

(Write 2 x 2 =1 x 4.) Write the remaining equal facts as equations.
(Writedx2=2x4,6x2=3x4,8x2=4x4,and10x2=5x4.)
What patterns do you notice in your equations?

“w d4»v 49

Each multiple of 4 is also a multiple of 2.

Application Problem (5 minutes)

Eric makes a shape with 8 trapezoid pattern blocks. Brock makes the same shape using triangle pattern
blocks. It takes 3 triangles to make 1 trapezoid. How many triangle pattern blocks does Brock use?

3\ l ‘ | \ \J Brock uses 2y 441

fe
patern blocks, 5

7
P x3=34

Note: This problem reviews the Module 3 concept of multiplying using units of 8.

EUREKA Lesson 1: Understand area as an attribute of plane figures. 11
MATH
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A STORY OF UNITS Lesson 1 m

Concept Development (30 minutes)

NOTES ON
Materials: (S) Pattern blocks, Problem Set MULTIPLE MEANS
OF ACTION AND
Part 1: Use pattern blocks to understand area. EXPRESSION:
T: Look at Problem 1 on your Problem Set. Discuss with a Manipulating pattern blocks may be a
partner whether you think Shape A or B takes up more challenge for some learners. Try the

space. Be prepared to explain your answer. (After felowinztiDe

students discuss, facilitate a whole class discussion.) = Partner students so they can work

together to cover the shapes.

Shape A because it’s longer than Shape B. = Shape B

) = Encourage students to hold the
because it’s taller than Shape A.

pattern blocks in place with one

Use triangle pattern blocks to cover Shapes A and B. hand, while they place the remaining
Be sure the triangles do not have gaps between them, blocks.
do not overlap, and do not go outside the sides of the ® Instead of using pattern blocks,

provide paper shapes that can be
glued, so they will not move around
unnecessarily.

shapes. (Allow time for students to work.) What did
you notice about the number of triangles it takes to

cover Shapes A and B?
P = Offer the computer as a resource to

It takes 6 triangles to cover each shape! create and move shapes.

Answer Problem 1 on your Problem Set. (Allow time

for students to write answers.)

Do all the triangles you used to cover Shapes A and B take up the same amount of space?

Yes because they’re all the same size.

What does that mean about the amount of space taken up by Shapes A and B?

They are the same. = It took 6 triangles to cover each shape, which means the shapes take up the
same amount of space. = The amount of space that Shape A takes up is equal to the amount of
space taken up by Shape B.

The amount of flat space a shape takes up is called its area. Because Shapes A and B take up the
same amount of space, their areas are equal.

Repeat the process of using pattern blocks to cover Shapes A and B with the rhombus and trapezoid pattern
blocks. Students record their work on Problems 2 and 3 in the Problem Set.

T:

12

What is the relationship between the size of the pattern blocks and the number of pattern blocks it
requires to cover Shapes A and B?

The bigger the pattern block, the smaller the number of pattern blocks it requires to cover these
shapes. = The bigger pattern blocks, like the trapezoid, cover more area than the triangles. That
means it takes fewer trapezoids to cover the same area as the triangles.

Answer Problem 4 on your Problem Set.

Lesson 1: Understand area as an attribute of plane figures. EUREKA
MATH
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A STORY OF UNITS

Part 2: Measure area using square units.

Lesson 1 m

T: Use square pattern blocks to cover the rectangle in NOTES ON
Problem 5. Be sure the squares do not have gaps MULTIPLE MEANS
between them, do not overlap, and do not go outside OF ENGAGEMENT:
the sides of the rectangle. (Allow students time to Stud :

. udents working above grade level
work.) How many squares did you need to cover the T b Emas s o el s he SaEre
rectangle? units in the classroom that they can

S: 6. either use to make rectangles or that
Answer Problem 5 on your Problem Set. (Allow time already form rectangles. Such items
for students to write answers.) The area of the might ,mdUde St,'Ck_y notes, desktops,

. . . floor tiles, and linking cubes. Students
rectangle is 6 sq.uare units. Why do you think we call can create a poster to share with the
them square units? class that shows the areas of the

S:  Because they are squares! = The units used to rectangles made with these other

measure are squares, so they are square units! square units.

T: Yes! The units used to measure the area of the
rectangle are squares.

T: Use trapezoid pattern blocks to cover the rectangle in Problem 5. Be sure the trapezoids do not
have gaps between them, do not overlap, and do not go outside the sides of the rectangle. (Allow
students time to work.) What did you notice?

S: It's not possible! = The trapezoids cannot cover this shape without having gaps, overlapping, or
going outside the lines.

T: Use this information to help you answer Problem 6 on your Problem Set. (Allow time for students to
write answers.) I’'m going to say an area in square units, and you are going to make a rectangle with
your pattern blocks having that area. Which pattern blocks will you use?

S:  The squares because the units for area that you are telling us are square units!

T: Here we go! Four square units.

S:  (Make rectangles.)
Continue with the following possible sequence: 12 square units, 9 square units, and 8 square units. Invite
students to compare their rectangles to a partner’s rectangles. How are they the same? How are they

different? If time allows, students can work with a partner to create rectangles that have the same areas, but
look different.

Student Debrief (10 minutes)

Lesson Objective: Understand area as an attribute of plane figures.
The Student Debrief is intended to invite reflection and active processing of the total lesson experience.

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

Understand area as an attribute of plane figures. 13

Eu REKA Lesson 1:
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A STORY OF UNITS

Any combination of the questions below may be used to
lead the discussion.

Talk to a partner. Do you think you can use
square pattern blocks to cover Shapes A and B in
Problem 1? Explain your answer.

How many triangle pattern blocks does it take to
cover a rhombus pattern block? Use that
information to say a division fact that relates the
number of triangles it takes to cover Shape A to
the number of rhombuses it takes to cover the
same shape. (6 +2=3.)

Explain to a partner how you used square pattern
blocks to find the area of the rectangle in
Problem 5.

What new math vocabulary did we use today to
communicate precisely about the amount of
space taken up by a shape? (Area.) Which units
did we use to measure area? (Square units.)

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

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

14

Lesson 1:
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Name G| n Date

- Use triangle pattern blocks to cover each shape below. Draw lines to show where the triangles meet.

Then write haw many triangle pattern blacks it takes to cover each shape.

JAVAVAYS

Shape A Qz _triangles

shape B @ _triangles

Use rhombus pattern blocks to cover each shape below. Draw lines to show where the rhombuses meet.
Then write how many rhambus pattern blocks it takes to cover each shape.

[ /LSS

Shape A: __5 rhambuses

ShapeB: D _ thambuses

w

Use trapezoid pattern blacks to cover each shape below. Draw lines to show where the trapezoids meet.
Then write how many trapezoid pattern blocks it takes to cover each shape.

LN/

Shape A ; trapezoids

Shape B 2 trapezoids

4. How is the number of pattern blocks needed to cover the same shape related to the size of the pattern
blocks?

Ao +he Size of the pattern lblock 3e+s
b'ﬂﬂ*”’, the Numboer of patkern blocks [+ takes
to  Cover Ve Same Shape 3e+s Shaller,

5. Use square pattern blacks to cover the rectangle below. Draw lines to show where the squares meet.
Then write how many square pattern blocks it takes to cover the rectangle.

G squares

6. Use trapezoic pattern blocks to cover the rectangle in Problem 5. Can you use trapezoid pattern blocks to
measure the area of this rectangle? Explain your answe:

No, You cant use ‘e trapezod pottern blocks
10 Measure Yhe drea of Hads ectangle because
¥nere are qaps besween the rapezoids. When
fow Weasure area, you camy Ihave J2ps.

Understand area as an attribute of plane figures.
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A STORY OF UNITS Lesson 1 Problem Set

Name Date

1. Use triangle pattern blocks to cover each shape below. Draw lines to show where the triangles meet.
Then, write how many triangle pattern blocks it takes to cover each shape.

7 ()

Shape B: triangles

Shape A: triangles

2. Use rhombus pattern blocks to cover each shape below. Draw lines to show where the rhombuses meet.
Then, write how many rhombus pattern blocks it takes to cover each shape.

Shape A: rhombuses < >

Shape B: rhombuses

3. Use trapezoid pattern blocks to cover each shape below. Draw lines to show where the trapezoids meet.
Then, write how many trapezoid pattern blocks it requires to cover each shape.

7 )

Shape B: trapezoids

Shape A: trapezoids

EUREKA Lesson 1: Understand area as an attribute of plane figures. 15
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A STORY OF UNITS Lesson 1 Problem Set m

4. How is the number of pattern blocks needed to cover the same shape related to the size of the pattern
blocks?

5. Use square pattern blocks to cover the rectangle below. Draw lines to show where the squares meet.
Then, write how many square pattern blocks it requires to cover the rectangle.

squares

6. Use trapezoid pattern blocks to cover the rectangle in Problem 5. Can you use trapezoid pattern blocks
to measure the area of this rectangle? Explain your answer.

16 Lesson 1: Understand area as an attribute of plane figures. Eu REKA
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A STORY OF UNITS Lesson 1 Exit Ticket m

Name Date

Each is 1 square unit. Do both rectangles have the same area? Explain how you know.

EUREKA Lesson 1: Understand area as an attribute of plane figures. 17
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A STORY OF UNITS Lesson 1 Homework m

Name Date

1. Magnus covers the same shape with triangles, rhombuses, and trapezoids.

a. How many triangles will it take to cover the shape?

AVANEVEES
/

b. How many rhombuses will it take to cover the shape?

LLT )
/

c. Magnus notices that 3 triangles from Part (a) cover 1 trapezoid. How many trapezoids will you need

to cover the shape below? Explain your answer.

trapezoids

18 Lesson 1: Understand area as an attribute of plane figures. EUREKA
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A STORY OF UNITS Lesson 1 Homework m

2. Angela uses squares to find the area of a rectangle. Her work is shown below.

a. How many squares did she use to cover the rectangle?

squares

b. What is the area of the rectangle in square units? Explain how you found your answer.

3. Each is 1 square unit. Which rectangle has the largest area? How do you know?

Rectangle A

Rectangle B

Rectangle C

EUREKA Lesson 1: Understand area as an attribute of plane figures. 19
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A STORY OF UNITS Lesson 2 m

Lesson 2

Objective: Decompose and recompose shapes to compare areas.

Suggested Lesson Structure

Bl Fluency Practice (11 minutes)

@ Application Problem (5 minutes) A
Concept Development (34 minutes)

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

Fluency Practice (11 minutes)

= Group Counting (4 minutes)

= Multiply by 4 (7 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Instruct students to count forward and backward, occasionally changing the direction of the count.

=  Sixes to 60

= Sevensto 70
=  Eightsto 80
= Ninesto 90

Multiply by 4 (7 minutes)
Materials: (S) Multiply by 4 (6—10) Pattern Sheet

Note: This activity builds fluency with respect to multiplication facts using units of 4. It works toward
students knowing from memory all products of two one-digit numbers.

T: (Write 7 x 4.) Let’s skip-count up by fours. (Count with fingers to 7 as students count.)
4,8,12, 16, 20, 24, 28.
What is 7 x 4?
28.

Let’s see how we can skip-count down to find the answer, too. (Show 10 fingers.)
Start at 10 fours, 40. (Count down with your fingers as students say numbers.)

S: 40, 36, 32, 28.

S
T:
S:
T

20 Lesson 2: Decompose and recompose shapes to compare areas. Eu REKA
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A STORY OF UNITS Lesson 2 m

Continue with the following possible sequence: 9x 4,6 x4, and 8 x 4.

T. (Distribute Multiply by 4 (6—10) Pattern Sheet.) Let’s practice multiplying by 4.
Be sure to work left to right across the page.

Directions for administration of a Multiply-By Pattern Sheet are as follows:
Distribute Pattern Sheet.
Allow a maximum of two minutes for students to complete as many problems as possible.

g

3. Direct students to work left to right across the page.
4. Encourage skip-counting strategies to solve unknown facts.

Application Problem (5 minutes)

Wilma and Freddie use pattern blocks to make shapes as shown. Freddie says his
shape has a bigger area than Wilma’s because it is longer than hers. Is he right?
Explain your answer.

Wilma’s Shape

Wi s S\r\ape: b +h'ar21ies
b vhowtbiyses .
f hemjom MO, Fredtie 1S hot right, \rf/m/ bobh use e

Sme  patern l?lf)cusj bt Yoty orranged Hhem
&h%mm,, Since *Hn-eY wsed Hhe Same” potdern
locks, Hheir  Shatpes have Hhe Sme Qreas,

Freddie’s Shape

Fredoies shape: b tiangles
b Vhom).ﬁes
{ \/‘fiﬂj@h

Note: This problem reviews the Lesson 1 concept that, although shapes
look different, they may have the same area.

Concept Development (34 minutes)

NOTES ON
MULTIPLE MEANS

Materials: (S) Paper Strip 1: 1inx 12 in,
Paper Strip 2: 1 cm x 12 cm, scissors, ruler,

Problem Set Page 1 OF ACTION AND
EXPRESSION:
Students begin with Paper Strip 1; it should be oriented with the Make it easy for learners to mark
long sides on the top and bottom. inches and cut the strip using the

T: Measure your strip. How tall is it? Folerinz e

= Provide strips of thicker paper, such

S:  1linch tall.
as cardstock.
T: Start at the edge of your strip, and use your ruler to = Provide strips of grid paper to
mark inches along the top. Do the same along the facilitate drawing lines.
bottom. Use your ruler to connect the marks at the = If you offer paper strips with pre-
top to the matching marks at the bottom. drawn tick marks, guide discovery of

inches. Darken lines for cutting.

= Offer left-handed and adaptive
scissors, if needed.

EUREKA Lesson 2: Decompose and recompose shapes to compare areas. 21
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A STORY OF UNITS

How many units make up your strip?

12 units.

What shape are they?

They’re squares. Each of the 4 sides is 1 inch.
What is the area of the paper strip in square units?

“ 4 49 A

12 square units!

Because the sides of the squares each measure 1 inch, we call one of these squares a square inch.

What is the area of your paper strip in square inches?
S: 12 square inches.

Did the number of squares change?
S: No.

Talk to a partner. What changed about the way we talked about the area of the paper strip?

S:  The units changed. - Before today, we called them square units, but now we can call them square
inches because all 4 sides measure 1 inch. = We named this square unit. A square unit could have
sides of any length. A square inch is always one inch on every side.

T: Cut your paper strip along the lines you drew. Now, rearrange all 12 squares into 2 equal rows.

Remember, the squares have to touch but cannot overlap.

T: Draw your rectangle in the chart for Problem 1 on your Problem Set, next to where it says

Rectangle A. (Model.) What is the area of the rectangle?

S: 12 square inches.

T: Record the area. You can record it by writing 12 square inches, or you can write 12 sq in.

T: Rearrange all 12 squares into 3 equal rows to make a new rectangle. Draw it in the chart for
Rectangle B and record the area. At my signal, whisper the area of your rectangle to a partner.

(Signal.)
S: 12 square inches.

Rearrange all 12 squares into 4 equal rows to make a
new rectangle. Draw it in the chart for Rectangle C and
record the area. At my signal, whisper the area of your
rectangle to a partner. (Signal.)

S: 12 square inches.

How is it possible that these three different rectangles
and our paper strip all have the same area?

S:  We used the same squares for each one, so they all
have the same area. - We rearranged 12 square
inches each time. Just rearranging them doesn’t
change the area.

Repeat the process with Paper Strip 2 (1 cm x 12 cm).

Call attention to the change in units to centimeters. Discuss
similarities and differences between the rectangular models.
Students should notice that the same models can be built even
though the units are different.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Students working above grade level
may enjoy more autonomy as they
explore and compare area. Offer the
choice of a partner game in which
Partner A constructs a shape, after
which Partner B constructs a shape
with a greater or lesser area.
Encourage students to modify the
game or invent another that compares
area.

22 Lesson 2: Decompose and recompose shapes to compare areas. EUREKA
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A STORY OF UNITS

Note: The square inch and square centimeter tiles will be
used again in other Module 4 lessons. You may want to
collect them or have students store them in a safe place.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. Some
problems do not specify a method for solving. This is an
intentional reduction of scaffolding. Students should solve
these problems using the RDW approach used for
Application Problems.

For some classes, it may be appropriate to modify the
assignment by specifying which problems students should
work on first. With this option, let the purposeful
sequencing of the Problem Set guide the selections so that
problems continue to be scaffolded. Balance word
problems with other problem types to ensure a range of
practice. Consider assigning incomplete problems for
homework or at another time during the day.

Student Debrief (10 minutes)

Lesson Objective: Decompose and recompose shapes to
compare areas.

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

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

Any combination of the questions below may be used to
lead the discussion.

= Talk to a partner. What new units did we define
today?

=  Look at Problem 4. If Maggie uses square inches
for Shape A and square centimeters for Shape B,
which shape has a larger area? How do you know?

Lesson 2:

EUREKA
MATH
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Use all of Paper Strip 1, which you cut into 12 square inches, to ¢
Drawing aea
V.
Rectangle A R AAALA A n
i i
Rectangle B LTI
AT i
| 2 £ 2ed T |
Rectangle € |
|
|
2. Use all of Paper Strip 2, which you cut into
|
Rectangle A |
A
|
Rectangle B
|
i r
o T )
Rectangle C o
| \d 59, cm
| LR

ZINA bate

\lesl they have ¥ne sawe Qrea loecause

5. Count to find the area of the rectangle below. Then, draw a different rectangle that has the same area

Compare the areas of the rectangles you made with Paper Strip 1and Paper Strip 2. What changed?
Why did it change?

The unds changed because Strp 1 15 Made
of squave inches’ and Strp R is Mmade of square
Centimeters, They looth have 12 squares, lout the
Squares are difevent sizes.

Maggie uses square units to create these two rectangles. Do the two rectangles have the same area?
How do you know?

Shape B

Shape A

Counted (o Sfuares in both Shape A and
Shape ©.

EEEEEEEE

01 Square unts

3 square undts

Decompose and recompose shapes to compare areas. 23



A STORY OF UNITS Lesson 2 m

= Compare the shape you drew in Problem 5 to a partner’s. Are they the same? Do they have the
same area? Why or why not?

=  We started our lesson by using an inch ruler to break apart a rectangle into square inches. Turn and
talk to a partner. Why was it important to break apart the rectangle into square inches?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

24 Lesson 2: Decompose and recompose shapes to compare areas. Eu REKA
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A STORY OF UNITS Lesson 2 Pattern Sheet m

Multiply.

4 x 1 = 4 x 2 = 4 x 3 = 4 x 4 =
4 ¥ 5 = 4 x 6 = 4 x 7 = 4 x 8 =
4 x 9 = 4 x 10 = 4 x 6 = 4 x 7 =
4 x 6 = 4 x 8 = 4 x 6 = 4 x 9 =
4 x 6 = 4 x 10 = 4 x 6 = 4 x 7 =
4 x 6 = 4 x 7 = 4 x 8 = 4 x 7 =
4 x 9 = 4 x 7 = 4 x 10 = 4 x 7 =
4 x 8 = 4 x 6 = 4 x 8 = 4 x 7 =
4 x 8 = 4 x 9 = 4 x 8 = 4 x 10 =
4 x 8 = 4 x 9 = 4 x 6 = 4 x 9 =
4 x 7 = 4 x 9 = 4 x 8 = 4 x 9 =
4 x 10 = 4 x 9 = 4 x 10 = 4 x 6 =
4 x 10 = 4 x 7 = 4 x 10 = 4 x 8 =
4 x 10 = 4 x 9 = 4 x 10 = 4 x 6 =
4 x 8 = 4 x 10 = 4 x 7 = 4 x 9 =

multiply by 4 (6—10)

Eu REKA Lesson 2: Decompose and recompose shapes to compare areas. 25
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A STORY OF UNITS Lesson 2 Problem Set m

Name Date

1. Use all of Paper Strip 1, which you cut into 12 square inches, to complete the chart below.

Drawing Area

Rectangle A

Rectangle B

Rectangle C

2. Use all of Paper Strip 2, which you cut into 12 square centimeters, to complete the chart below.

Drawing Area

Rectangle A

Rectangle B

Rectangle C

26 Lesson 2: Decompose and recompose shapes to compare areas. Eu REKA
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A STORY OF UNITS Lesson 2 Problem Set m

3. Compare the areas of the rectangles you made with Paper Strip 1 and Paper Strip 2. What changed?
Why did it change?

4. Maggie uses square units to create these two rectangles. Do the two rectangles have the same area?
How do you know?

Shape B

Shape A

5. Count to find the area of the rectangle below. Then, draw a different rectangle that has the same area.

Eu REKA Lesson 2: Decompose and recompose shapes to compare areas. 27
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A STORY OF UNITS Lesson 2 Exit Ticket m

Name Date

1. Each is a square unit. Find the area of the rectangle below. Then, draw a different rectangle
with the same number of square units.

2. Zach creates a rectangle with an area of 6 square inches. Luke makes a rectangle with an area of
6 square centimeters. Do the two rectangles have the same area? Why or why not?

28 Lesson 2: Decompose and recompose shapes to compare areas. Eu REKA
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A STORY OF UNITS Lesson 2 Homework m

Name Date

1. Each is a square unit. Count to find the area of each rectangle. Then, circle all the rectangles

with an area of 12 square units.

a. b. c.
Area = square units
Area = square units
Area = square units
d e. f
Area = square units
Area = square units
Area = square units
Eu REKA Lesson 2: Decompose and recompose shapes to compare areas. 29

MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS Lesson 2 Homework m

2. Colin uses square units to create these rectangles. Do they have the same area? Explain.

3. Each is a square unit. Count to find the area of the rectangle below. Then, draw a different

rectangle that has the same area.

30 Lesson 2: Decompose and recompose shapes to compare areas. Eu REKA
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A STORY OF UNITS

Lesson 3

Lesson 3 m

Objective: Model tiling with centimeter and inch unit squares as a strategy
to measure area.

Suggested Lesson Structure

Bl Fluency Practice

I Application Problem
Concept Development

Bl Student Debrief

Total Time

(13 minutes)
(5 minutes)

(32 minutes)
(10 minutes)

(60 minutes)

Fluency Practice (13 minutes)

= Find the Common Products

= Count the Square Units

(7 minutes)

(6 minutes)

Find the Common Products (7 minutes)

Materials:

Note: This fluency activity reviews multiplication patterns from Module 3.

(S) Blank paper

3 (=1x6
23 = /]2’%

T: Fold your paper in half vertically. Unfold your paper. On the left
half, count by threes to 30 down the side of your paper. On the } g(ngé
right half, count by sixes to 60 down the side of your paper. 2? i
Draw a line to match the products that appear in both columns. Hy3 = 3 O b
S:  (Match 6, 12, 18, 24, and 30.)
T: (Write_ x3=6, x3=12,  x3=18, x3=24, Gx3 \%
and __ x 3 =30 next to each matched product on the left
half of the paper.) Write the equations next to their Ix3= 62 Lf L‘IL?
products like | did, completing the unknown factors. 5%
S:  (Write equations and complete unknowns.) [Oﬁ %0 @ﬂ
T: (Write6=___ x6,12=___ x6,18=__ x6,24=_ x6,and 2 x2 = | xb
30 =___ x 6 next to each matched product on the left half of the A x3 = 2xb
paper.) Write the equations next to their products like | did, 6 X2 = 3x G
completing the unknown factors. 7 Y3= 4x b
S:  (Write equations and complete unknowns.) 16 Y% =5xb
Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to
EUREK'_A measure area. 31
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A STORY OF UNITS Lesson 3

T: (Write2x3=__ x6.) Say the equation, completing the unknown factor.
S: 2x3=1x6. Figures for Count the Square Units
(Write 2 x 3 =1 x 6.) Write the remaining equal facts as )
- Figure 1 I
equations.
S: (Write4x3=2x6,6x3=3%x6,8x3=4x6,and
10x3=5x6.) Figure 2
T: What is the pattern in your equations?
S:  Each multiple of 6 is also a multiple of 3. I
. . Figure 3
Count the Square Units (6 minutes) I
Note: This fluency activity reviews finding total area using I
square units. Figure 4 I
T: (Projecta 1 x5 tiled array similar to Figure 1 on the
right.) What’s the area of the rectangle? (Pause.)
S:  5square units.
Figure 5
Continue with Figures 2-5.

Application Problem (5 minutes)

Jace uses paper squares to create a rectangle. Clary cuts all of Jace’s squares in half to create triangles.
She uses all the triangles to make a rectangle. There are 16 triangles in Clary’s rectangle. How many squares
were in Jace’s shape?

The following are possible student solutions:
= Dividing
. e re. ) JO(CE(S S{/\OL e,
L <2< Theee Wk %5@;(&%93. p

=  Drawing a picture

315 /7 «Ai13/\ - o
%%56%[,, L=< %

- |

= Skip-counting by twos

246,810, @Ml B o g

Note: This problem reviews multiplying or dividing by units of 2 from Module 1, depending on how students
solve. Invite students to share their strategies for solving.

32 Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to EUREKA
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A STORY OF UNITS

Lesson 3 m

Concept Development (32 minutes) Centimeter Grid Inch Grid

Materials: (S) Square centimeter and square inch tiles

(from Lesson 2), centimeter grid (Template 1) and
inch grid (Template 2), ruler, personal white board

Pass out 10 square centimeter tiles to each student.

T: Arrange all of your square tiles in 2 equal rows to
create a rectangle. Make sure the tiles are touching
and do not overlap. (Allow students time to create a
rectangle.) What is the area of your rectangle?
S: 10 square units.
Is there another way you could arrange all of your tiles
to make a rectangle?
NOTES ON
S: We could make 5 rows of 2. = Or, 1 row of 10. MULTIPLE MEANS
Make 1 row of 10. (Allow students time to make a new OF ACTION AND
rectangle.) What is the area of your rectangle now? EXPRESSION:
. . . . I °
S:  Itisstill 10 square units! Offer an alternative to drawing,
Use your ruler to measure all four sides of a tile in shading, and erasing rectangles using a
centimeters. (Wait for students to measure.) marker. Some students may find it
Can we define these units more precisely? easier to represent and shade
S: Yes, they’re square centimeters. = Yes, all four sides LeCtadngles Ul 7” interactive white
measure 1 centimeter, so they are square centimeters. oard or personal computer.
T:  What is the area of your rectangle in square
centimeters?
S: 10 square centimeters.
(Pass out the centimeter grid.) Slip the grid paper into
your personal white board. Each side of the squares in NOTES ON
the grid measures 1 centimeter. How is this grid paper MULTIPLE MEANS
like the tiles we used? OF ACTION
S:  They are both square centimeters. AND EXPRESSION:
Shade the grid paper to represent the rectangle you Support English language learners as
made with tiles. they compose their written response to
S:  (Shade grid paper.) Problem 3. Discussing their reasoning
. . with a partner before writing may be
Remove a tile from your rectangle, making sure your
) ) advantageous. Encourage students to
tclles all still touch to form a rectangle. (Pause.) What use area andlsquare units in thelr
is the area of the rectangle now? response. Request that students
S:  9square centimeters! clarify, if necessary, and guide the
How can you change the rectangle on the grid paper to elaboration of their ideas.
have the same area as your new tile rectangle?
S:  Erase one of the squares.

EUREKA
MATH
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A STORY OF UNITS Lesson 3 m

T: Go ahead and do that. (Students erase a square.) What is the area of the shaded rectangle?
S: 9 square centimeters.

Repeat this process using the inch grid and inch tiles. If time allows, students can shade a shape for a partner,
who then finds the area of the shape. Then, they can erase squares to create shapes with smaller areas.
As students are ready, they can begin drawing shapes using squares rather than just erasing them.

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Model tiling with centimeter and inch unit squares as a strategy to measure area.

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

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for

. . . . ame _ (1008 Date
misconceptions or misunderstandings that can be : :
addressed in the Debrief. Guide studentsin a 1. o] 2 squee nk Whastheara of exch s ollowng shapes?
conversation to debrief the Problem Set and process the - } } = P

lesson.

" (T square units

Any combination of the questions below may be used to .
lead the discussion.

o 12 square unitg

— 0. _20 square units

=  How are the rectangles in Problems 1(b) and 1(c) L1 te
the same? How are they different? ]

" How are the rectangles in Problems 1(a) and 2(a) 2. tach [ s savare unic. What s the areaof each ofthe ollowingrectanges?
the same? How are they different? i .

= Which rectangle in Problem 2 has the largest %

area? How do you know? ware_units q square units

¢ d.

=  Compare the rectangles you made in Problem 4 EEEEB
with a partner’s rectangles. How are they the

. __Ib square units 2 Square uni
same? How are they different?
34 Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to EUREKA
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A STORY OF UNITS

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

. How would the rectangles in Problem 1 be different if they were composed of square inches?

The shapes n Bobblerm 1 would be \O\SJC"
i£ Ahey were made of “asare incnes. The
Aunmlper ot g uares, wrould Sty the Same,
put the size of the oS would c.'n)nfr:,

b. Select one rectangle from Problem 1 and recreate iton square-inch and square-centimeter grid

paper

(S:c atadned exann ;!z)

Use a separate piece of square-centimeter grid paper. Oraw four different rectangles that each has an

s

area of 8 square centimeters.

K""HC attached C'Kg)va‘\c)

Examples of Problem 3(b) and Problem 4

Qﬁcﬁ‘ll’ﬂ’f #
in Séluﬂrf
inches.

—‘ RC(MVS’{ A
i isguare conHimeers.

EU“KA Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to
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A STORY OF UNITS Lesson 3 Problem Set m

Name Date
1. Each is 1 square unit. What is the area of each of the following rectangles?
A: square units
A B
B:
C:
C D D:
2. Each is 1 square unit. What is the area of each of the following rectangles?
a b-
C d.
36 Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to EUREKA
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A STORY OF UNITS Lesson 3 Problem Set m

3. a. How would the rectangles in Problem 1 be different if they were composed of square inches?

b. Select one rectangle from Problem 1 and recreate it on square inch and square centimeter grid
paper.

4. Use a separate piece of square centimeter grid paper. Draw four different rectangles that each has an
area of 8 square centimeters.

EUREKA Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to 37
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Name Date

1. Each is 1 square unit. Write the area of Rectangle A. Then, draw a different rectangle with the

same area in the space provided.

A
Area =
2. Each is 1 square unit. Does this rectangle have the same area as Rectangle A? Explain.
38 Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to EUREKA
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Name Date
1. Each is 1 square unit. What is the area of each of the following rectangles?
A: square units
A B
B:
C:
C D
D:
2. Each is 1 square unit. What is the area of each of the following rectangles?
a b.
c d.
EUREKA Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to 39
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3. Each is 1 square unit. Write the area of each rectangle. Then, draw a different rectangle with the

same area in the space provided.

A
Area = square units
B
Area =
C
Area =
40 Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to EUREKA
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A STORY OF UNITS Lesson 3 Template 1 m

centimeter grid

EUREKA Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to 41
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A STORY OF UNITS Lesson 3 Template 2 m

inch grid

42 Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to EUREKA
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A STORY OF UNITS Lesson 4 m

Lesson 4

Objective: Relate side lengths with the number of tiles on a side.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

I Application Problem (5 minutes) A
Concept Development (33 minutes)

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

Fluency Practice (12 minutes)

= Group Counting (3 minutes)
= Productsin an Array (3 minutes)
= Count the Square Units (6 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Instruct students to count forward and backward, occasionally changing the direction of the count.

Sixes to 60
Sevens to 70
Eights to 80
Nines to 90

Products in an Array (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity anticipates relating multiplication with area in Topic B.

S:

v 49 A

(Project an array with 5 rows of 3 stars.) How many rows of stars do you see?
5 rows.

How many stars are in each row?

3 stars.

On your personal white board, write two different multiplication sentences that can be used to find
the total number of stars.

(Write 5x3=15and 3 x5=15.)

Continue with the following possible sequence: 4 x6,7x3,8x5,and 9 x 7.

EUREKA Lesson 4: Relate side lengths with the number of tiles on a side. 43
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Count the Square Units (6 minutes)

Materials: (T) 12 square tiles

Note: This fluency activity reviews comparing the area of different shapes.

(Project an 8 x 1 tiled array.) How many square units are in the rectangle?
S:  8square units.

(Write 8 square units next to the rectangle. Project a 4 x 2 tiled array.) How many square units are
in the rectangle?

S: 8 square units.

T: (Write 8 square units next to the rectangle. Project a 2 x 4 tiled array.) How many square units are
in the rectangle?

S:  8square units.

(Write 8 square units next to the rectangle. Project a1 x 8 tiled array.) How many square units are
in the rectangle?

S:  8square units.

T: (Write 8 square units next to the rectangle.) Do the four rectangles look the same?
S:  No.

T: What do the rectangles have in common?

S:  They are each composed of 8 square units.

Continue with the following possible sequence: 12x1,1x12,6x2,3x4,2x6,and 4 x 3.

Application Problem (5 minutes)

Mara uses 15 square-centimeter tiles to make a rectangle. Ashton uses 9 square-centimeter tiles to make a
rectangle.

a. Draw what Mara and Ashton’s rectangles might look like.

b. Whose rectangle has a bigger area? How do you know?

Q)

| | |
— N Wb verbanale bhas ou bioger drea becaus Yhey
] —1 D) Mara's veckangle has o 0igsel aren. BeCau ey

I | 5
(i DIES, DU Mar used Wore

(=
2=
z
<
>
e
Lt
S
l
=)

hles  $han  Ashton.

Note: This problem reviews Lesson 2, particularly tiling with square units. Invite students to share and
compare their drawings for Mara and Ashton’s rectangles.

a4 Lesson 4: Relate side lengths with the number of tiles on a side. EUREKA
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A STORY OF UNITS Lesson 4 m

Concept Development (33 minutes)

Materials: (S) 15 square inch and square centimeter tiles, ruler, personal white board

Note: The ones cubes included in sets of Dienes blocks (base ten blocks) may also be used as square
centimeter tiles.

Pass out 15 square-inch tiles to each student.

T:
S:
T:

A

2 2w

These tiles are square...?
Inches!

Use the tiles to make a 3 by 5 array. (Allow students time to make an array.) Push the tiles together
to form a rectangle with no gaps or overlaps. What is the
area of your rectangle? Rectangle A

15 square inches.

| see your squares are nicely arranged to form a rectangle.
What about these? (Project Rectangles A and B shown to
the right.) | used 15 square-inch tiles to make both of
these rectangles. Talk to a partner. Is the area of both
rectangles 15 square inches?

Yes. The number of tiles is the same. = No. A’s area is
bigger than 15 square inches because there are gaps
between the tiles. B’s area is smaller because some of the
tiles are on top of each other.

Rectangle B

Why is it important to avoid gaps or overlaps when we
measure area?

If there are gaps or overlaps, the amount of space the
rectangle takes up changes. = The square unit would be
wrong because some area is taken away if there are
overlaps, or some is added if there are gaps.

Use your ruler to measure across the top of your

rectangle in inches. What is the length of this side?

5 inches.

NOTES ON

MULTIPLE MEANS

OF REPRESENTATION:

Scaffold student contrast of /length and
area. Consider placing a long string
3inches. along the side of the rectangle, or have
How many tiles are on this side? students trace the side with a finger to
3 tiles! better illustrate length. In contrast,

’ have students shade in the area before
What is the relationship between the number of tiles writing 15 square inches.

on a side and the side length of the rectangle?

How many tiles are on this side?
5 tiles.

Use your ruler to measure the shorter side of the
rectangle in inches. What is the length of this side?

They are the same.

EUREKA Lesson 4: Relate side lengths with the number of tiles on a side. 45
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T: What do you notice about the lengths of the opposite sides of the rectangles?
S:  They are equal.

Trace the rectangle on your personal white board. Then, remove the tiles and label the side lengths.
Now, write the area inside the rectangle. What are the units for the side lengths?

Inches.

What are the units for the area?

Square inches.

Talk to a partner. Why are the units different for side lengths and area?

A A

The unit for side lengths is inches because we used a ruler to measure the length of the side in
inches. For area, the unit is square inches because we counted the number of square inch tiles that
we used to make the rectangle.

T: Inches are used to measure lengths, such as the side lengths, and square inches are used to measure
the amount of flat space a figure takes up, which is the area.
Direct students to exchange square inch tiles for square centimeter tiles.

T: These tiles are square...?
S:  Centimeters.

T: Use them to make a rectangle with side lengths of 5 centimeters and 4 centimeters. (Write 5 cm and
4 cm.) Tell your partner how many tiles you will count to make each side.

S: 1 will make one side with 5 tiles and the other with 4 tiles. = Actually, we will count 5 tiles each for
two sides of the rectangle and 4 tiles each for the other two sides. Opposite sides are the same,

remember?
T: Make your rectangle on top of your board. Label the
side lengths.
S:  (Make rectangle and label side lengths 5 cm and 4 cm.) NOTES ON
T: How many fives did you make? Why? MULTIPLE MEANS
S: 4 fives because the other side length is 4. OF REPRESENTATION:
T:  What is the total of 4 fives? Alternatively, lf)wld the- rectangle in 4
rows of 5 centimeter tiles. As students
St 20. place each row, encourage careful and
T: Skip-count your fives to find the total area of the meaningful counting. Students may
rectangle. (Pause.) What is the total area? benefit from counting each tile in the
S 20 square centimeters row so as not to add extra tiles. Then,
’ a ’ recapture by counting by fives, “5, 10,
What is the relationship between the side lengths and 15, 20.”
area?

S:  If you multiply 5 times 4, then you get 20.

If time allows, repeat the process using a rectangle with side lengths of 3 centimeters and 6 centimeters. As
students are ready, tell them the area, and let them build a rectangle and name the side lengths.
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Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Relate side lengths with the number of
tiles on a side.

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

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

Any combination of the questions below may be used to
lead the discussion.

= Tell a partner how you could use square
centimeter tiles to check your work in Problem 1.

= Compare the areas of the rectangles in Problems
1 and 2. Which rectangle has a larger area? How
do you know?

=  What are the side lengths of the shape in
Problem 3? Are all of the sides the same? How
do you know? What shape is this?

=  What is the area of the rectangle in Problem 4?
Explain how you found the area to a partner.

=  How many centimeter tiles fit in the rectangle in
Problem 5? Is that the area of the rectangle in
square centimeters? Why or why not?

= In Problem 6, if the side length of A is 4 units,
would 3 units make sense for the side length of
B? Why or why not? What would make sense?

Lesson 4:
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1. Use aruler to measure the side lengths of the rectangle in centimeters. Mark each centimeter with a
point and connect the points to show the square units. Then, count the squares you drew to find the
total area.

i { ) Total area: M Square _Centimeters

2. Use a ruler to measure the side lengths of the rectangle in inches. Mark each inch with a point and
connect the points to show the square units. Then, count the squares you drew to find the total area.

T 0 SQUAvE_inChes

3. Mariana uses square centimeter tiles to find the side lengths of the rectangle below. Label each side
length. Then, count the tiles to find the total area.

Bem

Totatares:_ | % Square_Centimeters

4 Each l:l is 1 square centimeter, Saffron says that the side lengih of the rectangle below is 4
centimeters. Kevin says the side length Is 5 censimeters. Who is correct? Explain how you know

o br
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5. Use both square centimeter and square inch tiles to find the area of the rectangle below. Which works s
best? Explain why.

Hiles,

Suare ineh hles  were  best
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6, How does knowing side lengths A and B helpyou find side lengths C and D on the rectangle below?

g TE T Vnow side lergth B, I alse
Ypow wde Wthata D and i T Know
Side 'lwﬂ% A 1 ale ¥now side

- lengin C because Opposcke  sides
of o rchmhske are  equal.
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

48 Lesson 4: Relate side lengths with the number of tiles on a side. EUREKA
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Name Date

1. Use aruler to measure the side lengths of the rectangle in centimeters. Mark each centimeter with a
point and connect the points to show the square units. Then, count the squares you drew to find the
total area.

Total area:

2. Use aruler to measure the side lengths of the rectangle in inches. Mark each inch with a point and
connect the points to show the square units. Then, count the squares you drew to find the total area.

Total area:

3. Mariana uses square centimeter tiles to find the side lengths of the rectangle below. Label each side
length. Then, count the tiles to find the total area.

Total area:

EUREKA Lesson 4: Relate side lengths with the number of tiles on a side. 49
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4. Each is 1 square centimeter. Saffron says that the side length of the rectangle below is

4 centimeters. Kevin says the side length is 5 centimeters. Who is correct? Explain how you know.

5. Use both square centimeter and square inch tiles to find the area of the rectangle below. Which works
best? Explain why.

6. How does knowing side lengths A and B help you find side lengths C and D on the rectangle below?

50 Lesson 4: Relate side lengths with the number of tiles on a side. EUREKA
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Date

Name

Label the side lengths of each rectangle. Then, match the rectangle to its total area.

a.
12 square
centimeters

b.

5 square
inches

C.

6 square

centimeters

EUREKA Lesson 4: Relate side lengths with the number of tiles on a side.
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Name Date

1. Ella placed square centimeter tiles on the rectangle below, and then labeled the side lengths. What is
the area of her rectangle?

4 cm

2cm

Total area:

2. Kyle uses square centimeter tiles to find the side lengths of the rectangle below. Label each side length.
Then, count the tiles to find the total area.

Total area:

3. Maura uses square inch tiles to find the side lengths of the rectangle below. Label each side length.
Then, find the total area.

Total area:

52 Lesson 4: Relate side lengths with the number of tiles on a side. EUREKA
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A STORY OF UNITS Lesson 4 Homework

4. Each square unit below is 1 square inch. Claire says that the side length of the rectangle below is 3

inches. Tyler says the side length is 5 inches. Who is correct? Explain how you

know.

5. Label the unknown side lengths for the rectangle below, and then find the area
the lengths provided to find the unknown lengths and area.

4 inches

2 inches

. Explain how you used

Total area:

EUREKA Lesson 4: Relate side lengths with the number of tiles on a side.
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Mathematics Curriculum

GRADE

Topic B

GRADE 3 e MODULE 4

Concepts of Area Measurement

Instructional Days: 4
Coherence -Links from: G2-M2
G3-M1
G3-M3
-Links to: G4-M3
G4-M7

Focus Standards: u Recognize area as an attribute of plane figures and understand concepts of area
measurement.

O  Asquare with side length 1 unit, called “a unit square,” is said to have “one square
unit” of area, and can be used to measure area.

O A plane figure which can be covered without gaps or overlaps by n unit squares is
said to have an area of n square units.

u Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).
u Relate area to the operations of multiplication and addition.

O  Find the area of a rectangle with whole-number side lengths by tiling it, and show
that the area is the same as would be found by multiplying the side lengths.

O  Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

O  Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Addition and Subtraction of Length Units
Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10

Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10

Multi-Digit Multiplication and Division

Exploring Multiplication

In previous lessons, students tiled given rectangles. In Lesson 5, students build rectangles using unit square
tiles to make arrays when provided with specific criteria. For example, students may be told that there are 24
tiles inside the rectangle and one side of the rectangle is covered with 4 tiles. Students may start by building
one column of the array to represent a length of 4 units and then duplicate that process until they reach 24
total tiles, skip-counting by fours. Finally, they physically push together the rows of tiles to make the array.
When they count the number of fours, the process connects to unknown factor problems (in this case, the
unknown factor of 6) from previous modules and builds toward students’ discovery of the area formula.

54 Topic B:
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A STORY OF UNITS Topic B m

Now experienced with drawing rectangular arrays within an area model, students find the area of an
incomplete array in Lesson 6. They visualize and predict what the finished array looks like and then complete
it by joining opposite end points with a straight edge. They determine the total area using skip-counting. The
incomplete array model bridges to the area model, where no array is given.

In Lesson 7, students receive information about the side lengths

of an area model (shown to the right). Based on this

information, they use a straight edge to draw a grid of equal- s

sized squares within the area model and then skip-count to find

the total number of squares. Units move beyond square Array Area Model
centimeters and inches to include square feet and square

meters.

In Lesson 8, students recognize that side lengths play an important part in determining the area of a
rectangle. They understand that multiplying the number of square units in a row by the number of rows
produces the same result as skip-counting the squares within the array. Given the area and one side length,
students realize that they can use multiplication with an unknown factor or division to find the unknown side
length.

A Teaching Sequence Toward Mastery of Concepts of Area Measurement

Objective 1: Form rectangles by tiling with unit squares to make arrays.
(Lesson 5)

Objective 2: Draw rows and columns to determine the area of a rectangle given an incomplete array.
(Lesson 6)

Objective 3: Interpret area models to form rectangular arrays.
(Lesson 7)

Objective 4: Find the area of a rectangle through multiplication of the side lengths.
(Lesson 8)

Eu REKA Topic B: Concepts of Area Measurement 55
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Lesson 5

Objective: Form rectangles by tiling with unit squares to make arrays.

Suggested Lesson Structure

Bl Fluency Practice (14 minutes)

@ Application Problem (6 minutes) ‘
Concept Development (30 minutes)

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

Fluency Practice (14 minutes)

= Group Counting (3 minutes)
= Products in an Array (3 minutes)
= Find the Common Products (8 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Instruct students to count forward and backward, occasionally changing the direction of the count.

Threes to 30
Sixes to 60
Sevens to 70
Nines to 90

Products in an Array (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity anticipates relating multiplication with area in Topic B’s lessons.

S:

S 49 A

(Project an array with 4 rows of 3 stars.) How many rows of stars do you see?
4 rows.

How many stars are in each row?

3 stars.

On your personal white board, write two multiplication sentences that can be used to find the total
number of stars.

(Write4x3=12and3x4=12))

Continue with the following possible sequence: 3x6,7 x5,8x4,and9 x 6.

56
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Find the Common Products (8 minutes)

Materials: (S) Blank paper

Note: This fluency activity reviews multiplication patterns from Module 3.

T: (List the multiples of 4 and 8 in two different columns.)
Draw a line to match the products that appear in both
columns.

S:  (Match 8, 16, 24, 32, and 40.)
(Write 2 x 4 = 8, etc., next to each matched product on the
left half of the paper.) Write the rest of the equations like
| did.

S:  (Write equations.)

(Write 8 =1 x 8, etc., next to each matched product on the
right half of the paper.) Write the rest of the equations like

| did.
S:  (Write equations.)
T: (Write2x4=__ x8.) Say the true equation.
S: 2x4=1x8.
T: (Write 2 x4 =1x8.) Write the remaining equal facts
as equations.
S: (Write4x4=2x8,6x4=3x8,8%x4=4x8,and10x4=5x38.)
T: Discuss the patterns in your equations.

S:  Each multiple of 8 is also a multiple of 4.

Application Problem (6 minutes)

Candice uses square centimeter tiles to find the side lengths of a rectangle
as shown on the right. She says the side lengths are 5 centimeters and 7
centimeters. Her partner, Luis, uses a ruler to check Candice’s work and
says that the side lengths are 5 centimeters and 6 centimeters. Who is

rght? How doyou know? Candite is vight because she used
uare Centimeter Hles 4o find  Yhe
oide \enghhs and when ¥ counted
e s there were 5 on ome side
1 on Yhe other side. That medns
YWt Vhe  side le@%s dre 5 cim
and T cm.

Note: This problem reviews Lesson 4, particularly the relationship between
the number of tiles and side length. Invite students to discuss what Luis
might have done wrong.

Lesson 5:
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Concept Development (30 minutes)

Materials: (S) 15 square inch tiles, personal white board, straight edge, blank paper

Concrete: Understand the relationship between side lengths and area.

Draw or project the rectangle and side length shown on the right.

T:

v v

A

Use square inch tiles to show this rectangle as an array. What 2in

information do we know?

There are 2 rows. > A side length is 2 inches.
At your table, place tiles to make the known side.
(Make 1 column of 2 tiles.) NOTES ON

(Write below the diagram: Area = 12 square inches.) MULTIPLE MEANS

How many total tiles will we use to make our OF REPRESENTATION:
rectangle? Simplify and clarify your script for
English language learners and others.

12 tiles.

Rephrase, “What information do we
How many twos are in 12? know?” to “How many rows of inch
6 twos. squares? How do you know?”
Use your tiles to make 6 sets of twos, and then Place the opaque 2 by 6 rectangle

pictured above over a square grid. As
an alternate way to check work, lift the
rectangle to show the 12 squares
covered.

skip-count to check your work.

(Make 6 groups of 2 tiles and skip-count.)

2,4,6, 8,10, 12.

Push your twos together to make a rectangle. (Allow
students time to complete. Add a question mark to
the diagram as shown on the right.) What is the
unknown side length? >

Six. = Six tiles. = Six inches.

(Replace the question mark with 6 in on the diagram.) Tell your 2in
partner about the relationship between the side lengths and the

area. Write an equation to show your thinking. Be sure to include

the units.

Area=12sqin

2 inches x 6 inches = 12 square inches, so the area is the product of the side lengths.
(Write 2 inches x 6 inches = 12 square inches.)

Repeat the process using a rectangle with a known side length of 5 inches and an area of 15 square inches.
Ask students to write an unknown factor problem, 5 x =15, and then use the tiles to solve.
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Concrete/Pictorial: Form rectangles and determine area or side lengths by drawing to make arrays.

T:

S 490 49

U e

AN O 4

S v 49

Lay tiles on your personal white board to make a side 3 inches tall. Trace the outline of all 3 tiles.
Then, draw horizontal lines to show where they connect.

(Draw a 3-inch tall side.)

Label the side length. 7in

(Label 3 in as shown.)

Use your tiles to make another side 7 inches long. 3
n

(Add tiles horizontally, using the top tile as one of the 7.)

Trace the outline of the tiles. Draw vertical lines to show
where they connect. Label the side length.

(Draw image shown on the right and label 7 in.)

How many sets of threes will be in this rectangle?
7 threes.
Talk to your partner. Which strategy might you use to find the total area of the rectangle?

We can draw in the rest of the squares and count them all. = Or, just skip-count 7 threes.
- It would be easier to just multiply 7 inches x 3 inches and get 21 square inches.

Many students suggested multiplying the side lengths to find the area. Let’s check this strategy by
drawing in the rest of the squares. Use your straight edge to draw the rest of the tiles in the
rectangle, and then skip-count to find the total area.

(Draw the rest of the tiles, and then skip-count.) 3,6, 9, 12, 15, 18, 21.

Does 7 inches x 3 inches = 21 square inches accurately give the area of the rectangle?

Yes!

Clear your personal white board, and use your tiles to make
a side length of 6 inches. Trace the outline of all 6 tiles. 6in
Then, draw horizontal lines to show where they connect.

(Draw image shown to the right.)
Label the side length.
(Label 6 in as shown on the right.)

Write 6 x __ =24 on your personal white board. Talk to a partner about how you can use this
equation to help find the other side length.

From the equation, | know that the area is 24, so | can add rows of 6 tiles until | have 24 tiles. Then, |
can count the rows to find the side length. = | can skip-count by 6 to get to 24, and then | know the
other side length will be equal to the number of times | skip-count. = | know 6 x 4 = 24, so | know
that the other side length is 4.

Choose a strategy to find the other side length, and then fill in the blank in the equation. (Allow
time for students to work.) What is the other side length?

4 inches!

Eu REKA Lesson 5: Form rectangles by tiling with unit squares to make arrays. 59

MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Form rectangles by tiling with unit squares to
make arrays.

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

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

Lesson 5 m

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:
Some learners may benefit from
alternatives to drawing tiles inside

rectangles on the Problem Set.
Consider the following:

= Magnify the Problem Set to ease
small motor tasks.

= Provide virtual or concrete
manipulatives.

= Allow students to draw their own
rectangles, perhaps with larger tiles,
perhaps with smaller areas.

addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

Name

Any combination of the questions below may be used to T —

to find the unkn

lead the discussion.

|A .
g1

Date

a. Then, complete the multiplication equations.

=  Compare Problems 1(b) and 1(e) and Problems
1(a) and 1(c). How does each pair show

commutativity?

=  How many more threes does the array in Problem
1(d) have compared to the array in Problem 1(a)?
How might the side lengths help you know that,
even without seeing the tiled array?

=  Compare Problems 1(c) and 1(f). How are the - ‘
areas related? (The area of 1(f) is half the area of 152 .80 _ | -
1(c).) How might you have figured that out just i]_?' 2o
by knowing the side lengths of each array? v 2 i):: e

= In Problem 2, what strategy did you use to find - ' 6<% - 8 3 _"_._3
the unknown side length? Is there another way " —JI—:
you could have figured it out? & 3 .34

= Students may have different solutions for o
Problem 3. Invite them to share and compare
their work.
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

Lesson 5 m

2. Llindsey makes a rectangle with 35 square inch tiles, She arranges the tiles in 5 equal rows. What are the

side lengths of the rectangle? Use words, pictures, and numbers to suppert your answer.
TN

- area

T T 11 %% 5 inche and M iaches.

5x1. =35
There are 1 hles in each yow.
The side lenghhs of Hee rcda{.j!e

Mark has a total of 24 square inch tiles. He uses 18 square inch tiles to build one rectangular array. He
uses the remaining square inch tiles to build a second rectangular array. Draw two arrays that Mark
might have made. Then, write multiplication sentences for each.

—

4. Leon makes a rectangle with 32 square centimeter tiles. There are 4 equal rows of tiles

Ye

bem

NEEss

LU

b in

a. How many tiles are in each raw? Use werds, pictures, and numbers to support your answer.

1, 3xad=t
" .
UL e
Az 8¢ in p

2418 £, 2in

L1

Yy 2=32 Thew are 3 hles

3047 in each row.

]
|
|
|

L
"HH

cim
b. Can Lzon arrange all of his 32 square centimeter tiles into 6 equal rows? Explain your answer

1T

¢ TR M %3

No e can’t. T don+ know how +o diude

32 6. Tf he lhad 36 square Ceatimerer
Hles, Haen he coutd divde Vhem it

b equal ows.
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Name Date

1. Use the centimeter side of a ruler to draw in the tiles. Find the unknown side length or skip-count to find
the unknown area. Then, complete the multiplication equations.

a. Area: 18 square centimeters. d. Area: 24 square centimeters.

3cm 3cm

3 6 9 12 15 18

3 X - 18 X =
b. Area: square centimeters. e. Area: 20 square centimeters.
5cm
4cm
5cm
X =
c. Area: 18 square centimeters. X -
f. Area: square centimeters.
3cm
6cm X =
3cm
X =
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A STORY OF UNITS Lesson 5 Problem Set m

2. Lindsey makes a rectangle with 35 square inch tiles. She arranges the tiles in 5 equal rows. What are the
side lengths of the rectangle? Use words, pictures, and numbers to support your answer.

3. Mark has a total of 24 square inch tiles. He uses 18 square inch tiles to build one rectangular array. He
uses the remaining square inch tiles to build a second rectangular array. Draw two arrays that Mark
might have made. Then, write multiplication sentences for each.

4. Leon makes a rectangle with 32 square centimeter tiles. There are 4 equal rows of tiles.

a. How many tiles are in each row? Use words, pictures, and numbers to support your answer.

b. Can Leon arrange all of his 32 square centimeter tiles into 6 equal rows? Explain your answer.
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Name Date

Darren has a total of 28 square centimeter tiles. He arranges them into 7 equal rows. Draw Darren’s
rectangle. Label the side lengths, and write a multiplication sentence to find the total area.

64 Lesson 5: Form rectangles by tiling with unit squares to make arrays. EUREKA

MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS Lesson 5 Homework m

Name Date

1. Use the centimeter side of a ruler to draw in the tiles. Find the unknown side length or skip-count to find
the unknown area. Then, complete the multiplication equations.

a. Area: 24 square centimeters. b. Area: 24 square centimeters.

4cm

6cm

c. Area: 15 square centimeters.

d. Area: 15 square centimeters.

5cm

3cm
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2. Ally makes a rectangle with 45 square inch tiles. She arranges the tiles in 5 equal rows. How many
square inch tiles are in each row? Use words, pictures, and numbers to support your answer.

3. Leon makes a rectangle with 36 square centimeter tiles. There are 4 equal rows of tiles.

a.

66

How many tiles are in each row? Use words, pictures, and numbers to support your answer.

Can Leon arrange all of his 36 square centimeter tiles into 6 equal rows? Use words, pictures, and
numbers to support your answer.

Do the rectangles in Parts (a) and (b) have the same total area? Explain how you know.

Lesson 5: Form rectangles by tiling with unit squares to make arrays. EUREKA
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Lesson 6

Objective: Draw rows and columns to determine the area of a rectangle
given an incomplete array.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

I Application Problem (8 minutes)
Concept Development (30 minutes)

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

Fluency Practice (12 minutes)

= Group Counting (4 minutes)
= Write the Multiplication Fact (4 minutes)
= Productsin an Array (4 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Instruct students to count forward and backward, occasionally changing the direction of the count.

= Sixes to 60

= Sevensto 70
=  Eightsto 80
= Ninesto 90

Write the Multiplication Fact (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews relating multiplication with area from Lesson 5.

T: (Project a5 by 3 square unit tiled rectangle. Write _ x _ =15.) There are 15 tiles altogether.
How many rows are there?

S: 5rows.
(Write 5x ___=15.) On your personal white board, fill in the blank to make the equation true.

S: (Write5x3=15.)

EUREKA Lesson 6: Draw rows and columns to determine the area of a rectangle given an 67
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S:
T:
S:

(Project a 3 by 4 square unit tiled rectangle. Write __x__ =12.) There are 12 tiles altogether.
How many columns are there?

4 columns.

(Write x4 =12.) On your personal white board, fill in the blank to make the equation true.

(Write3 x4 =12.)

Continue with the following possible sequence, asking students to first name either the number of rows or
the number of columns: 4x6,6x7,5x8,and 7 x 8.

Products in an Array (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity supports the relationship between multiplication and area.

S:

A I A

(Project an array with 2 rows of 6 stars.) How many rows of stars do you see?
2 rows.

How many stars are in each row?

6 stars.

On your personal white board, write two multiplication sentences that can be used to find the total
number of stars.

(Write2x6=12and6x2=12))

Continue with the following possible sequence: 3x7,6x5,8x6,and 4 x9.

Application Problem (8 minutes)

Huma has 4 bags of square inch tiles with 6 tiles in each bag. She uses them to measure the area of a
rectangle on her homework. After covering the rectangle, Huma has 4 tiles left. What is the area of the
rectangle?

E

244les

/—.__‘_--‘_-_‘-\
Yxe=n 24-U=c NOTES ON
= L) cs Zo MULTIPLE MEANS
h= 4ptal number lofs
of Huma's Hleg €= number of

OF ENGAGEMENT:

tiles used +o Adjust the numbers in the Application
Cover the reclang!e Problem to challenge students working
The areg of the rfﬁﬂnj1 e s above grade level.
20 gq. ™ che s

Note: This problem reviews multi-step word problems in the context of using square tiles to measure area.
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Concept Development (30 minutes)

Materials: (S) Personal white board, straight edge, Problem Set,
array 1 (Template 1), array 2 (Template 2)

Part 1: Estimate to draw the missing square units inside an
array.

Students have Templates 1 and 2 in their personal white boards,
and are looking at array 1.

T: How can an array of square units help you find the area
of a rectangle?

S: You can count the total number of square units inside
the rectangle. = You can skip-count the rows to find
the total.

T: (Project or display the image on the right.) What do
you notice about the array inside of this rectangle?

Some of the square units are missing.
What do you notice about the top row?
It has 4 square units and a rectangle.

S v 49

help you know how many square units make the top row?

S:  The second row has 1 more square unit than the top row.
You can just follow the line it makes to divide the rectangle

into 2 square units.
Use your straight edge to draw that line now.
S:  (Draw as shown on the right.)
Talk to your partner. Use the top row to figure out how

many square units will fit in each of the rows below. How do

you know?

S:  Each row should have 6 square units because rows in an
array are equal.

T: Use the lines that are already there as guides, and with your

straight edge, draw lines to complete the array.
(Draw.)

How many rows of 6 are in this array?

4 rows of 6.

w4 49

4 x6=24.

Eu REKA Lesson 6:
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NOTES ON
MULTIPLE MEANS
FOR ACTION AND
EXPRESSION:

Scaffold the following sequence further
by beginning with a basic 2 by 2
rectangle in which 2 tiles are missing.
Graduate to a 2 by 3 rectangle in which
tiles or lines are missing. Continue step
by step until students are ready for
rectangles with larger areas. Also,
consider adding color to alternating
tiles to assist with counting or
distinguishing tiles from rectangles or
blank space.

Array 1

Look at the second row. Can you use those square units to

Array 1: Top Row Complete

Array 1: Fully Drawn

What equation can be used to find the area of the rectangle?
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Part 2: Draw rows and columns to determine the area.

T:

U A

©w

S:

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Draw rows and columns to determine
the area of a rectangle given an incomplete array.

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

70

(Project the rectangle shown on the right.) Look at array 2.
Can we estimate to draw unit squares inside the
rectangle?

Yes.

It might take us longer because fewer units are given.

A quicker way to find the area is to figure out the number
of rows and the number of columns. Let’s start by finding
the number of rows in our array. How can we find the
number of rows?

The first column shows you how many rows there are.

With your finger, show your partner what you will draw to
find the number of rows. Then, draw.

(Show and draw.)
How can we find the number of columns?
The first row shows you how many columns there are.

Use your straight edge to complete the first row. Label the
side lengths of the rectangle, including units.

(Draw and label side lengths 5 units and 6 units.)
What number sentence can be used to find the area?
5x 6 =30.

Array 2: 1 Row and
1 Column Drawn

wme_ (31000

1. ach [ Jrepresents a 1 square

centimeter. Draw to find the number of rows and column
Match it to its completed array. Then, fill in the blanks ta make a true equation to find ea

Date

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

lesson.

Any combination of the questions below may be used to
lead the discussion.

How did you know where to draw the columns
and rows in Problem 1?

To find area, why is it not necessary to draw all of
the unit squares in an incomplete array?

What mistake did Sheena make in Problem 2?

Is it necessary to have the rug to solve

Problem 3? Why or why not?

In Problem 3, how many tiles does the rug touch?
There are multiple ways to find a solution to

Problem 4. Invite students to share how they
found the answer.

Exit Ticket (3 minutes)

~

Sheena skip-counts by sixes to find the total square units in the rectangle below. She says there are 42

square units, 15 she right? Explain your answer

Sheena Ts incorrect, There are B sives,

which is ug Square units,

H,,

& BN

w

The tile floor in Brandon's Iiving room has a rug en it asshown below. How many squarg tiles are on the

floor, including the tiles under the rug?

12

9x10=90

There are 90 gquare Hiles
oh +the Floor,

&

. Abdul is creating a stained glass window with square-inch glass tiles as shown below. How many more
square-inch glass tiles does Abdul need to finish his glass window? Explain your answer.

[4

heede.

[ 9 1
Abdulneeds adotal T ——
of 47 square Inch L s
glass Hles, Y1-12=9
He already put down 9=30

= b
7362 iR
r 4

12 Hles, Adut needs 30 more square

inch glass +iles.

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name Date

1. Each |:| represents 1 square centimeter. Draw to find the number of rows and columns in each array.
Match it to its completed array. Then, fill in the blanks to make a true equation to find each array’s area.

a. [ [
cm X cm = sgq cm
b.
‘ ‘ ‘ cm X cm= sg cm
C.
cm X cm= sg cm
d.
cm X cm = sg cm
&
cm x cm = sq cm
f.
[ cm X cm = sgq cm
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2. Sheena skip-counts by sixes to find the total square units in the rectangle below. She says there are
42 square units. Is she right? Explain your answer.

3. Thetile floor in Brandon’s living room has a rug on it as shown below. How many square tiles are on the
floor, including the tiles under the rug?

4. Abdulis creating a stained glass window with square inch glass tiles as shown below. How many more
square inch glass tiles does Abdul need to finish his glass window? Explain your answer.
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Name Date

The tiled floor in Cayden’s dining room has a rug on it as shown below. How many square tiles are on the
floor, including the tiles under the rug?

74 Lesson 6: Draw rows and columns to determine the area of a rectangle given an EUREKA
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Name Date
1. Each |:| represents 1 square centimeter. Draw to find the number of rows and columns in each array.
Match it to its completed array. Then, fill in the blanks to make a true equation to find each array’s area.
. [ [ ]
cm x cm = sqcm
b. ‘ ‘ ‘ ‘ cm x cm = sqcm
C.
cm x cm = sqcm
cm x cm = sqcm
d.
S cm x cm = sqcm
e. ]
|
f. —
cm x cm = sqcm
EUREKA Lesson 6: Draw rows and columns to determine the area of a rectangle given an 75
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2. Minh skip-counts by sixes to find the total square units in the rectangle below. She says there are 36
square units. Is she correct? Explain your answer.

3. The tub in Paige’s bathroom covers the tile floor as shown below. How many square tiles are on the
floor, including the tiles under the tub?

4. Frank sees a notebook on top of his chessboard. How many squares are covered by the notebook? Explain your
answer.
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array 1
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array 2
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Lesson 7

Objective: Interpret area models to form rectangular arrays.

Suggested Lesson Structure

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

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

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting (4 minutes)
= Draw Rectangles (4 minutes)
= Draw Rectangular Arrays (4 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Instruct students to count forward and backward, occasionally changing the direction of the count.

= Sixes to 60

=  Sevensto 70
=  Eightsto 80
= Ninesto 90

Draw Rectangles (4 minutes)

Materials: (S) Grid paper
Note: This fluency activity reviews drawing a rectangle from a known area. Show student work that is correct
but looks different (e.g., a 6 x 2 unit rectangle juxtaposed with a 4 x 3 unit rectangle).

T: Draw a rectangle that has an area of 6 square units.
S:  (Draw a 6-square unit rectangle.)

Continue with the following possible sequence: 10 square units, 12 square units, 16 square units, 24 square
units, and 35 square units.

Eu REKA Lesson 7: Interpret area models to form rectangular arrays. 79
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Draw Rectangular Arrays (4 minutes)
Materials: (S) Grid paper

Note: This fluency activity reviews finding area using side lengths.

T: Draw a4 x 2 rectangular array using the squares on your grid paper.
T: How many square units are in your array?
S: 8 square units.

Continue with the following possible sequence of rectangular arrays: 6 x2,4x3,6x3,9%x2,6x4,and 3 x 8.

Application Problem (8 minutes)

Lori wants to replace the square tiles on her wall. The
square tiles are sold in boxes of 8 square tiles. Lori
buys 6 boxes of tiles. Does she have enough to replace
all of the tiles, including the tiles under the painting?
Explain your answer.

Painting

b = 48
She \Dmﬂh{' 48 Square +les.

Hx 3= 10 es, Lovi will have enough Hles because
the drea of e watl s o Square Hes, he O“'\‘J needs 4o hrft’S) but She [OOMﬂbﬁ-
4R tles.

Note: This problem reviews multi-step word problems in the context of using square tiles to measure area. It
also reviews finding the area of an incomplete array from Lesson 6.

Concept Development (30 minutes)

Materials: (T) Meter stick, 12-inch ruler, pad of square sticky notes (S) 1 set of square centimeter and
square inch tiles per pair (from Lesson 2), personal white board, ruler, area model (Template)

Part 1: Explore the relationship between units and area.

T: One partner will use square inches, and the other will use square centimeters. Work together to
decide how to arrange your tiles to make the same shape rectangle. Then, create that rectangle
with your pieces.

S: (Decide on a rectangle and represent it using square inches and square centimeters.)
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“w 4 49

You and your partner each made the same shape rectangle. Is the area also the same?

We used the same number of pieces, but my pieces are smaller than yours. They are square
centimeters, and look, my shape takes up less space on the table. = The area of the shape with
square inches is bigger because inches are bigger than centimeters.

Turn your personal white board horizontally and write the area of your rectangle.
(Write either 12 square inches or 12 square centimeters.)

(Draw 1 square meter on the board.) This is 1 square meter. Suppose you used 12 square meter
tiles to make your rectangle instead. Would this rectangle have a bigger area or a smaller area
compared to your original rectangle?

It would be much larger!

(Draw 1 square foot on the board.) How would your rectangle compare if you made it from 12
square feet?

It would be bigger than 12 square inches or centimeters but smaller than 12 square meters.
(Hold up a pad of square sticky notes.) How about if you had used 12 sticky notes?

Still bigger than 12 square inches or centimeters but smaller than 12 square feet or meters.
Why is it important to label the unit when you are talking about area?

Because how much area there is changes if the unit is small or big. = If you do not know the unit,
then you do not really know what the area means. = It is just like with length. Twelve of a shorter
unit is shorter than 12 of a longer unit.

Part 2: Relate area to multiplication to draw rectangular arrays.

T:

“w d4e 4v

Let us draw a rectangular array with an area of 18 square centimeters. How might we find the side
lengths?

We could use our tiles to make the array and see. = If you multiply side lengths, you get area, so
we can think about what numbers you can multiply to make 18.

Work with your partner to make a list of multiplication facts that equal 18.
(Possible list is as follows: 1x18,18x1,2x9,9x2,3x6,and

6x3.) .
Let us draw a 3 cm by 6 cm rectangular array. Use a ruler to [" T .
measure the side lengths on your personal white board. Mark Som | T T T 1 e

each centimeter with a point and connect the points to draw —
the square centimeters. '

After drawing your squares, check your work by skip-counting
the rows to find the total number of tiles you drew.

(Draw, label, and skip-count tiles in array.)

Turn your personal white board so that it is vertical. Does the rectangle still have the same area?
Yes.

However, the side lengths switched places. Tell your partner how you know the area is the same.

The side lengths didn’t change; they just moved. = It is the commutative property. We learned
before that you can turn an array and it does not change how much is in it. The rows just turn into
columns and columns turn into rows.
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Part 3: Interpret area models to find area.

T:

82

The grid you drew inside of your 3 cm by 6 cm rectangle shows a picture of all the tiles that make up
the area. Carefully erase the grid lines in your rectangle. (Pause.) The empty rectangle with labeled
side lengths left is called an area model. How can you find the total area just using the labeled side
lengths?

I can multiply! = | can multiply the side lengths, 3 cm and 6 cm,
to get the area, 18 square cm.

(Project or draw the area model on the right.)

What is the total area of my pictured rectangle?

18 square cm.
Tell your partner how you figured out the area.

It is easy. One side length is 18 and the otheris 1. 18 x 1 = 18. 18cm
The labels tell you the unit is centimeters, so the area is square
centimeters.

(Pass out the area model template.) Slip the area model into your
personal white board. Use your ruler to measure the side lengths
of one of the squares on the grid. (Allow students time to
measure.) What unit makes up this grid?

Square inches!

The side lengths of this area model are not labeled. Let us draw a grid inside it to help find the side
lengths. Earlier, we drew a grid inside a rectangle by marking each unit with a point and using a
ruler to connect the points. Do we need to draw points on the area model to draw a grid inside

of it?

No, we can just use the grid lines. = No, the lines on the grid can act

as points because the area model is lined up with the grid. Area Model Template

Use your ruler and the lines on the grid to draw squares inside of the
area model. (Allow students time to work.) What size are the units
inside the area model?

Square inches. = They are square inches because we used the square
inch grid paper to help draw the squares.

Find and label the side lengths, and then write an equation to find the
area.

(Label the side lengths as 4 in and 2 in, and write 2 x4 =8 or
4x2=8)

What is the area?
8 square inches!

Lesson 7: Interpret area models to form rectangular arrays. Eu REKA
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Problem Set (10 minutes)

NOTES ON
MULTIPLE MEANS
FOR ACTION AND

Students should do their personal best to complete the Problem
Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which

problems they work on first. Some problems do not specify a EXPRESSION:
method for solving. Students should solve these problems using Consider offering the following
the RDW approach used for Application Problems. adaptations to the Problem Set:

= Prompt students to approach
Rectangle E first. Offer practice with
Student Debrief (10 mlnutes) 1 by n rectangles to build fluency

and confidence.

Lesson Objective: Interpret area models to form rectangular * Remove side lengths to encourage

arrays. closer investigation.

= Challenge students to devise an
alternate method for finding the
area of Benjamin’s bedroom floor.

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

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

ey
name 7 [N Date

e a straight edge to draw a grid of equal size squares within the rectangle. Find and label the sice lengths.

to debrief the Problem Set and process the lesson. Ty i i e e U
Any combination of the questions below may be used to T T T T T I [ 1]
lead the discussion. 4 : ‘ 1 c l
=  What was your strategy for finding the total Il |4 i jIE
number of squares in Problem 2(c)? e
= Invite students who drew arrays that ; [ 4
demonstrate commutativity for Problem 4(a) BN .
(possibly 4 x 6 and 6 x 4) to share their work. 5 | 1 14
Guide students to articulate understanding that | ;
commutativity still applies in the context of area. [~ ! T ] | B

= For Problem 4(b), most students answered that
Mrs. Barnes’ array probably had 24 squares. Is
there another answer that makes sense? (For
example, 12, 48, 72.) R - (L, S | F—

"
a. Area A:ium(s xH units = 12 squareunits  d. arean: T unitsx Y units= @8 square unies

b Area a.i waits 4 units:@ square units

= Compare the area model to the array. How are
they the same and different? (Guide discussion
to include the commutativity of both models.)

Eu REKA Lesson 7: Interpret area models to form rectangular arrays. 83
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete L. Tomustihkiv ekt i LE ST
. . . . . . on the grid to the right. Each [_|represents 1 =
the Exit Ticket. A review of their work will help with i, o
. . Benjamin‘stigor? [ ot | olndmir's
assessing students’ understanding of the concepts that T— I e e
were presented in today’s lesson and planning more T i e e 1]
effectively for future lessons. The questions may be read " Lfﬁ;lﬂi;.Tam%mm_ &
x 10 = T
aloud to the students. 90+9= 99 '
Benjamins Ploor is 99 Square fect.
3. Mrs. Young's art class needs to create a IS PR A R |
mural that rovers exactly 35 square feet ” A 'F'"'" I

Mrs. Young marks the area for the mural as
shown on the grid. Each| | represents 1
square foot, Did she mark the area " Mural
correctly? Explain your answer. 17 {:fﬂ’
T i 'y

She Marzed Y Square &?ﬁ [«

hot 35 ofuare {eef. She is |
ot Corredt.

. Mrs. Barnesdraws a rectangular array. Mila skip-counts by fours and Jorge skip-counts by sixes to find

the total number of square units in the array. When they give their answers, Mrs. Barnes says that they
are bath right.
3. Use pictures, numbers, and words to exglain how Wila and Jorge can both be right

They can bot e Fight cecause Mia

SVip-counded by Y beckluse Haere qre Y -hles
4 in tath (Oludn, Jorge skip-counted by &
—| because thar are ' tles in each row.

b, How many square units might Mrs. Barnes’ array have had?

The amay T diew 4o wphesent Mis. Barres' aivay
lnas Ay Square units loecause Yulrad,

84 Lesson 7: Interpret area models to form rectangular arrays. Eu REKA
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Name Date

1. Use astraight edge to draw a grid of equal size squares within the rectangle. Find and label the side
lengths. Then, multiply the side lengths to find the area.

C
A
E
D
B
F
a. AreaA: d. AreaD:
units X units = square units units X units = square units
b. AreaB: e. Areak:
units X units = square units unit X units = square units
c. AreaC: f. AreaF:
units X units = square units units X units = square units

Eu REKA Lesson 7: Interpret area models to form rectangular arrays. 85
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A STORY OF UNITS Lesson 7 Problem Set m

The area of Benjamin’s bedroom floor is shown on the grid | | | | | | | | | |

to the right. Each |:| represents 1 square foot. How
many total square feet is Benjamin’s floor?

a. Label the side lengths. L,
- Benjamin’s

b. Use a straight edge to draw a grid of equal
size squares within the rectangle.

] Bedroom Floor

c. Find the total number of squares. ]

Mrs. Young's art class needs to create a mural that covers exactly 35 square ‘ ‘ ‘ ‘ ‘
feet. Mrs. Young marks the area for the mural as shown on the grid. Each
represents 1 square foot. Did she mark the area correctly? Explain your

answer. — —

Mural

Mrs. Barnes draws a rectangular array. Mila skip-counts by fours and Jorge skip-counts by sixes to find
the total number of square units in the array. When they give their answers, Mrs. Barnes says that they
are both right.

a. Use pictures, numbers, and words to explain how Mila and Jorge can both be right.

b. How many square units might Mrs. Barnes’ array have had?

86 Lesson 7: Interpret area models to form rectangular arrays. Eu REKA
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Name Date

1. Label the side lengths of Rectangle A on the grid below. Use a straight edge to draw a grid of equal size
squares within Rectangle A. Find the total area of Rectangle A.

Area: square units

Rectangle A

2. Mark makes a rectangle with 36 square centimeter tiles. Gia makes a rectangle with 36 square inch tiles.
Whose rectangle has a bigger area? Explain your answer.

Eu REKA Lesson 7: Interpret area models to form rectangular arrays. 87
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Name Date

1. Find the area of each rectangular array. Label the side lengths of the matching area model, and write a
multiplication equation for each area model.

Rectangular Arrays Area Models
a.
3 units
3 units X units
= square units
square units
2 units
b.
square units units X units = square units
C.
units X units = square units
square units
d.
units X units
square units
= square units

88 Lesson 7: Interpret area models to form rectangular arrays. Eu REKA
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A STORY OF UNITS Lesson 7 Homework m

2. lillian arranges square pattern blocks into a 7 by 4 array. Draw lillian’s array on the the grid below. How
many square units are in Jillian’s rectangular array?

b. Label the side lengths of Jillian’s array from Part (a) on the rectangle below. Then, write a
multiplication sentence to represent the area of the rectangle.

3. Fionadraws a 24 square centimeter rectangle. Gregory draws a 24 square inch rectangle. Whose
rectangle is larger in area? How do you know?

Eu REKA Lesson 7: Interpret area models to form rectangular arrays. 89
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area model

90 Lesson 7: Interpret area models to form rectangular arrays. Eu REKA
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Lesson 8

Objective: Find the area of a rectangle through multiplication of the side
lengths.

Suggested Lesson Structure

Bl Fluency Practice (121 minutes)

I Application Problem (5 minutes) A
Concept Development (34 minutes)

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

Fluency Practice (11 minutes)

= Multiply by 6 (8 minutes)

= Group Counting (3 minutes)

Multiply by 6 (8 minutes)
Materials: (S) Multiply by 6 (6—10) Pattern Sheet

Note: This activity builds fluency with respect to multiplication facts using units of 6. It works toward
students knowing from memory all products of two one-digit numbers. See Lesson 2 for the directions for
administration of a Multiply-By Pattern Sheet.
T: (Write7x6=___ .) Let us skip-count up by sixes. (Count with fingers to 7 as students count.)
S: 6,12,18, 24,30, 36, 42.
T: Let us see how we can skip-count down to find the answer, too. (Show 10 fingers.) Start at 60.
(Count down with your fingers as students say numbers.)

S: 60,54, 48, 42.
Continue with the following possible sequence: 9x 6,6 x 6, and 8 x 6.

T. (Distribute Multiply by 6 (6—10) Pattern Sheet.) Let us practice multiplying by 6. Be sure to work left
to right across the page.

EUREKA Lesson 8: Find the area of a rectangle through multiplication of the side lengths. 91
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Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Instruct students to count forward and backward, occasionally changing the direction of the count.

=  Foursto40
= Sevensto 70
= Eightsto 80
= Ninesto 90

Application Problem (5 minutes)

Marnie and Connor both skip-count square units to find the area of the same rectangle. Marnie counts, “3, 6,
9,12, 15,18, 21.” Connor counts, “7, 14, 21.” Draw what the rectangle might look like, and then label the

side lengths and find the area.

Ax = A

Ww arec (S >
Al Sclu_am Units.

Note: This problem reinforces Lesson 7 and sets the foundation for today’s Concept Development. Invite

students to share their drawings and discuss how they are similar and different.

Concept Development (34 minutes)

Materials: (S) Personal white board, inch ruler, grid (Template) Grid Template

Part 1: Relate side lengths to area.

T: (Project image shown below.) How many rows are in

the incomplete array?

92 Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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S:
T:
S:

e B

4 rows.

. . 5
How many square units are there in each row? NOTES ON
7 square units. MULTIPLE MEANS
Talk to your partner: Do we need to complete the OF ENGAGEMENT:
array to find the area of the rectangle? Why or why You may want to help English language
not? learners relate the number of square
Yes, then we can skip-count each row to find the total. units in each row to the word columns
- No, we already know the side lengths! and relate columns and rows to side

lengths. To some students, it may

appear that these words are used
If you multiply the side lengths together, the product is interchangeably. Help clarify their

the same as the area. meaning.

How are the side lengths related to the area?

Talk to a partner: Can you multiply any two side
lengths to find the area?

No, you have to multiply the side length that shows the number of rows times the side length that
shows the number of squares in each row.

What multiplication equation can be used to find the area of this rectangle?
4x7=28.

To check our answer, use your grid template to trace and shade in an area model that is 4 units high
and 7 units wide. Label each side length.

(Draw and label.)
Was our answer correct?
Yes, | used the grid paper to count 28 squares inside. = | skip-counted 4 sevens to get 28.

Continue with the following possible sequence: 6 x 5,8 x 7, and 9 x 6.

Part 2: Use side lengths to find area.

8cm
Draw or project the rectangle shown on the right.
T:  What do you notice about this rectangle?
S: We know the side lengths, but there is no grid inside. 6cm Area =7?sqcm
- Itis an area model.
T: Do we still have enough information to find the area of
this rectangle, even without the grid lines inside?
S: Yes! We know both side lengths.
Write the multiplication equation to find the area of this rectangle.
S: 6x8=48.
EUREKA Lesson 8: Find the area of a rectangle through multiplication of the side lengths. 93
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Lesson 8 m

Continue with the following suggested examples, having students work independently or in pairs:

5cm

9cm 9in

Area=7?sqcm

8in Area=7?sqin

Part 3: Use area and side length to find unknown side length.

Draw or project the rectangle shown on the right.

T:
S:

w4 d0 490 49

What do you notice about this rectangle?

We know the area but not both side lengths.
- One of the side lengths is unknown.

Write a multiplication equation on your personal white
board to show how to find the area of this rectangle.
Use a question mark for the unknown side length.

(Write 3 x ?=27.)

What is the value of the question mark?

9.

How do you know?

| know that 3 times 9 equals 27.

So, what is the unknown side length?

9 centimeters!

Write the related division equation on your board.
(Write 27 +3=9.)

Continue with the following suggested examples:

?cm ? ft

Area=32sqcm

10 ft

7 ft

Area = ? sq ft

3cm

?in

?cm

Area =27 sqcm

7in

Area =42 sqin

When you know the area and one side length of a rectangle, how can you find the other side length?

I can think of it as a multiplication equation with an unknown factor. = Or, | can divide the area by

4 cm
3 ft Area =
24 sq ft
T:
S:
the known side length.
94
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Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Find the area of a rectangle through
multiplication of the side lengths.

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

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

Any combination of the questions below may be used to
lead the discussion.

= |n what way is the area of Problem 1(b) related to
the area of Problem 1(a)? (It is double.) How
could you use the side lengths to help you figure
out that 8 x 7 is double 4 x 7?

=  Which shape in Problem 1 is a square? How do
you know?

=  How are the rectangles in Problem 1(a) and
2(c) similar? How are they different?

= Address the following possible misconception in
Problem 5. Although Eliza’s bedroom has 1 side
length (6 feet) that is 1 more than her brother’s
bedroom (5 feet), and 1 side length (7 feet) that is
1 less than her brother’s bedroom (8 feet), the
floor areas are not equal.

=  Why is there a connection between a rectangle’s
side lengths and its area?

Lesson 8:

EUREKA
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Al
name (1AL Date
1. Write a multiplication equation to find the area of each rectangle.
6f
A 7t b 76 c
aft |Area, El% sq ft j
6ft |a b sqn
it | area:Slp satt R LA
I L
2 b - 3
=1 - 5b
2. Write a multiplication equation and a division equation to find the unknown side length for each rectangle.
% ft 55 ft R
a b. [
sn | Area=15sqft
9ft | Area=72sqft T« |area=285qr
2«5 - |5
Y4 - /8
P -3 a8 4 .Y
3. On the grid below, draw a rectangle that has an area of 42 square units. Label the side lengts.
S T T |
T T T
1 \ [ 1a]
‘ 14}
ke -
Unts 1 P
| I | | 13%
[ 1 Y
N unds
4. Ursa draws a rectangle that has side lengths of 9 centimeters and 6 centimeters. What is the area of the
rectangle? Explain how you found your answer.

Tlr\e ovea of e mec%w:jle is 51{

A em T found ¥he aren by Vmul’hpll]:v
e side EiﬂHf\s
bem
5. Eliza's bedroom measures 6 feet by 7 feet. Her brother's bedroom measures 5 feet by 8 feet. Eliza says
their rooms have the same exact floor area. Is she right? Why or why not?

El%?f\_ Brother No, Eliza is hot vight
G 5 = \oecause \Aer beclraom
£+ & i 42 3¢ f+ and her

BT, L& %o lorgtnerss s only
The area of Eli2as H-fr brother's 4o sq f+.
poom is 42 sq - reow lnas an

aven of Yo sg-?—f'

6. Cliff draws a rectangle with a side length of 6 inches and a of 24 square inches. What is the other

side length? How do you know?

br 7 =3a4

bx Y= 24

A+ b= 4

The other side lev:ﬂ%\
A divided by b equals 4.

is Y inches because

Find the area of a rectangle through multiplication of the side lengths.
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

96 Lesson 8: Find the area of a rectangle through multiplication of the side lengths. Eu REKA
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Multiply.

6 x 1 = 6 x 2 = 6 x 3 = 6 x 4 =
6 x 5 = 6 x 6 = 6 x 7 = 6 x 8 =
6 x 9 = 6 x 10 = 6 x 5 = 6 x 6 =
6 x 5 = 6 x 7 = 6 x 5 = 6 x 8 =
6 x 5 = 6 x 9 = 6 x 5 = 6 x 10 =
6 x 6 = 6 x 5 = 6 x 6 = 6 x 7 =
6 x 6 = 6 x 8 = 6 x 6 = 6 x 9 =
6 x 6 = 6 x 7 = 6 x 6 = 6 x 7 =
6 x 8 = 6 x 7 = 6 x 9 = 6 x 7 =
6 x 8 = 6 x 6 = 6 x 8 = 6 x 7 =
6 x 8 = 6 x 9 = 6 x 9 = 6 x 6 =
6 x 9 = 6 x 7 = 6 x 9 = 6 x 8 =
6 x 9 = 6 x 8 = 6 x 6 = 6 x 9 =
6 x 7 = 6 x 9 = 6 x 6 = 6 x 8 =
6 x 9 = 6 x 7 = 6 x 6 = 6 x 8 =

multiply by 6 (6-10)

Eu REKA Lesson 8: Find the area of a rectangle through multiplication of the side lengths. 97
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Name Date

1. Write a multiplication equation to find the area of each rectangle.

7 ft 7 ft C.

4 ft | Area: sq ft

6ft |Area: sq ft
8 ft Area: sq ft <

2.  Write a multiplication equation and a division equation to find the unknown side length for each rectangle.

ft ft

4 ft

3ft | Area=15sq ft

9 ft Area =72 sq ft ft | Area =28 sq ft

3. Onthe grid below, draw a rectangle that has an area of 42 square units. Label the side lengths.

98 Lesson 8: Find the area of a rectangle through multiplication of the side lengths. Eu REKA

MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS Lesson 8 Problem Set m

4. Ursa draws a rectangle that has side lengths of 9 centimeters and 6 centimeters. What is the area of the
rectangle? Explain how you found your answer.

5. Eliza’s bedroom measures 6 feet by 7 feet. Her brother’s bedroom measures 5 feet by 8 feet. Eliza says
their rooms have the same exact floor area. Is she right? Why or why not?

6. Cliff draws a rectangle with a side length of 6 inches and an area of 24 square inches. What is the other
side length? How do you know?

EUREKA Lesson 8: Find the area of a rectangle through multiplication of the side lengths. 99
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Name Date

1. Write a multiplication equation to find the area of the rectangle below.

9 inches

3 inches Area: sq in

2.  Write a multiplication equation and a division equation to find the unknown side length for the rectangle
below.
inches
. Area: 54 sqin
6 inches q
X =
100 Lesson 8: Find the area of a rectangle through multiplication of the side lengths. Eu REKA
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Name

1. Write a multiplication equation to find the area of each rectangle.

a.
8cm
3cm Area: sgcm
X =
¢ 4 ft
4 ft Area: sq ft
X =

6cm

Lesson 8 Homework m

Date

8cm

Area: sq cm

7 ft

4 ft

Area: sq ft

2.  Write a multiplication equation and a division equation to find the unknown side length for each rectangle.

3ft

EUREKA
MATH

9 ft

Area: 24 sq ft ft Area: 36 sq ft
X =
X =
Lesson 8: Find the area of a rectangle through multiplication of the side lengths. 101
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3. Onthe grid below, draw a rectangle that has an area of 32 square centimeters. Label the side lengths.

4. Patricia draws a rectangle that has side lengths of 4 centimeters and 9 centimeters. What is the area of
the rectangle? Explain how you found your answer.

5. Charles draws a rectangle with a side length of 9 inches and an area of 27 square inches. What is the
other side length? How do you know?

102 Lesson 8: Find the area of a rectangle through multiplication of the side lengths. Eu REKA
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grid

EUREKA Lesson 8: Find the area of a rectangle through multiplication of the side lengths. 103
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Name

Date

1. Jasmine and Roland each use unit squares to tile a piece of paper. Their work is shown below.

104

Jasmine’s Array Roland’s Array

Can one of the arrays be used to correctly measure the area of the piece of paper? If so, whose
array would you use? Explain why.

What is the area of the piece of paper? Explain your strategy for finding the area.

Jasmine thinks she can skip-count by sixes to find the area of her rectangle. Is she correct? Explain
why or why not.

Module 4: Multiplication and Area EUREKA
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2. Jaheim says you can create three rectangles with different side lengths using
12 unit squares. Use pictures, numbers, and words to show what Jaheim is saying.

3. The area of a rectangle is 72 square units. One side has a length of 9 units. What is the other side length?
Explain how you know using pictures, equations, and words.

Eu REKA Module 4: Multiplication and Area 105
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4. Jax started to draw a grid inside the rectangle to | | | | |
find its area.

a. Use a straight edge to complete the drawing
of the grid.
b. Write a skip-count sequence you could use to

find the area.

c. Write a multiplication equation that you could

use to find the area, and then solve.

5. Half of the rectangle below has been tiled with unit squares.

a. How many more unit squares are needed to fill in the rest of the rectangle?

b. What is the total area of the large rectangle? Explain how you found the area.

106 Module 4: Multiplication and Area EUREKA
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Mid-Module Assessment Task Topics A-B

Standards Addressed

Geometric measurement: understand concepts of area and relate area to multiplication and to
addition.

] Recognize area as an attribute of plane figures and understand concepts of area
measurement.

o Asquare with side length 1 unit, called “a unit square,” is said to have “one square
unit” of area, and can be used to measure area.

o A plane figure which can be covered without gaps or overlaps by n unit squares is said
to have an area of n square units.

m  Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).
] Relate area to the operations of multiplication and addition.

o Find the area of a rectangle with whole-number side lengths by tiling it, and show
that the area is the same as would be found by multiplying the side lengths.

o Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

o Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for students is to achieve Step 4 mastery. These steps
are meant to help teachers and students identify and celebrate what the students CAN do now and what they
need to work on next.

Eu REKA Module 4: Multiplication and Area 107
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Mid-Module Assessment Task m

A Progression Toward Mastery

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some Evidence of some Evidence of solid
reasoning without | reasoning without | reasoning with a reasoning with a
a correct answer. a correct answer. correct answer or correct answer.
evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)

1 Response Response shows limited | Response includes Student correctly
demonstrates little reasoning with at least evidence of some answers:
evidence of reasoning one correct answer. reasoning with three a. Jasmine’s array,
without a correct correct answers or giving strong
answer. evidence of solid evidence of

reasoning with an understanding that
incorrect answer. tiling must have no
gaps or overlaps.

b. The area is 24 square
units. Student
provides an
appropriate
explanation of the
calculation (e.g.,
counting or skip-
counting strategies).

c. Yes, there are 4 rows
of 6 squares, so it is
possible to skip-
count by six.

2 Response Response shows limited | Student identifies at Student correctly
demonstrates little reasoning with at least least two of three identifies three
evidence of reasoning one correct answer. rectangles correctly. rectangles:
without a correct Response includes = 1x120r12x1
answer. ewden.ce of ta]ccurate . Ix6or6x2

reasoning with

pictures, numbers, or " 3x4or4x3

words. Response shows
evidence of solid
reasoning using

pictures, numbers, and

words.
108 Module 4: Multiplication and Area EUREKA
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Mid-Module Assessment Task m

A Progression Toward Mastery

3 Response Response shows limited | Student finds the Student correctly finds
demonstrates little reasoning without a unknown side length of | the unknown side
evidence of reasoning correct answer. 8 units but may not length of 8 units.
without a correct show enough work to Response shows
answer. clearly justify the evidence of solid

answer. reasoning using
pictures, equations,
and words.

4 Response Response shows Student accurately Student correctly:
demonstrates little evidence of some completes the array a. Completes the array
evidence of reasoning reasoning in an attempt | and finds the area of with 8 columns and
without a correct to write a skip-counting | 48 sq units but may not 6 rows.
answer. sequence, an equation accurately provide both .

) b. Writes one of the
and complete the a skip-count sequence . .
L following skip-count
array, but work may and a multiplication
not include a correct equation sequences: 6, 12, 18,
o quation- 24,30, 36, 42, 48 OR
' 8, 16, 24, 32, 40, 48.
c. Writes a
multiplication
equation (6 x 8 =48
or 8 x6=48), and
gives an area of 48
sq units.

5 Response Response shows Student slightly Student correctly:
demonstrates little limited reasoning with miscalculates the a. Identifies that 16
evidence of reasoning a correct answer in one | number of tiles needed square units are
without a correct part. to fill the remaining needed to fill the
answer to either part. area, but the remaining area.

explanation shows
,p . b. Says the area of the
evidence of solid .
. . large rectangle is 32
reasoning. Part (b) is .
square units.
correct based on the . .
. Explanation gives
student’s slight . .
) . evidence of solid
miscalculation but not .
reasoning to support
the correct answer of
. answer.
32 square units.
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A STORY OF UNITS Mid-Module Assessment Task m

NameiﬂﬂL. o Date

1. Jasmine and Roland each use unit squares to tile a piece of paper. Their work is shown below.

Jasmine’s Array Roland’s Array

4 |

unte

b unds

a. Canone of the arrays be used to correctly measure the area of the piece of paper? If so, whose array
would you use? Explain why.

Jasmine's avray covrectly measures Hre ctren
of the piece of paper. You can’* l/\a(‘/e 4:55
o overlaps when you hile ov i+ wony
\riﬁh-\'.

b. What is the area of the piece of paper? Explain Your strategy for finding the area.

Aven = Hunts X unts

= A4 5g umts _ '

T multiplied Yhe side l\‘?lgi'(as, Hunids x b units,
fo get the area, Y sg uhits.

c. Jasmine thinks she can skip-count by sixes to find the area of her rectangle. Is she correct? Explain

why or why not.

es, Jasmine is Correct. Theye ave Y rows
of SiX UnH Budres, so she Can Skip- Coun+:

o, 3, 13, 34. T¢s fuster if she muthplies.

110 Module 4: Multiplication and Area EUREKA
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A STORY OF UNITS Mid-Module Assessment Task m

2. Jaheim says you can create three rectangles with different side lengths using 12 unit squares. Use
pictures, numbers, and words to show what Jaheim is saying.

T L LT LT T e

o |2 Ailes

Y +iles

b hles
3E\"\‘\" U\JV\ L1 12 giles
J(E\QSL—LJJ_J \ \

Taheim is covrect. These ave the only
rectangles You can make with [ hles. You
can furn them, bu+t they wall be Hre Sdume :

7 S

3. The area of a rectangle is 72 square units. One side has a length of 9 units. What is the other side length?
Explain how you know using pictures, equations, and words. ‘

A unds

I-F one Side lengHh is 0 units, the other
side \*El/\j*l'h <V ] unis because Sxq:74.

EUREKA Module 4: Multiplication and Area 111
MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS Mid-Module Assessment Task m

4. Jax started to draw a grid inside the rectangle to
find its area.

a. Use a straight edge to complete the drawing of
the grid.

b. Write a skip-count sequence you could use to
find the area.

3,16, 2Y,33, %0, 43
43 55[ unids

c. Write a multiplication equation that you could
use to find the area, and then solve.

S unids X b unds = Ug ¢ UAIFS

5. Half of the rectangle below has been tiled with unit squares. L{ u nH’S

Yy y=llk
uwis Aveas Il 59 Units

a. How many more unit squares are needed to fill in the rest of the rectangle?

3£ theve are |l 5¢ unis in one half, ‘here
witl e b s¢ unds in vhe othey half +vo.

Nou ieed 1o more uni+ squares to £iu i+ .

b. What is the total area of the large rectangle? Explain how you found the area.

(b 5¢ unids + 1L sq unds: 3% sq unrts
I added +iae 2 lnalves -i'oje%-ek to find the dotal
Qe

112 Module 4: Multiplication and Area EUREKA
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Mathematics Curriculum

GRADE

Topic C

GRADE 3 « MODULE 4

Arithmetic Properties Using Area

Models

Focus Standards: u

Instructional Days: 3

Coherence -Links from:

-Links to:

Recognize area as an attribute of plane figures and understand concepts of area
measurement.

[}

]

A square with side length 1 unit, called “a unit square,” is said to have “one square
unit” of area, and can be used to measure area.

A plane figure which can be covered without gaps or overlaps by n unit squares is
said to have an area of n square units.

Relate area to the operations of multiplication and addition.

]

Find the area of a rectangle with whole-number side lengths by tiling it, and show
that the area is the same as would be found by multiplying the side lengths.
Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

Use tiling to show in a concrete case that the area of a rectangle with whole-number
side lengths a and b + c is the sum of a x b and a x c. Use area models to represent
the distributive property in mathematical reasoning.

Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

G2-M2 Addition and Subtraction of Length Units

G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10

G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10

G4-M3 Multi-Digit Multiplication and Division

G4-M7 Exploring Multiplication

Topic C begins with a concrete study of arithmetic properties. Students cut apart rectangular grids and
rearrange the parts to create new rectangles with the same area. Lesson 9 lays the foundation for the work
to come in Lessons 10 and 11.

EUREKA
MATH
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A STORY OF UNITS Topic C m

In Lesson 10, students apply knowledge of the distributive property from Modules 1 and 3 to find area.

In previous modules, they learned to decompose an array of discrete items into two parts, determine the
number of units in each part, and then find the sum of the parts. Now, students connect this experience to
using the distributive property to determine the unknown side length of an array that may, for example, have
an area of 72 square units. They might decompose the area into an 8 by 5 rectangle and an 8 by 4 rectangle.
The sum of the side lengths, 5 + 4, gives the length of the unknown side.

In Lesson 11, students use a given number of square units to determine all possible whole number side
lengths of rectangles with that area. Students justify that they have found all possible solutions for each
given area using the associative property. Areas of 24, 36, 48, and 72 are chosen to reinforce multiplication
facts that are often more difficult. Students realize that different factors give the same product. For
example, they find that 4 by 12, 6 by 8, 1 by 48, and 2 by 24 arrays all have an area of 48 square units. They
use understanding of the commutative property to recognize that area models can be rotated similar to the
arrays in Modules 1 and 3.

A Teaching Sequence Toward Mastery of Arithmetic Properties Using Area Models

Objective 1: Analyze different rectangles and reason about their area.
(Lesson 9)

Objective 2: Apply the distributive property as a strategy to find the total area of a larger rectangle by
adding two products.
(Lesson 10)

Objective 3: Demonstrate the possible whole number side lengths of rectangles with areas of 24, 36, 48,
or 72 square units using the associative property.
(Lesson 11)

114 Topic C: Arithmetic Properties Using Area Models Eu REKA
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A STORY OF UNITS Lesson 9 m

Lesson 9

Objective: Analyze different rectangles and reason about their area.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

I Application Problem (5 minutes) A
Concept Development (33 minutes)

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

Fluency Practice (12 minutes)

= Group Counting (4 minutes)
= Find the Area (4 minutes)
= Decompose the Multiplication Equation (4 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Instruct students to count forward and backward, occasionally changing the direction of the count.

Fours to 40
Sevens to 70
Eights to 80
Nines to 90

Find the Area (4 minutes)

Note: This fluency activity reviews strategies for finding the area of a rectangle.

T: (Project a rectangular array with 2 rows of 4 units. Write 1 tile = 1 square meter.) What does 1 tile
equal?
S: 1square meter.
T: (Point to the side length of 4 units.) What is the value of this side length?
S: 4 meters.
T: (Point to the side length of 2 units.) What is the value of this side length?
S: 2 meters.
Eu REKA Lesson 9: Analyze different rectangles and reason about their area. 115
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A STORY OF UNITS Lesson 9 m

T: Write a multiplication sentence to represent the area of the rectangle.

S: (Write2mx4m=8sgmor4dmx2m=8sqm.)
Continue with the following possible sequence: 3 rows of 5 units, 3 rows of 7 units, 4 rows of 6 units, 4 rows
of 9 units, and 6 rows of 8 units.

Decompose the Multiplication Equation (4 minutes)

Materials: (S) Personal white board

Note: This activity anticipates the distributive property used in Lesson 10, while reviewing Module 3
concepts.

T: (Write8x6=(5+__)x6.) Copy the equation on your

personal white board, and fill in the blank. Sample Work

S: (Write8x6=(5+3)x6.) 8x6 =(5+3)x6

T: (Write=(__ x6)+(___ x6).) Copythe equation on = (5x6)+ (3 x6)
your personal white board, and fill in the blanks. 30418

S: (Write (5x6)+ (3 x6).) _ 48
Solve the multiplication problems and write an addition equation.

Below it, write your answer.
S: (Write 30 + 18 and 48 below it.)

Continue with the following possible sequence: 7 x 6,6 x 6, and 9 x 6.

Application Problem (5 minutes)

Mario plans to completely cover his 8-inch by 6-inch piece of cardboard with square inch tiles.
He has 42 square inch tiles. How many more square inch tiles does Mario need to cover the cardboard
without any gaps or overlap? Explain your answer.

48 square inch +lge
Bin. Warip needs 48sguare -

indh iles -to cover He ‘*-"'g_"“"?[; Hario need o
tardboard | haslf1tites C more Sguare
Gin, ind tiles 4w
completely cover
the cardBoard

Note: This problem reviews the concept of finding area. Students will likely solve by multiplying side lengths
(shown above), having just practiced this strategy in Lesson 8.

116 Lesson 9: Analyze different rectangles and reason about their area. EUREKA
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Concept Development (33 minutes)

Materials:

Problems 1 and 2 in the Problem Set

T:

e B

©w

How can we cut this centimeter grid to get 2 equal
rectangles?

Cut it in half. = If we cut on the line between the fifth
and sixth rows, we’ll have 2 equal rectangles.

- If we fold the grid in half and cut along the fold,

we can make 2 equal rectangles.

Do that now, and then answer Problem 1(a).

(Point to the side length of 10 centimeters.) This is the
length of the rectangle. What is its value?

10 centimeters.

(Point to the side length of 5 centimeters.) This is the
width of the rectangle. What is its value?

5 centimeters.
How can you find the area of one of the rectangles?
Multiply the side lengths. = Multiply 5 times 10.

Answer Problem 1(b). (Allow students time to work.)
What is the area of one of the rectangles?

50 square centimeters!

What is the area of the other rectangle? How do you
know?

50 square centimeters because the rectangles are
equal.

How can you find the total area of the rectangles?

Add 50 square centimeters plus 50 square centimeters.

Answer Problem 1(c). (Allow students time to work.)
What is the total area?

100 square centimeters.

Place your rectangles next to each other to make 1
long rectangle. Talk to a partner. What do you think
the area of this long rectangle is? Why?

(S) Small centimeter grid (Template), personal white board, Problem Set

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Cutting paper with scissors may be a
challenge for some learners. Precision
is important to this lesson. Please try
the following tips:

= Provide centimeter grids on
cardstock or thicker paper.

= Darken and thicken the cutting
lines.

= Provide left-handed, loop, spring,
self-opening, or other adaptive
scissors, if needed.

= |nstruct students to turn the paper,
not the scissors.

= Offer precut centimeter grids.

Small Centimeter

Grid Template

Eu REKA Lesson 9: Analyze different rectangles and reason about their area.
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A STORY OF UNITS Lesson 9 m

S:
T:
S:

100 square centimeters because | added 50 square centimeters plus 50 square centimeters.
- 100 square centimeters because that’s the total area of the smaller rectangles and that doesn’t
change when we move them to make the longer rectangle.

Let’s see if you are right! Answer Problem 2(a). (Allow students time to work.) What multiplication
fact can help you find the area of this longer rectangle?

5x 20.
How can you solve this multiplication?

We can think of it as 5 times 2 tens. = We could think of it as 5 x (2 x 10), which is the same as
(5% 2) x10. = We can think of it the same way as before: as 2 equal rectangles.

Choose a strategy and use it to answer Problem 2(b). (Allow students time to work.) What is the
area of this longer rectangle?

100 square centimeters!
Was your prediction about the area of this longer rectangle correct?
Yes!

Repeat this process, instructing students to fold 2 columns behind one of the rectangles, so they now have a
5 by 8 rectangle and a 5 by 10 rectangle. They can use their boards to record the total area of the 2 separate
rectangles and the area of the longer rectangle that is made by joining the 2 smaller rectangles.

T:

Problem Set (10 minutes) SCWE’_J 5 cm

Students should do their personal best to complete the b Wikion squalion o i arem it Sifimrecirglas
Problem Set within the allotted 10 minutes. For some Sxlo=50
. . . . Tlhe avea of owve vec‘rahj\v is 50 57 cm.
classes, it may be appropriate to modify the assignment by
. . . . c.  Write an equation to show the total area of the 2 rectangles.
specifying which problems they work on first. Some 50 +50= 100
. . N 0 cm.
problems do not specify a method for solving. Students The total aren of lotn veciargles is (00 3¢
should solve these problems using the RDW approach S Dram TR R A T
used for Application Problems. R0 cm
Sem

Student Debrief (10 minutes)

Lesson Objective: Analyze different rectangles and reason ot
about their area.

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

118

What did you notice about the sum of the areas of the 2 small rectangles and the area of the longer
rectangle?
They’re the same!

How can we use the areas of 2 small rectangles
that form a longer rectangle to find the area of
the longer rectangle?

e @10,
Add the areas of the smaller rectangles! 1. Cutthe grd nto 2 equal rectangle

a. Drawand label the

10 cm L0 _¢mn

b. Find the total area of the longer rectangle.

5%20 = 5 x % +ens
= |0 tens

=loo
Tihe aren of Yine longer vectapgle is (DD sg ci.

Lesson 9: Analyze different rectangles and reason about their area. Eu REKA
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Lesson 9 m

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

lesson.

Any combination of the questions below may be used to lead the discussion.

Talk to a partner: In Problem 1(a), how does
knowing the side lengths of the grid help you find
the side lengths of the small rectangles without
counting?

Did anyone use the break apart and distribute
strategy to solve Problem 2(b)? Explain what you
broke apart. Why did you make that choice?
(Ahead of Lesson 10, which uses the distributive
property, ask students how the paper rectangles
show the distributive property.)

Compare the equations you used to solve
Problems 1(b) and 2(b). How are they the same?
How are they different?

Explain to a partner how you found the length
and width for the new rectangle in Problem 3(b).
If you labeled the width 13 and length 4, how
would that change your drawing? How would
that affect the area of the rectangle?

Did anyone multiply the side lengths to solve
Problem 3(c)? What strategy did you use to
multiply 4 x 13?

How was Problem 4 different from the other
problems?

Exit Ticket (3 minutes)

3. Furaha and Rahema use square tiles to make the rectangles shown below

4. Kiera says she can find the area of the long rectangle below by adding the areas of Rectangles A and B. Is

b unis N unts
s || unts - |
Furaha's Rectangle Rahema's Rectangle
a. Label the side lengths on the rectangles above, and find the area of each rectangle.
bye=2y Y %7:38

Ralnemma’s Wc#avlc has

Furala's vrc+av5lz lnas an
an avea of 3§Vsy units.

Qe of 24 sq” units.

b, Furaha pushes his rectangle next to Rahema’s rectzngle to form a new, longer rectangle. Draw an
area madel 1o show the new rectangle. Label the side lengths

| s

y
units

. Rahemasays the area of the new, longer rectangle is 52 square units. Is she right? Explain your
answer

Ues, she \rrrjlv\-» lbecause Hhe area of +he hew kreckdngle
1s) equal 4o V+he Sum of “he AYES Of Vhe Sualler
YCC’rqu\rs and 24 ¢ umits + 28 55 units = 52 sq unks.

she right? Why or why not?

No, shes not right because
He akea of e longer

rectangle wil \ve swarller Haan
Hae sum of Hae areas of

Rectangle A Rectangle B

Rectang\es A and B Papr of

Rectangle B s i Rectangle A.

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.

EUREKA
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Name Date

1. Cutthe grid into 2 equal rectangles.

a. Draw and label the side lengths of the 2 rectangles.

b. Write an equation to find the area of 1 of the rectangles.

c. Write an equation to show the total area of the 2 rectangles.

2. Place your 2 equal rectangles side by side to create a new, longer rectangle.

a. Draw an area model to show the new rectangle. Label the side lengths.

b. Find the total area of the longer rectangle.

120 Lesson 9: Analyze different rectangles and reason about their area. Eu REKA
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3. Furaha and Rahema use square tiles to make the rectangles shown below.

Furaha’s Rectangle Rahema’s Rectangle

a. Label the side lengths on the rectangles above, and find the area of each rectangle.

b. Furaha pushes his rectangle next to Rahema’s rectangle to form a new, longer rectangle. Draw an
area model to show the new rectangle. Label the side lengths.

c. Rahema says the area of the new, longer rectangle is 52 square units. Is she right? Explain your
answer.

4. Kiera says she can find the area of the long rectangle below by adding the areas of Rectangles A and B. Is
she right? Why or why not?

Rectangle A

=
)
(@]
Q)
Q
=
Rl
)
o

Eu REKA Lesson 9: Analyze different rectangles and reason about their area. 121
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Name Date

Lamar uses square tiles to make the 2 rectangles shown below.

Rectangle A Rectangle B

1. Label the side lengths of the 2 rectangles.

2. Write equations to find the areas of the rectangles.

Area of Rectangle A: Area of Rectangle B:

3. Lamar pushes Rectangle A next to Rectangle B to make a bigger rectangle. What is the area of the bigger
rectangle? How do you know?

122 Lesson 9: Analyze different rectangles and reason about their area. Eu REKA
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Name Date

1. Use the grid to answer the questions below.

a. Draw aline to divide the grid into 2 equal rectangles. Shade in 1 of the rectangles that you created.

b. Label the side lengths of each rectangle.

c. Write an equation to show the total area of the 2 rectangles.

Eu REKA Lesson 9: Analyze different rectangles and reason about their area. 123
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2. Alexa cuts out the 2 equal rectangles from Problem 1(a) and puts the two shorter sides together.

a. Draw Alexa’s new rectangle and label the side lengths below.

b. Find the total area of the new, longer rectangle.

c. Isthe area of the new, longer rectangle equal to the total area in Problem 1(c)?
Explain why or why not.

124 Lesson 9: Analyze different rectangles and reason about their area. Eu REKA

MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS Lesson 9 Template m

small centimeter grid

Eu REKA Lesson 9: Analyze different rectangles and reason about their area. 125
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Lesson 10

Objective: Apply the distributive property as a strategy to find the total
area of a large rectangle by adding two products.

Suggested Lesson Structure

Bl Fluency Practice (8 minutes)

@ Application Problem (5 minutes) A
Concept Development (37 minutes)

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

Fluency Practice (8 minutes)

= Group Counting (3 minutes)

= Find the Unknown Factor (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Instruct students to count forward and backward, occasionally changing the direction of the count.

=  Sixes to 60

= Sevensto 70
=  Eightsto 80
= Ninesto 90

Find the Unknown Factor (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity anticipates finding all possible side lengths of rectangles with areas of 12, 24, 36,
48, and 72 square units in Lesson 11.

T: (Write4 x __ =12.) Find the unknown factor, and say the equation.
S: 4x3=12.
Continue with the following possible sequence: 6 x  =12,2x  =12,and3x ___ =12.
T: (Write8x ___ =24.) Copy my equation on your personal white board, and fill in the unknown factor.

S: (Write8x3=24))

126 Lesson 10: Apply the distributive property as a strategy to find the total area of a Eu REKA
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Continue with the following possible sequence:

6)(_:24 3)(_:24 6X_=36 9)(_:36 A NOTE ON
12 AS A FACTOR:
4x =24 4x =36 8x =72 8x =48
The suggested sequence for this
9x__ =72 6x__ =48 2x__ =24 12x__ =24 fluency activity helps students solve
12 x =36 12 x =48 12 x =72 3 x =36 number sentences with 12 as a factor.
— — — — While some students might be fluent
4x =48 6x_ =72 3x__ =72 with these facts, others might rely on
the distributive property to write true
equations. The expectation is for
students to become familiar with 12 as
a factor since these equations will be
Application Problem (5 minutes) seen in Lesson 11.

Sonya folds a 6-inch by 6-inch piece of paper into 4 equal parts
(shown below). What is the area of 1 of the parts?

¥3:=9 _
3in ‘?heim of bx6=36 36-+4-= q
one part i5 ¥ The. piece of paper The area of
o 9 inches as an area of 1 folded port is
Zin 31 Sfuare . 36 sguare inches q Square irndes,
{ [}

Note: This problem reviews the concept of finding area.

Concept Development (37 minutes)

Materials: (S) Personal white board, square centimeter tiles, tiling (Template)

Students start with the tiling template (the partially shaded rectangle

shown on the right) in their personal white boards. Tiling Template with Sample Work

T: (Project the tiling template.) There are 3 rectangles we will 6cm
focus on: the large rectangle (trace its boundary line with your
finger), the shaded rectangle (trace its boundary with your
finger), and the unshaded rectangle (trace it). 5cm

5x6
T: Use square centimeter tiles to find the area of the large

rectangle. (Allow students time to work.) What is the area of
the large rectangle?

S: 48 square centimeters! 3cm 3x6

Use square centimeter tiles to find the side lengths of the
shaded rectangle. (Allow students time to work.) What are
the side lengths?

S: 5 centimeters and 6 centimeters!

(5x6)+(3x6)

=30+18
=48

Eu REKA Lesson 10: Apply the distributive property as a strategy to find the total area of a 127
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-

w40 40 40 490 A0 A0 49

128

Label the side lengths. (Allow students time to label the side lengths.) What multiplication
expression can you use to find the area of the shaded rectangle?

5x6.

Write that expression next to the shaded rectangle. (Allow students time to write the expression.)
What side length do we already know for the unshaded rectangle?

6 centimeters!

Use square centimeter tiles to find the other side length of the unshaded rectangle. (Allow students
time to work.) What is the other side length?

3 centimeters!

Label the side length. (Allow students time to label the side length.) What multiplication expression
can you use to find the area of the unshaded rectangle?

3x6.

Write that expression next to the unshaded rectangle. (Allow students time to write the
expression.) How can we use these two expressions to help us find the area of the large rectangle?

We can add them! = The area of the shaded rectangle plus the area of the unshaded rectangle
equals the area of the large rectangle.

Write a number sentence on your board to show this.
(Write (5x6)+(3x6).)

Read your number sentence to a partner, and then find its value. (Allow students time to solve.)
What is the area of the large rectangle?

48 square centimeters!

Is that the answer you got when you tiled the large rectangle?

Yes!

Write the value of the length of the large rectangle as an addition expression.

(Write 5 + 3.)

What will you multiply by to find the area?

6.

Write that in your expression. Where should we put parentheses?

Around 5 + 3 because we need to add first to find the side length; then, we can multiply.
Add the parentheses to your expression. Whatis 5 + 3?

8. Distributive Property Expressions
What is the new expression?
X

8 x 6. 8x6
What is the area? (5+3)x6
48 square centimeters!
Is that the same answer we just found? (5x6)+(3x6)
Yes!

Lesson 10: Apply the distributive property as a strategy to find the total area of a Eu REKA
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T: (Record distributive property expressions as shown on previous page.) How are these three

expressions related?

S:  They all show the area of the large rectangle. = Oh look, they show the break apart and distribute
strategy! = Yeah, they show that the side length 8 is broken apart into 5 plus 3. Then, 5 and 3 are

multiplied by the other side length, 6.

T: Discuss with a partner how the large rectangle on your personal white board also shows the break

apart and distribute strategy.
S:  (Discuss.)

Repeat the process with the following possible suggestions,
providing pictures of rectangles with grid lines:

= A 15 by 8 rectangle. (Students can partition as (10 + 5) x 8.
This helps students see that this strategy is helpful when they
cannot multiply the side lengths because they do not know

these facts.)

=  An 18 by 9 rectangle. (Students can decompose as double

9x9o0r(10+8)x9.)

T: We broke apart the 18 by 9 rectangle into two 9 by 9
rectangles. What other ways could we break apart this

rectangle?
S:  Iwould do 10 by 9 and 8 by 9 rectangles.

T: Explain to a partner the process you use to decide how

to break apart a side length.
S: Ilook for facts | know. = Itry to find a way to

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Consider directing students who may
not complete the Problem Set within
the allotted time to Problem 2 for
valuable application and
demonstration of understanding of
today’s objective. Offer planning and
strategy development support to
learners, if needed. Model a think-
aloud with two or more possibilities,
reason about the selection, and solve.

make a 5 or 10 because they’re easy facts.
. o
Problem Set (10 minutes) e 1A,
Students should do their personal best to complete the . o
7 I
Problem Set within the allotted 10 minutes. For some ‘ i i
classes, it may be appropriate to modify the assignment by ’ | i H | 2xa-(UD_+aea
specifying which problems they work on first. Some 'O‘ ‘ e
problems do not specify a method for solving. Students M ‘ } :g_
should solve these problems using the RDW approach sxr=sene? Il | o
used for Application Problems. 5.2 2]
-56
Area: 5@ _square units

. . o 3 4 0 &

Student Debrief (10 minutes) EEEEEEN |
’ EEEE T g O]
Lesson Objective: Apply the distributive property as a BE T Smmmiseseale |
strategy to find the total area of a large rectangle by sx13=6x(10 13 :
adding two products. e 2
-1 = +

The Student Debrief is intended to invite reflection and T p— "
active processing of the total lesson experience. tress Bl sauare i
Eu REKA Lesson 10: Apply the distributive property as a strategy to find the total area of a 129
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Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a

partner before going over answers as a class. Look for 2. Vice imagines L more row of eight to ind the total aea ofa 3  rectangle. Explin how thiscould help
him solve 9 x 8.
misconceptions or misunderstandings that can be This can D\e \lince solve 9x3
addressed in the Debrief. Guide studentsina H ] ecause ow e Hhine o
i ; EEEE W oas 10x$ Mminus X3, which
conversation to debrief the Problem Set and process the T 05 20-%. & the ama ‘s
lesson. 1l 1% suare unts -

Any combination of the questions below may be used to
lead the discussion.

angle into 2 rectangles by sha Hﬂunesn\lr ctangle within it. Then, find the
e 2 smaller rectangles and show how it 2 bt St Explain yo

\5)( 5 [Io+5> X5

= {1ox 5) + [SKS)

= 50 + a5

= ’75
| The +otal aren is 75 square units.
1 broke aparr 15 i o 10and 5 because
Yney are easy fass. T found +he
aveas of Yhe Shaller Vectangles and
added o 'Fm& Hre olvea bf Hae
'lCU'gf m+anﬂle.

=  How is the rectangle in Problem 1(a) similar to
the rectangle you tiled in today’s lesson? How is
it different?

=  What are the side lengths of the large rectangle
in Problem 1(c)? Can you multiply these side
lengths to find the area? How does the break
apart and distribute strategy help you?

= Without multiplying the side lengths of the large
rectangle in Problem 1(d), how could you check
to make sure your answer is right? (Students
might say count the squares or skip-count by
eight 12 times.) Discuss with a partner which
strategy is most efficient—either counting
squares, skip-counting, or using the break apart
and distribute strategy.

=  How was setting up and solving Problem 2 different from the other problems?
=  What side length did you break apart in Problem 3, and how did you break it apart? Why?

= With a partner, list as many possibilities as you can for how you could use the break apart and
distribute strategy to find the area of a rectangle with side lengths of 20 and 7. Can we break it into
3 parts if we want to? Which one of your possibilities would you use to solve this problem? Why?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Name Date

1. Label the side lengths of the shaded and unshaded rectangles when needed. Then, find the total area of
the large rectangle by adding the areas of the two smaller rectangles.

a. b.
2 4
5
12x4=(___  +2)x4
= x4)+ (2 x 4)
= + 8
3 -_—
Area: square units
8x7=(5+3)x7
=(5%x7)+(3x7) 2
= +
Area: square units
C d.
6
6x13=6x( +3)
= (6% )+(6%3)
_ + 8x12=8x( + )
- = (8 x )+ (8x )
. . = +
Area: square units
Area: square units
Eu REKA Lesson 10: Apply the distributive property as a strategy to find the total area of a 131
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2. Vince imagines 1 more row of eight to find the total area of a 9 x 8 rectangle. Explain how this could help
him solve 9 x 8.

HEEEEEEE

3. Breakthe 15 x 5 rectangle into 2 rectangles by shading one smaller rectangle within it. Then, find the
sum of the areas of the 2 smaller rectangles and show how it relates to the total area. Explain your
thinking.

132 Lesson 10: Apply the distributive property as a strategy to find the total area of a Eu REKA
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Name Date

Label the side lengths of the shaded and unshaded rectangles. Then, find the total area of the large rectangle
by adding the areas of the 2 smaller rectangles.

1 2.
8x7=8x +
( ) 9x13=9x( + )
= (8 x )+ (8 x )
( ( = x JH__x___)
= +
= +
Area: square units .
—4 Area: square units
Eu REKA Lesson 10: Apply the distributive property as a strategy to find the total area of a 133
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Name Date

1. Label the side lengths of the shaded and unshaded rectangles. Then, find the total area of the large
rectangle by adding the areas of the 2 smaller rectangles.

a. b. 5
8
5
12 x5 = +2) x5
= ( x5)+(2x5)
4
= +10
9x8=(5+4)x8 Area: square units
=(5%8)+(4x8)
= + 2
Area: square units
C d.
7
7x13=7x( +3)

= (7 x )+ (7 x 3) 9x12=9x( + )

_ + =(9 x )+ (9 x )

= = +

Area: square units =
Area: square units
134 Lesson 10: Apply the distributive property as a strategy to find the total area of a Eu REKA
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2. Finnimagines 1 more row of nine to find the total area of 9 x 9 rectangle. Explain how this could help him
solve 9 x 9.

3. Shade an area to break the 16 x 4 rectangle into 2 smaller rectangles. Then, find the sum of the areas of
the 2 smaller rectangles to find the total area. Explain your thinking.

Eu REKA Lesson 10: Apply the distributive property as a strategy to find the total area of a 135
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tiling
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Lesson 11

Objective: Demonstrate the possible whole number side lengths of
rectangles with areas of 24, 36, 48, or 72 square units using the associative
property.

Suggested Lesson Structure

Bl Fluency Practice (13 minutes)

I Application Problem (5 minutes)
Concept Development (32 minutes)

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

Fluency Practice (13 minutes)

= Group Counting (3 minutes)
= Find the Unknown Factor (5 minutes)
= Find the Area (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Instruct students to count forward and backward, occasionally changing the direction of the count.

= Sixes to 60

=  Sevensto 70
=  Eightsto 80
= Ninesto 90

Find the Unknown Factor (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity anticipates the objective of today’s lesson.

T: (Write 6 x =12.) Find the unknown factor, and say the equation.
S: 6x2=12.
Continue with the following possible sequence: 4 x _ =12,2x __ =12,and3x __ =12,
Lesson 11: Demonstrate the possible whole number side lengths of rectangles 137
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T: (Write3x__ =24.) Copy my equation on your personal white board, and fill in the unknown factor.
S: (Write3x8=24.)

Continue with the following possible sequence: 4 x _ =24,8x __ =24,6x___=36,4x __=36,6x__ =24,
9x _ =36,9x__ =72,6x___=48,8x__ =72,8x__ =48,and2x _ =24,

Find the Area (5 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews using the distributive property
from Lesson 10.

T: (Project the rectangle as shown.) On your personal
white board, write an expression that we could use to
find the area of the shaded rectangle.

S:  (Write3x5.)

On your board, write an expression that we could use to find
the area of the unshaded rectangle. Sample Work

S:  (Write 3 x3.)
How can you use these expressions to find the area of the large

(3x5)+(3x3)

rectangle? =15+9
S: Add them! =24

Write an equation showing the sum of the shaded and

unshaded rectangles. Below it, write the area of the

entire rectangle.

S:  (Write 15 + 9 = 24 and Area: 24 square units.) NOTES ON
Continue with the following possible sequence: MULTIPLE MEANS
9x5=(5x5)+(4x5),13x4=(10x4)+(3 x4),and OF ENGAGEMENT:
17 x3 =(10x 3) + (7 x 3). Alternatively, challenge students

working above grade level with this
length unknown version:

Application Problem (5 minutes) One fourth of the banquet table has an
area of 9 square feet. If the width of
The banquet table in a restaurant measures 3 feet by 6 feet. the table is 3 feet, what is the length?

For a large party, workers at the restaurant place 2 banquet Bl s e B ans elele?

tables side by side to create 1 long table. Find the area of the

new, longer table. 128

ot uf 25, 312 (3x10)1(322)

35 3x12=(3%6)4(3%6) = 30+6

R R T
~ -
S =3¢ The +otal area of°
: The 4otal areq of 2. Z banquet +ables is
bonguet tables Is 3¢ sq.f, 36 5
Lesson 11: Demonstrate the possible whole number side lengths of rectangles
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Note: This problem reviews Lesson 10’s concept of applying the distributive property to find the total area of
a large rectangle by adding two products. It also reviews factors of 36 and multiples of 12 that lead into the
Concept Development.

Concept Development (32 minutes)
12

Materials: (S) Personal white board

T: Write an expression to show how to find the
area of a rectangle with side lengths 3 and 12.

(Write 3 x 12.)

In the Application Problem, you found that 3 times 12 is...?
36.

So, the area of this rectangle is...?

36 square units!
(Write 3 x (2 x 6).) Why is this expression equal to the one you just wrote?
Because you just wrote 12 as 2 x 6.

S d0 40 49

Write this expression on your personal white board with the parentheses in a different place. At my
signal, show me your board. (Signal.)

(Show (3 x2) x6.)

Solve 3 x 2, and write the new expression on your board. (Allow students time to work.) Whisper
the new expression to a partner.

6 x 6.
What new side lengths did we find for a rectangle with an area of 36 square units?
6 and 6.

Let’s look at our expression, (3 x 2) x 6, again. Use the commutative property and switch the order
of the factors in the parentheses.

(Write (2 x 3) x 6.)

Will you be able to find new side lengths by moving the parentheses?
(Write 2 x (3 x 6).) Yes, they will be 2 and 18.

(Write 3 x (3 x 4).) Why is this expression equal to our first one, 3 x 12?

4w

490 49

Because you wrote 12 as 3 x 4.

e e

Write this expression on your board with the parentheses in a different place. At my signal, show
me your board. (Signal.)

(Show (3 x3) x4.)

Solve 3 x 3 and write the expression on your board. (Allow students time to work.) Whisper the new
expression to a partner.

S: 9x4.

o
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S:

Repeat the process with rectangles that have areas of 24, 48,

A I A O

What new side lengths did we find for a rectangle with an area of 36 square units?
9 and 4.

Let’s look at our expression (3 x 3) x 4 again. If | use the commutative property and switch the order
of the factors in the parentheses, will | be able to find new side lengths by moving the parentheses?

No, it will still be 9 and 4. = No, because both factors in the parentheses are 3, so switching their
order won’t change the numbers you get when you move the parentheses.

Do you think we found all the possible whole number side lengths for this rectangle?
Yes. = I’'m not sure.

Let’s look at our side lengths. Do you have a side length of 1?

No! We forgot the easiest one. = It’s 1 and 36.

Do we have a side length of 2?

Yes.

3?

Yes.

Work with a partner to look at the rest of your side lengths to see if you have the numbers 4 through
10. (Allow students time to work.) Which of these numbers, 4 through 10, aren’t included in your
side lengths?

5,7, 8, and 10.
Discuss with a partner why these numbers aren’t in your list of side lengths.

5,7, 8, and 10 can’t be side lengths because there aren’t any whole numbers we can multiply these
numbers by to get 36.

Would any two-digit number times two-digit number work?
No, they would be too big. = No, because we know

10 x 10 equals 100, and that’s greater than 36. NOTES ON

Now, do you think we found all the possible side whole MULTIPLE MEANS
number side lengths for a rectangle with an area of 36 OF REPRESENTATION:
square units? Extend Problem 1 for students working
Yes! above grade level by inviting

experimentation and choice in placing
parentheses, as well as number order,

and 72 square units. in the multiplication sentences. For

example, ask, “What would happen if

Problem Set (10 minutes) we changed it to 4 x 6 x 2?” Encourage

students to discuss or journal about

Students should do their personal best to complete the Problem i AfeaavEries,

Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which

Assist English language learners by
rephrasing Problem 4 in multiple ways.

problems they work on first. Some problems do not specify a Ask the following: “How does the
method for solving. Students should solve these problems using difference between the length and
the RDW approach used for Application Problems. width of the rectangle change the
shape?”
Lesson 11: Demonstrate the possible whole number side lengths of rectangles
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Student Debrief (10 minutes)

Lesson Objective: Demonstrate the possible whole
number side lengths of rectangles with areas of 24, 36,
48, or 72 square units using the associative property.

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

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

Any combination of the questions below may be used to
lead the discussion.

= Turn your paper horizontally and look at
Problem 1. What property does this show?

= Share your answer to Problem 2 with a partner.

= Discuss your answer to Problem 4 with a partner.
What would the rectangle look like if the
difference between side lengths was 0?
How do you know?

=  Compare your answer to Problem 4(c) with a
partner’s. Did you both come up with the same
side lengths? Why or why not?

= Explain to a partner how to use the strategy we
learned today to find all possible whole number
side lengths for a rectangle with an area of 60
square units.

Exit Ticket (3 minutes)

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

)
1. The rectangles below have the same area. Move the parentheses to find the missing side lengths.
Then, solve.
5 bem b B
1em [ ]
gom Area: 1x48 = j,g,,
Area _Lf_g_ sq om
Area: 8x h - K
area: 48 sqem
B RL’ Area: 8x6=(2x4)x6
cm
B e B
cm
d | em -_2 «3f
e [ 5 Area: S sqcm
e 9 em
Area: BxB=(4x2) %6
ax(ix6) Area: 8x6=8x(2x3)
Y .13 e cm {oxdx3
-8 o 3
area: _Y® sqem -_UYg
area: _Y8 saom

2. Does Problem 1.shaw all the possible whole number side lengths for a rectangle with an area of 48
I.HMOMLI-FSLI::({ '°ﬂ};°w PUSSQ.LJ‘C side l?h\ans for a Wn‘emdk
Wikh an dre of 4R sq cam because ¥ looked af ail of

e possible whoke Wumber Side 1@ bhs 4‘”!14 |te lO. T
found Hrat 57,9, and 1o cant ke’ sde lenpins because
Ynere arert Qny whoe Aumbers 3 Can wtilkply Hhase
Nuimloers 'oq fo ﬂﬁ .

3. InProblem 1, what happens to the shape of the rectangle as the difference between the side lengths gets
smaller?

As Yhe difference loetween +he side lenghs ?e'ﬂ—!
Svaller, Hhe V!d'alf&lfs 9~e+ taller and ot as wde.

ﬂn{(]l 394[- closer x5 o square.

4. a. Find the area of the rectangle below.
&em q " % - '7;)
Aveas T 57 camn

9cm

b. Julius says a 4 cm by 18 cm rectangle has the same area as the rectangle in Part (a). Place
parentheses in the equation to find the related fact and solve. Is Julius correct? Why or why not?

Yes, Tulius is correct. (8 cam be

ax18=4xGx9)
fdns wriHen as 229 and when X
-8 <9 Wove Vhe arentheses, T end
-3 up wth $x4, whith equals 73.
Area ']_J:sncm

c. Use the expression 8 x 9 to find different side lengths for a rectangle that has the same area as the
rectangle in Part (a). Show your equations using parentheses. Then, estimate to draw the rectangle

and label the side lengths

Fwqd- 3(31¢3)

the students’ understanding of the concepts that were = (8¢3)x 3
presented in the lesson today and plan more effectively = A4 «3 24 om
for future lessons. You may read the questions aloud to = 12
the students. Ak PRRL Fom
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Name Date

1. The rectangles below have the same area. Move the parentheses to find the unknown side lengths.

Then, solve.
d. 6cm b. cm
lcm | J
8.cm Area: 1x48 =
Area: sqcm
Area: 8 x =
Area: sqg cm
Area: 8x6=(2x4)x6
Cc
— =2x4x6
2cm
= X
d. cm
4cm Area: sqcm
e. cm
Area: 8x6=(4x2)x6
=4x2x6 Area: 8 x6=8x(2x3)
= X cm =8x2x3
- = x
Area: sqgcm =
Area: sgcm

2. Does Problem 1 show all the possible whole number side lengths for a rectangle with an area of 48
square centimeters? How do you know?

Lesson 11: Demonstrate the possible whole number side lengths of rectangles
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3. InProblem 1, what happens to the shape of the rectangle as the difference between the side lengths
gets smaller?

4. a. Findthe area of the rectangle below.

8cm

9cm

b. Julius says a 4 cm by 18 cm rectangle has the same area as the rectangle in Part (a). Place
parentheses in the equation to find the related fact and solve. Is Julius correct? Why or why not?

4x18=4x%x2x%x9
=4x2x9

= X

Area: sgcm

c. Usethe expression 8 x 9 to find different side lengths for a rectangle that has the same area as the
rectangle in Part (a). Show your equations using parentheses. Then, estimate to draw the rectangle
and label the side lengths.
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Name Date

1. Find the area of the rectangle.

8cm

8cm

2. The rectangle below has the same area as the rectangle in Problem 1. Move the parentheses to find the
unknown side lengths. Then, solve.

cm

Area: 8x8=(4x2)x8
cm

=4x2x8

Area: sgcm

Lesson 11: Demonstrate the possible whole number side lengths of rectangles
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Name Date

1. The rectangles below have the same area. Move the parentheses to find the unknown side lengths.

Then, solve. 53 G
1cm| |
9cm
b. Area: 1x36=
4cm
Area: sgcm

a. Area: 4x =

cm
Area: sqcm 2 cm
cm c. Area: 4x9=(2x2)x9
=2x2x9
= X
cm =
Area: sgcm
d.  Area: 4x9=4x(3x3)
=4x3x3 e. Area: 12x3=(6x2)x3
) * =6x2x3
cm
=— - %
Area: sqcm _
cm e
Area: sgqcm

2. Does Problem 1 show all the possible whole number side lengths for a rectangle with an area of 36
square centimeters? How do you know?
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a. Find the area of the rectangle below.

6cm

8cm

b. Hildasays a4 cm by 12 cm rectangle has the same area as the rectangle in Part (a). Place
parentheses in the equation to find the related fact and solve. Is Hilda correct? Why or why not?

4x12=4%x2x%x6
=4x2x%x6

= X

Area: sgqcm

c. Usethe expression 8 x 6 to find different side lengths for a rectangle that has the same area as the
rectangle in Part (a). Show your equations using parentheses. Then, estimate to draw the rectangle
and label the side lengths.

Lesson 11: Demonstrate the possible whole number side lengths of rectangles
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GRADE

Topic D

Mathematics Curriculum

GRADE 3 « MODULE 4

Applications of Area Using Side
Lengths of Figures

Focus Standards: u

Instructional Days: 5

Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

Relate area to the operations of multiplication and addition.

O  Find the area of a rectangle with whole-number side lengths by tiling it, and show
that the area is the same as would be found by multiplying the side lengths.

O  Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

O  Use tiling to show in a concrete case that the area of a rectangle with whole-
number side lengths a and b + c is the sum of a x b and a x c. Use area models to
represent the distributive property in mathematical reasoning.

O  Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Coherence -Links from: G2-M2 Addition and Subtraction of Length Units
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
-Links to: G4-M3 Multi-Digit Multiplication and Division
G4-M7 Exploring Multiplication

Topic D requires students to synthesize and apply their knowledge of
area. Lesson 12 begins the topic with an emphasis on real-world
applications by providing students with opportunities to apply their
understanding of area to solving word problems. Students may practice
unknown product, group size unknown, and number of groups unknown
types of problems. The word problems provide a stepping-stone for the
real-world, project-based application of area to composite shapes and
the area floor plan in this topic.

EUREKA Topic D: Applications of Area Using Side Lengths of Figures
MATH
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Lessons 13 and 14 introduce students to finding the area of composite shapes. They learn to find the
unknown measurements using the given side lengths and then make decisions about whether to decompose
the tiled region into smaller rectangles and add the areas or complete the composite figures and then
subtract.

In Lessons 15 and 16, students apply their work with composite shapes from the previous two lessons to a
real-word application, determining areas of rooms in a given floor plan.

A Teaching Sequence Toward Mastery of Applications of Area Using Side Lengths of Figures

Objective 1: Solve word problems involving area.
(Lesson 12)

Objective 2: Find areas by decomposing into rectangles or completing composite figures to form
rectangles.
(Lessons 13-14)

Objective 3: Apply knowledge of area to determine areas of rooms in a given floor plan.
(Lessons 15-16)
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Lesson 12

Objective: Solve word problems involving area.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)

I Application Problem (5 minutes) A
Concept Development (30 minutes)

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

Fluency Practice (15 minutes)

= Group Counting (3 minutes)
= Multiply by 7 (7 minutes)
= Find the Side Length (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Instruct students to count forward and backward, occasionally changing the direction of the count.

=  Foursto40
=  Sixesto 60

=  Eightsto 80
= Ninesto 90

Multiply by 7 (7 minutes)
Materials: (S) Multiply by 7 (6—10) Pattern Sheet

Note: This activity builds fluency with multiplication facts using units of 7. It works toward students knowing
from memory all products of two one-digit numbers. See Lesson 2 for the directions for administration of a
Multiply-By Pattern Sheet.

T (Write7x7=___.) Let’s skip-count up by sevens. (Count with fingers to 7 as students count.)

S: 7,14,21, 28,35, 42, 49.

T:. Let’s see how we can skip-count down to find the answer, too. (Show 10 fingers.) Start at 70.

(Count down with your fingers as students say numbers.)
S: 70, 63,56, 49.
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Continue with the following possible sequence: 9x7,6x7,and 8 x 7.

T: (Distribute Multiply by 7 (6—10) Pattern Sheet.) Let’s practice multiplying by 7. Be sure to work left
to right across the page.

Find the Side Length (5 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews the relationship between side lengths and area.

T: (Project a rectangle with a width of 2 units and an unknown length. Inside the rectangle, write
Area = 10 square units.) Say the area of the rectangle.
10 square units.

What’s the width of the rectangle?
2 units.

units

2 units | Area =10 square units

490 49

(Write 2 units x __ units = 10 square units.) On your
personal white board, complete the equation, filling
in the unknown length.

S:  (Write 2 units x 5 units = 10 square units.)

Continue with the possible following sequence: 1 unit x __ units = 8 square units, 5 units x __ units =15
square units, 3 units x __ units = 18 square units, and 6 units x __ units = 24 square units.

Application Problem (5 minutes)

a. Find the area of a 6 meter by 9 meter rectangle.

b. Use the side lengths, 6 m x 9 m, to find different side lengths for a rectangle that has the same area.
Show your equations using parentheses. Then estimate to draw the rectangle and label the side

lengths.
a ___Adm b Gxd: (% (3¢3) r
= (bx3) 3
o = |¥43 B m
= 54
oxt ig.w\ The side \%S‘W\S
i y of ‘e Vectansle
\rtc\-ﬂvg\e o SH3uar ove (R Vnz{—er?ﬁ Im
erers. ond 2 meders.

Note: This problem reviews using the associative property to generate whole number side lengths of
rectangles with a given area.
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Concept Development (30 minutes)

Materials: (S) Personal white board

Problem 1: Solve area word problems with 1 side length unknown.

Write or project the following problem: The area of Theo’s banner is 32 square feet. If the length of his
banner measures 4 feet, how wide is his banner?

T:

A A

©L

4L 40w 490 49 49

What information do we know?

The area and length of Theo’s banner.
What information do we not know?
The width.

I'll draw an area model and use a letter for what we don‘t know.
(Draw an incorrectly scaled model such as the one shown on the
right.)

If the length is 4 feet and the area is 32 square feet, can the
width be less than 4 feet?

No, the width needs to be more than 4 feet. = The width
should be more than 4 feet because 4 times 4 only equals 16,
but the area is 32 square feet.

4 ft

w Area =32 sq ft

Talk to your partner: Is the area model | drew an accurate representation of the rectangle in the
problem? How do you know?

No, because the width should be much longer than the length.
Work with your partner to correctly redraw my area model on your board.

(Draw as shown on the right.)

How can we find the value of w? 4 ft
Divide 32 by 4.

Write a division equation to find the value of w.
(Write 32 +4=w.)

What is the value of w? w| Area=32sqft
8.

So, the width of Theo’s banner is just 8? 8 what?
8 feet!

Repeat the process with the following suggestions:

The area of a piece of paper is 72 square inches. Margo measures the length of the paper and says it
is 8 inches. What is the width of the piece of paper?

Jillian needs to draw a rectangle with an area of 56 square centimeters and a width of 7 centimeters.
What is the length of the rectangle that Jillian needs to draw?
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Problem 2: Choose a strategy to find the area of a larger rectangle.

Lesson 12 m

Write or project the following problem: Amir is getting carpet in his bedroom, which measures 7 feet by

15 feet. How many square feet of carpet will Amir need?

T: Draw an area model to represent Amir’s

15 ft

bedroom. Write an expression that shows

how to find the area.

S:  (Draw as shown to the right.) 7t

Talk to your partner: How can we find the
area of Amir’s bedroom since the

Area: 7 x 15

measurements are so large?

S: We can break the room up into two smaller rectangles
and add their areas together. = We can also break
apart one of the factors in 7 x 15 to come up with a
multiplication sentence that is easier to solve.

T: Decide with your partner which strategy you’ll use to
find the area. Then, solve.

S: (Decide on a strategy and solve.)
What is the area of Amir’s bedroom?
S: 105 square feet!

Invite students to share which strategy they chose and why; ask
them to articulate how they used the strategy to solve the
problem. For the break apart and distribute strategy, students
may have broken apart the rectangle several different ways.

Continue with the following suggested examples, encouraging
students to try different strategies:

= Maya helps her family tile the bathroom wall. It
measures 12 feet by 11 feet. How many square foot
tiles does Maya need to cover the wall?

=  Francis washes all of the windows outside his parents’
bookstore; there are 5 windows, each one is 6 feet wide
and 8 feet high. What is the total area of the windows
that Francis washes?

Problem Set (10 minutes)

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

Offer planning and strategy
development support to learners, if
needed. Some learners may use a
method simply because they are not
fluent in an alternative method.
Model a think-aloud in which two or
more strategies are possible, reason
about your selection, and solve. This
may take more time than allotted
here. Consider pre-teaching in order
to preserve the pace of the lesson and
to maximize every student’s
participation.

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

During the Problem Set, extend
Problem 4 to students working above
grade level. Have students model all
possible rectangles with an area of 64.
Or, have students model up to eight
ways of breaking their rectangle
(Part b) into two smaller rectangles.
Make it an exciting, perhaps timed,
competition. Always offer challenges
and extensions to learners as
alternatives rather than additional
busy work.
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Student Debrief (10 minutes)

e
name  71INAL Date
Lesson Objective: Solve word problems involving area. L ety s e otimeter. W e o e ik
[
o . . 4« 4: 3
The Student Debrief is intended to invite reflection and Aom The area of ¥he BHcky note
active processing of the total lesson experience. is Bl square Centimerers.
Invite students to review their solutions for the Problem
. 2. Stacy tiles the rectangle below using her square pattern blocks

Set. They should check work by comparing answers
with a partner before going over answers as a class. =l 3 un:

. . . . uihds
Look for misconceptions or misunderstandings that can

. . . . 4 unit

be addressed in the Debrief. Guide students in a & i aepenfhoeonlnndiig o s B o il

. B whole number side lengths that has the same area. B
conversation to debrief the Problem Set and process - 5; Y= l% Sy’ lo_undts

e Oyea 0 ,

the lesson. veckangle s (3 s Ut 2 unis

. . . AL b=
Any combination of the questions below may be used to Ayen: 19 8¢ unils

. . b. Can you draw another rectangle with different whole number side lengths and have the same area?
lead the discussion. Fusiin how ok sl

\es, T can draw a lunit by 12 units rectangle
= What shape is the sticky note in Problem 1? because T ¥now [%12=12.

How do you know? 2 units
T —
= Share student explanations to Problem 2(b). o

=  What is another way the artist’s mural in
Problem 3 could have been broken apart?

=  How did you identify Alana’s pattern in

Problem 4?

= Discuss how you found the area of two pieces " — S R st
of Jermaine’s paper in Problem 5. Why was it - o
necessary to find the unknown side length | Hosqg e G Aisgfe ;f-i: ij,wq area of the
first? Are there any other ways to find the frosdo X234 wural is bY square feet:

area Of the tWO pieces Of paper? . Alana tiles the 3 figures below. She says, “I'm making a pattern!”

(81—-27=154) ?‘r’* ]
=  How were all of today’s word problems ! ‘

related? Does the unknown in a problem EB

change the way you solve it? Why or why not?

s

1 J I |
¢35y Bx3=9 Uy Y=zl 54525 bt b:30

a. Find the area of Alana’s 3 figures and explain her pattern.

Alana adds | row and | column 4o each Fn‘Juw.

b. Draw the next 2 figures in Alana’s pattern and find their areas.

Exit Ticket (3 minutes)

Jermaine glues 3 identical pieces of paper as shown below and makes a square. Find the unknown side

After the Student Debrief, instruct students to complete

length of 1 piece of paper. Then, find the total area of 2 pieces of paper.

the Exit Ticket. A review of their work will help with am iz _—3 The uninown side
. , . ey 2o 17%°3 |€ﬂ3% is 3 cm.

assessing students’ understanding of the concepts that YT R L

were presented in today’s lesson and planning more o Tﬁ:*i’;flfam of 2 pieces of

effectively for future lessons. The questions may be paper is DY Spuave Contimeters.

read aloud to the students.
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Multiply.

7 x 1 = 7 x 2 = 7 x 3 = 7 x 4 =
7 x 5 = 7 x 6 = 7 x 7 = 7 x 8 =
7 x 9 = 7 x 10 = 7 x 5 = 7 x 6 =
7 x 5 = 7 x 7 = 7 x 5 = 7 x 8 =
7 x 5 = 7 x 9 = 7 x 5 = 7 x 10 =
7 x 6 = 7 x 5 = 7 x 6 = 7 x 7 =
7 X 6 = 7 x 8 = 7 X 6 = 7 x 9 =
7 x 6 = 7 x 7 = 7 x 6 = 7 x 7 =
7 x 8 = 7 x 7 = 7 x 9 = 7 x 7 =
7 x 8 = 7 x 6 = 7 x 8 = 7 x 7 =
7 x 8 = 7 x 9 = 7 x 9 = 7 x 6 =
7 x 9 = 7 x 7 = 7 x 9 = 7 x 8 =
7 x 9 = 7 x 8 = 7 X 6 = 7 x 9 =
7 x 7 = 7 x 9 = 7 x 6 = 7 x 8 =
7 x 9 = 7 x 7 = 7 x 6 = 7 x 8 =

multiply by 7 (6—10)
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Name Date

1. Each side on a sticky note measures 9 centimeters. What is the area of the sticky note?

2. Stacy tiles the rectangle below using her square pattern blocks.

a. Find the area of Stacy’s rectangle in square units. Then, draw and label a different rectangle with
whole number side lengths that has the same area.

b. Canyou draw another rectangle with different whole number side lengths and have the same area?
Explain how you know.
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3. An artist paints a 4 foot x 16 foot mural on a wall. What is the total area of the mural? Use the break
apart and distribute strategy.

10 ft 6 ft

4 ft

4. Alana tiles the 3 figures below. She says, “I'm making a pattern!”

a. Find the area of Alana’s 3 figures and explain her pattern.

b. Draw the next 2 figures in Alana’s pattern and find their areas.

5. Jermaine glues 3 identical pieces of paper as shown below and makes a square. Find the unknown side
length of 1 piece of paper. Then, find the total area of 2 pieces of paper.

9cm

?cm

9cm
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Name Date

1. A painting has an area of 63 square inches. One side length is 9 inches. What is the other side length?

9 inches

Area = 63 square inches

2. Judy’s mini dollhouse has one floor and measures 4 inches by 16 inches. What is the total area of the
dollhouse floor?
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Name Date

1. Asquare calendar has sides that are 9 inches long. What is the calendar's area?

2. Each is 1 square unit. Sienna uses the same square units to draw a 6 x 2 rectangle and says

that it has the same area as the rectangle below. Is she correct? Explain why or why not.

3. The surface of an office desk has an area of 15 square feet. Its length is 5 feet. How wide is the office
desk?

158 Lesson 12: Solve word problems involving area. Eu REKA
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4. Avrectangular garden has a total area of 48 square yards. Draw and label two possible rectangular
gardens with different side lengths that have the same area.

5. Lila makes the pattern below. Find and explain her pattern. Then, draw the fifth figure in her pattern.

Eu REKA Lesson 12: Solve word problems involving area. 159
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Lesson 13

Lesson 13 m

Objective: Find areas by decomposing into rectangles or completing
composite figures to form rectangles.

Suggested Lesson Structure

B Fluency Practice

[ Application Problem
Concept Development

Il Student Debrief

Total Time

(12 minutes)

(6 minutes)
(32 minutes)
(10 minutes)

(60 minutes)

Fluency Practice (12 minutes)

= Group Counting

(4 minutes)

= Find the Common Products (8 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Instruct students to count forward and backward, occasionally
changing the direction of the count.

=  Threesto 30
= Sixesto 60

L . !
= Eights to 80 i P s
_g /fr)’ff. J"I:r// ; ¥ iy
| ]
Nines to 90 20 o
. . /p'/’f;' /J,l Hey
Find the Common Products (8 minutes) 2% o
=] 3
Materials: (S) Blank paper Fxd=23) (]
=9 )
) s
Note: This fluency activity reviews multiplication patterns. [0%=1 0 60
After listing the products of 4 and 8, guide students through the oy | x ¥
following steps: . >\:f " ’/
JI‘|| ¥ ) ,--’
T: Draw a line to match the products that appear in both (o =3 3-.’Iﬁ/
columns. xHd = X7
S:  (Match 8, 16, 24, 32, and 40.) lox4 ¢
160 Lesson 13: Find areas by decomposing into rectangles or completing composite Eu REKA
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J0 dv 49

(Write 2 x 4 = 8, etc., next to each matched product on the left half of the paper.) Write the rest of
the number sentences like | did.

(Write number sentences.)

(Write 8 =1 x 8, etc., next to each matched product on the right half of the paper.) Write the rest of
the number sentences like | did.

(Write number sentences.)

(Write 2 x4 = _ x8.) Say the true number sentence.

2x4=1x8.

(Write 2 x4 =1 x 8.) Write the remaining equal facts as number sentences.
(Write4x4=2x8,6x4=3x8,8x4=4x8,and10x4=5x8.)

Discuss the patterns in your number sentences.

Application Problem (6 minutes)

Anil finds the area of a 5-inch by 17-inch rectangle by breaking it
into 2 smaller rectangles. Show one way that he could have NOTES ON
solved the problem. What is the area of the rectangle? MULTIPLE MEANS

OF ENGAGEMENT:
{» [oin- ; }hhij The aree o Hoe Students who solve the Application

Problem quickly may enjoy comparing
their solution strategy with others.
They may discuss or journal about their
reasoning.

r.cc,-L—h»\JI? is ggsg- in.

x| 7= (S1e)x (5xT)
5xin= 50+35=%5

Note: This problem reinforces the strategy of breaking apart a larger shape into 2 smaller shapes to find the
total area.

Concept Development (32 minutes)

Materials: (S) Personal white board, large grid (Template)

Problem 1: Add using the break apart strategy to find the area of a
composite shape.

Distribute one large grid to each student. Draw or project the
shaded shape shown to the right.

Large Grid with Shaded Shape

T: Draw and shade the shape on your grid.
S: (Draw and shade.)
T: How do you find the area of a rectangle?
S: Multiply the side lengths!
EUREKA Lesson 13: Find areas by decomposing into rectangles or completing composite 161
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S:
Draw or project the shape shown to the right.
T:

A

A

Talk to your partner: Can we find the area of the shaded figure by multiplying side lengths? How do
you know?

No, because it isn’t a rectangle. = We can count the unit squares inside.

In the Application Problem, we used the break apart and distribute strategy to find the area of a
larger rectangle by breaking it into smaller rectangles. Turn and talk to your partner: How might we
use a strategy like that to find the area of the shaded figure?

We can break it into a square and a rectangle. = We can break it into three squares.
Draw a dotted line to show how to break the shaded figure apart into a square and rectangle.
(Draw.)

(Model as shown on the right.) What equation tells
you the area of the square on the top?

2x2=4,

What equation tells you the area of the rectangle on
the bottom?

2x4=8,

How do we use those measurements to find the area
of the shaded figure?

Add them together!

What is the sum of 8 and 4?

12.

What is the area of the shaded figure?
12 square units!

We can also find the area of the shaded figure by
thinking about a 4 x 4 square with missing units. Turn
and talk to your partner: How can we find the shaded
area using the unshaded square?

The area of the square is 16 square units. = Since the
entire square isn’t shaded, we need to subtract the
4 square units that are unshaded. 2 16 —4 =12.

There are different strategies of finding the area of a figure. It just depends on how you choose to
look at it.

Continue with the following suggested examples:

162
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Problem 2: Subtract to find the area of a composite shape. 6 cm

Draw or project the shape shown to the right.
T:

o 49

A

This figure shows a small rectangle cut out of a larger, shaded

rectangle. How can we find the area of the shaded figure? 6
cm
We can break apart the shaded part. = Or we can 4 cm

subtract the unshaded area from the shaded square.

(Shade in the white shape.) We now have a large, shaded square. 2cm

Write a number sentence to find the area of the large square.
(Write 6 x 6 = 36.)
What is the area of the square?

36 square centimeters.

(Erase the shading inside the white rectangle.) Beneath the number sentence you just wrote, write
a number sentence to find the area for the shape we “cut out.”

(Write2 x4 =8.)
What is the area of the white shape?
8 square centimeters.

The area of the square is 36 square centimeters. We cut out, or took away, 8 square centimeters of
shading. Turn and talk to your partner: How can we find the area of the shaded region?

Subtract 8 square centimeters from 36 square centimeters!
Write a number sentence to find the area of the shaded region.
(Write 36 —8 = 28.)

Continue with the following example:

6in

3in

4in 2in

Problem 3: Subtract to find the area of a composite shape with unknown side lengths.

Draw or project the shape shown to the right.

T:

11 ft

This figure also shows a small rectangle cut out of
a larger, shaded rectangle, but what is unknown? 4 ft

The side lengths of the smaller rectangle.

9 ft
Do we have enough information to find the side

lengths of the smaller rectangle? ft

No, | don’t think so. = We know the side lengths
of the larger rectangle. - Maybe we can
subtract to the find the unknown side lengths. ft 5ft

Eu REKA Lesson 13: Find areas by decomposing into rectangles or completing composite 163
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A I A O

Opposite sides of a rectangle are equal. Since we know
the length of the rectangle is 9 feet, what is the
opposite side length?

9 feet.

You can then find the unknown lengths by subtracting
the known, 4 feet, from the total, 9 feet.

The unknown length is 5 feet!

Use the same strategy to find the unknown width.
(Write 11-5=6.)

What is the unknown width?

6 feet!

Can we now find the area of the shaded figure?

Yes!

With your partner, find the area of the shaded figure.

Problem Set (10 minutes)

Lesson 13 m

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Extend Problem 3 to students working
above grade level. Challenge students
to think about a real-life scenario in
which this model might be used and to
write a matching word problem.
Always offer challenges and extensions
to learners as alternatives. Here, a
student might be given the option of
solving one other problem in addition
to this extension. Another option
would be to direct students to solve
the problem that later appears in the
Student Debrief.

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

Student Debrief (10 minutes)

Lesson Objective: Find areas by decomposing into
rectangles or completing composite figures to form
rectangles.

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

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for

wome 11,

1. Each of the following figures is made up of 2 rectangles. Find the total area of each figure.

| Faurk1 |

: L]

| | El |3 uns

| Figu 13 unds| r

T (3wt |
=2 s M

uwits | | Az

Date

[ \
[q[uhds

'(:'\A;MH% I \
e
=18 51 units l““*-}’

\
| | ‘ F-gul;:Z
| E] gtvt;'l‘-”

BaL dnts |
' t
wis | D" 3 ‘u e
5 S‘% Uhits
5 1,«.1-!5
e |
[

[T ks
[u

|
|

| " @ 1
misconceptions or misunderstandings that can be o LR -

addressed in the Debrief. Guide studentsina - ‘ ' =]
conversation to debrief the Problem Set and process the
lesson.

P

‘ HE 2 uars
wnts

Any combination of the questions below may be used to pigwre: eenotcomrenort: 1B o e 19 cqume
lead the discussion. e s: Arenore s meserre 9

=  How did you break apart the rectangles in Figure
4? Did anyone break apart the rectangles in a
different way? (A rectangle of 10 by 2.)

Lesson 13: Find areas by decomposing into rectangles or completing composite
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=  |nProblem 2, a 4-cm by 3-cm rectangle was cut
out of a bigger rectangle. What other
measurements could have been cut out to keep
the same area for the shaded region?

=  How did you find the unknown measurements in
Problem 3?

=  How were today’s strategies examples of using
what we know to solve new types of problems?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

Lesson 13 m

2. The figure shows a small rectangle cut out of a bigger rectangle. Find the area of the shaded figure.

9cm

8{7 vectanale : (0% 9= 90
Swall rccw:UL--‘ Yy3= 12

10em Area of the shaded figare:_40 [ =_TI€

Area of the shaded figure: 'T0 _ square centimeters

3. The figure shows a small reetangle cut out of a big rectangle

a. Label the missing measurements,

acm

b. Area of the big rectangle:

P4
" A e Lam=bBsqem

c. Area of the small rectangle:

3
- W s B Abaa

d. Find the area of the shaded figure.

b3 8¢ m~ R0 spCM* 43 59 (m
Yhe area of e shaded -F»*June
ic 43 s7 cm.
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Name Date

1. Each of the following figures is made up of 2 rectangles. Find the total area of each figure.

Rigure 1
Figure 2
A C
B D
E Rigure 4
Rigure 3
F
G
H
Figure 1: Areaof A+ AreaofB: _ 18 sq units + sq units = sqg units
Figure 2: Area of C + Area of D: sqg units + sq units = sq units
Figure 3: Area of E + Area of F: sq units + sqg units = sq units
Figure 4: Area of G + Area of H: sqg units + sq units = sq units
166 Lesson 13: Find areas by decomposing into rectangles or completing composite Eu REKA
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2. The figure shows a small rectangle cut out of a bigger rectangle. Find the area of the shaded figure.

9cm

Area of the shaded figure: - =

10 cm
Area of the shaded figure: square centimeters

3cm

4cm

3. The figure shows a small rectangle cut out of a big rectangle.

a. Label the unknown measurements.

4cm cm
b
]
! b. Area of the big rectangle:
cm
| cm x cm= sgqcm
1
7 cm '
c. Area of the small rectangle:
3cm
cm x cm = sqcm
9cm
d. Find the area of the shaded figure.
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Name Date

The following figure is made up of 2 rectangles. Find the total area of the figure.

Area of A + Area of B: sq units + sq units = sq units
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Name Date

1. Each of the following figures is made up of 2 rectangles. Find the total area of each figure.

Figure(l
Figure 2 C
A
B D
Figure 3
I Figure 4
| |
E | F | H
I G 1
| |
Figure 1: Area of A + Area of B: sq units + sqg units = sq units
Figure 2: Area of C + Area of D: sq units + sq units = sq units
Figure 3: Area of E + Area of F: sq units + sq units = sq units
Figure 4: Area of G + Area of H: sq units + sq units = sq units
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2. The figure shows a small rectangle cut out of a big rectangle. Find the area of the shaded figure.

7cm

8cm

3cm Area of the shaded figure: - =

Area of the shaded figure: square centimeters
3cm

3. The figure shows a small rectangle cut out of a big rectangle.

cm 6cm a. Label the unknown measurements.
cm b. Area of the big rectangle:
cm X cm = sg cm
8cm
c. Area of the small rectangle:
cm x cm = sgcm
4cm
d. Find the area of the shaded figure.
9cm
170 Lesson 13: Find areas by decomposing into rectangles or completing composite Eu REKA

figures to form rectangles. MATH..

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS Lesson 13 Template

large grid

EUREKA Lesson 13: Find areas by decomposing into rectangles or completing composite 171

— figures to form rectangles.
MATH

©2018 Great Minds ®. eureka-math.org



A STORY OF UNITS Lesson 14 m

Lesson 14

Objective: Find areas by decomposing into rectangles or completing
composite figures to form rectangles.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)

@ Application Problem (5 minutes) A
Concept Development (30 minutes)

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

Fluency Practice (15 minutes)

= Group Counting (3 minutes)
= Multiply by 8 (7 minutes)
= Find the Area (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Direct students to count forward and backward, occasionally changing the direction of the count.
=  Foursto 40
= Sixes to 60

= Sevensto 70
= Ninesto 90

Multiply by 8 (7 minutes)
Materials: (S) Multiply by 8 (6—10) Pattern Sheet

Note: This activity builds fluency with multiplication facts using units of 8. It works toward students knowing
from memory all products of two one-digit numbers. See Lesson 2 for the directions for administration of a
Multiply-By Pattern Sheet.

T: (Write6x8=__.) Let’s skip-count up by eights to solve. (Count with fingers to 6 as students
count.)

S: 8,16, 24, 32, 40, 48.
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S:

Lesson 14 m

Let’s skip-count down to find the answer, too. Start at 80. (Count down with fingers as students

count.)
80, 72, 64, 56, 48.

Let’s skip-count up again to find the answer, but this time, start at 40. (Count up with fingers as

students count.)
40, 48.

Continue with the following possible sequence: 8 x8,7 x 8, and 9 x 8.

T. (Distribute Multiply by 8 (6—10) Pattern Sheet.) Let’s practice multiplying by 8. Be sure to work left
to right across the page.
Find the Area (5 minutes) Figures for Find the Area
Materials: (S) Personal white board
Note: This fluency activity reviews the relationship between side lengths and
area and supports the perception of the composite shapes by moving from part
to whole using a grid.
T: (Project the first figure on the right.) On your personal white board,
write a number sentence to show the area of the shaded rectangle.
S: (Write5x2=100r2x5=10.)
T: Write a number sentence to show the area of the unshaded rectangle.
S: (Write3x2=60r2x3=6.)
T: (Write __squnits+ __ squnits=_ sq units.) Using the areas of the
shaded and unshaded rectangle, write an addition sentence to show the
area of the entire figure.
S:  (Write 10 sqg units + 6 sq units = 16 sq units or
6 sg units + 10 sq units = 16 sq units.)
Continue with the other figures.
Eu REKA Lesson 14: Find areas by decomposing into rectangles or completing composite 173
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Application Problem (5 minutes)

Break apart the shaded figure into 2 rectangles. Then, add to find the area of the shaded figure

below.

Subtract the area of the unshaded rectangle from the area of the large rectangle to check your

answer in Part (a).

\Ooﬂ,\ (a) and (k)

M\{ answer for park (2)
So+ ah avea o\f !

e Stivtf“’f units 'FW

b Az 3L Un”
' . Yys=20
of large rectang le: ‘ -
4 iﬁ of s\«ﬁied -PrJure A0sq units - 1 5q uwis 5%-“
U
; is Ccorect Lagcatme

Note: This problem reviews the Lesson 13 concept of finding the area of composite shapes. Students may
choose to break apart their rectangles in different ways for Part (a).

Concept Development (30 minutes)

Materials: (S) Personal white board, Problem Set

Problem 1: Choose an appropriate method for finding the area
of a composite shape.

Distribute one Problem Set to each student. Project the shape
on the right.

T:

174

What two strategies did we learn yesterday to find the
area of a non-rectangular shape?

We can break the shape apart into smaller rectangles,
and then add the areas of the smaller rectangles
together. = Or, we can find the area of the larger
rectangle and subtract the area of the unknown part.

Look at the figure in Problem 1(a).
What is the unknown width?
5 centimeters! = 2 centimeters plus 3 centimeters is

2cm

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Students working below grade level
may benefit from sentence frames to
write equations to find the area in
Problem 1. Provide the following
written support, if necessary:

5 centimeters. cm x cm = sqcm

Label that on your figure. Then, write the equation CIES G = sdicm

used to find the area of each of the smaller rectangles. ___sgem+__ sqcm=___ sqcm

(Record on Problem Set ) The area is square centimeters.
Lesson 14: Find areas by decomposing into rectangles or completing composite Eu REKA
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S 49 A

T:
S:

What is the area of the top rectangle?

10 square centimeters!

What is the area of the bottom rectangle?
9 square centimeters!

On your Problem Set, write the equation used to find
the area of the whole figure. Be sure to answer in a
complete sentence!

What is the total area of the figure?
19 square centimeters!

Continue with Problem 1(b) from the Problem Set.

Problem 2: Solve a word problem involving the area of
non-rectangular shapes.

Lesson 14 m

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Adjust the numbers in Problem 2 of the
Concept Development to challenge
students working above grade level.
Or, offer an alternative challenge, such
as scripting and recording the steps to
find the area of a non-rectangular
shape that they can refer to when
needed.

Write or project the following problem: Fanny has a piece of fabric 8 feet long and 5 feet wide. She cuts out
a rectangular piece that measures 3 feet by 2 feet. How many square feet of fabric does Fanny have left?

T: Draw and label Fanny’s fabric.
T: How big is the piece that Fanny cuts out?
S: 3ftby2ft
T:  Work with your partner to draw the piece of fabric that Fanny cuts out.
Label the measurements of the piece being cut out. 5 ft
(Note: The 3-ft by 2-ft piece can be taken out of any part of the original
rectangle, including at an angle.)
S:  (Draw as shown to the right.)
What's the best way for us to find the area of the remaining fabric? 3 ft
S:  Find the area of the original piece, then subtract the area of what was
cut out.
Write an equation to find the area of the original piece of fabric.
S: (Write 8 x5=40.)
Beneath what you just wrote, write an equation to find
the area of the piece of fabric Fanny cuts out. 5 ft
T: What is the area of the piece that is cut out? |
S: 6 square feet! i3ft
T:  What expression tells us the area of the remaining fabric? .
S: 40-6. gft| 2ft
T: 40-6equals...?
S: 34,
T:  How much fabric does Fanny have left?
S: 34 square feet!
Eu REKA Lesson 14: Find areas by decomposing into rectangles or completing composite 175
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Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Find areas by decomposing into
rectangles or completing composite figures to form
rectangles.

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

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

Any combination of the questions below may be used to
lead the discussion.

=  Lead a discussion about the strategy choice for
Problems 1(a) and 1(b). Could the strategies have
been reversed for these two problems?

= What steps did you need to follow to solve
Problem 2? How were you able to find the area
of the smaller rectangle?

= |nvite students to share their drawings for
Problem 3. In what ways are they similar?
In what ways are they different?

=  Why did Tila and Evan wind up with the same
amount of paper in Problem 4? If they both cut
their rectangles from the corners of their papers,
would they both be able to cut out a 4-cm by 8-
cm rectangle with their remaining paper?
(Guide students to reason that, although they
both have 42 sq cm left and the 4 x 8 rectangle
only measures 32 sq cm, only Evan can cut out
such a rectangle from his remaining paper.)

Name I’\'}‘l N

1. Find the area of each uHShe following figures. Al figures are made up of rectanges.
[4'44Y

Date.

Aem « Scm:= (D5 cm
Fem ¥ Zemz q B¢ U
05 ¥ A 5g cm= (3¢ cin

M Fhe area is 118 M.

Ym £ 3m= & sg m
Am % Lm= & sgm

|& g ma - 2 S lOSg M
The area is 10 sg m.

2. The figure below shows a small rectangle in
figure

abig rectangle. Find the area of the shaded part of the

Sm X bm= B0 sgm

| 2 sqm - S mE A e m

Am L 3me ‘baim

The crea i A4 8¢ .-

3. Apaper rectangle has a length of 6 inches and a width of 8 inches. A square with a side length of 3 inches
was cut out of it. What is the area of the remaining pager?

4. Tila and Evan both have paper rectangles measuring 6 cm by 9 cm. Tila cuts a 3 cm by 4 cm rectangle out
of hers, and Evan cuts a 2 cm by 6 em rectangle out of his. Tila says she has more paper left over. Evan
says they have the same amount. Who is correct? Show your work below.

Tiln

bom ¥ lems= 54 5¢ tm
2oy Y ome \R LM

Y oq th- 1% 5q tm Yrsgim  BY sgom - [Legam= 4T sp enm
Evan 15 Correct, tney botn hawe 42 s cm of

Pper lef+.

bin X (3Ea & L{% Sl!f!\

3in 1 3in= 4 sg in

43 g in - A3 in 39 sqin
The avea of the metivxfng
Wper is 39 sg in. N

£ van

b loem

}m«l'--—_"
bem LT am= BY 5 im
A lm x bom= [*sg tm
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A STORY OF UNITS Lesson 14 m

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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Multiply.

8 x 1 = 8 x 2 = 8 x 3 = 8 x 4 =
8 x 5 = 8 x 6 = 8 x 7 = 8 x 8 =
8 x 9 = 8 x 10 = 8 x 5 = 8 x 6 =
8 x 5 = 8 x 7 = 8 x 5 = 8 x 8 =
8 x 5 = 8 x 9 = 8 x 5 = 8 x 10 =
8 x 6 = 8 x 5 = 8 x 6 = 8 x 7 =
8 x 6 = 8 x 8 = 8 x 6 = 8 x 9 =
8 x 6 = 8 x 7 = 8 x 6 = 8 x 7 =
8 x 8 = 8 x 7 = 8 x 9 = 8 x 7 =
8 x 8 = 8 x 6 = 8 x 8 = 8 x 7 =
8 x 8 = 8 x 9 = 8 x 9 = 8 x 6 =
8 x 9 = 8 x 7 = 8 x 9 = 8 x 8 =
B8 x 9 = 8 x 8 = 8 x 6 = 8 x 9 =
8 x 7 = 8 x 9 = 8 x 6 = 8 x 8 =
8 x 9 = 8 x 7 = 8 x 6 = 8 x 8 =

multiply by 8 (6—10)
178 Lesson 14: Find areas by decomposing into rectangles or completing composite EUREKA
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Name Date

1. Find the area of each of the following figures. All figures are made up of rectangles.

'y

a.

2cm

3cm

2 cm 3cm

1m

-Ilm
- A/

2m 1m

—Y

2. The figure below shows a small rectangle in a big rectangle. Find the area of the shaded part of the

figure.

b

Im
2m 1m
5m |e— —>

A
2m

y

6m
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3. A paper rectangle has a length of 6 inches and a width of 8 inches. A square with a side length of 3 inches
was cut out of it. What is the area of the remaining paper?

4. Tila and Evan both have paper rectangles measuring 6 cm by 9 cm. Tila cuts a 3 cm by 4 cm rectangle out
of hers, and Evan cuts a 2 cm by 6 cm rectangle out of his. Tila says she has more paper left over. Evan
says they have the same amount. Who is correct? Show your work below.
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Name Date

Mary draws an 8 cm by 6 cm rectangle on her grid paper. She shades a square with a side length of 4 cm
inside her rectangle. What area of the rectangle is left unshaded?
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Name Date

1. Find the area of each of the following figures. All figures are made up of rectangles.

a.
6 feet 3 feet
le e |
| | |
y
8 feet
A
y
3 feet
b. | 8inches |
[ gl
b
5 inches
y
4
3inches
y
< N
| | I
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2. The figure below shows a small rectangle cut out of a big rectangle.

7 feet

10 feet

Lesson 14 Homework m

$2 feet

a. Label the side lengths of the unshaded region.

b. Find the area of the shaded region.

Eu REKA Lesson 14:

MATH
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Lesson 15

Objective: Apply knowledge of area to determine areas of rooms in a given
floor plan.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)
Concept Development (35 minutes)
[l Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting (3 minutes)
= Multiply by 9 (7 minutes)
= Find the Area (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Instruct students to count forward and backward, occasionally changing the direction of the count.
=  Threesto 30
=  Sixesto 60
= Sevensto 70
=  Eightsto 80

Multiply by 9 (7 minutes)
Materials: (S) Multiply by 9 (1-5) Pattern Sheet

Note: This activity builds fluency with multiplication facts using units of 9. It works toward students knowing
all products of two one-digit numbers from memory. See Lesson 2 for the directions for administration of a
Multiply-By Pattern Sheet.

T: (Write5x9= .) Let’s skip-count by nines to find the answer. (Count with fingersto 5 as
students count.)

S: 9,18, 27,36, 45. (Record on the board as students count.)

184 Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor Eu REKA
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T: (Circle 45 and write 5 x 9 = 45 above it. Write 3 x9 = .) Let’s skip-count up by nines again.
(Count with fingers to 3 as students count.)
S: 9,18, 27.

Let’s see how we can skip-count down to find the answer, too. Start at 45 with 5 fingers,
1 for each 9. (Count down with your fingers as students say numbers.)

S: 45 (5 fingers), 36 (4 fingers), 27 (3 fingers).
Repeat the process for 4 x 9.

T: (Distribute Multiply by 9 (1-5) Pattern Sheet.) Let’s practice multiplying by 9. Be sure to work left to
right across the page.

Find the Area (5 minutes)
Materials: (S) Personal white board

Note: This fluency activity reviews the relationship between side lengths and area; additionally, it supports
the perception of the composite shape by moving from part to whole using a grid.

T: (Project the figure on the right.) On your personal white board,
write a number sentence to show the area of the shaded
rectangle.

S: (Writedx2=80r2x4=8)
Write a number sentence to show the area of the unshaded

rectangle.
S: (Write3x2=60r2x3=6.)
(Write __sq units + __sq units =_sq units.) Using the areas of the shaded and unshaded

rectangles, write an addition sentence to show the area of the entire figure.
S:  (Write 8 sq units + 6 sq units = 14 sq units or 6 sq units + 8 sq units = 14 sq units.)

Continue with the figures below:

Eu REKA Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor 185

MATH'

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS

Concept Development (35 minutes)

Materials: (T) Chart paper labeled Strategies We Can Use to Find

U e

©L

186

Area (S) Problem Set, ruler

For the next two days, you are going to be architects.
Today you are going to use a floor plan that your
clients designed to find the area in square centimeters
of each room in the house. Look at the floor plan.
What will you need to do before you can find the
areas?

We need to find the side lengths of each room.

- We need to know the lengths and widths of the
rooms.

Use your ruler to measure the side lengths of
Bedroom 1 in centimeters. What is the length?

5 centimeters.

What is the width?

12 centimeters.

Write an expression to show how to find the area of
Bedroom 1.

(Write 5 x 12.)

(Write Multiply Side Lengths on a chart labeled
Strategies We Can Use to Find Area.) What strategy
can you use to find the area since this fact is so large?

The break apart and distribute strategy!

(Add the strategy to the chart.) What about the rooms
that aren’t rectangles, how will you find their areas?

We can find the areas of smaller rectangles and add
them together to get the area of a room that isn’t
rectangular. = Yes, that’s the break apart and add
strategy we just learned. = Or, we might be able to
find the area of a large rectangle and then subtract the
area of a smaller rectangle.

Lesson 15 m

A NOTE
TO THE TEACHER:

This lesson is designed to be completed
in two days. For early finishers, please
refer to the optional activities
suggested in Lesson 16.

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Some students may benefit from a
review of how to use a ruler to
measure. Have them try the following:

Place the zero end of the ruler
against the line to be measured.

Make sure the zero tick mark is
lined up against the beginning of
the side length.

Read the last number on the ruler
that is by the end of the side length.

To make measuring easier, try the tips
below:

Darken the lines to be measured.

Outline the lines with glue to make
a tactile model.

Provide large print rulers.

Give the option of using centimeter
blocks to measure.

(Add the strategies to the chart.) Look at the floor plan and use what we’ve learned about area to
help you answer Problem 1. (Allow students time to answer Problem 1.) Work with a partner to
find the areas of the rooms and the hallway in the floor plan. Record the areas and the strategy you

use to find each area in the chart in Problem 2.

Lesson 15:
plan.
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Problem Set (20 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 20 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students should solve these problems using
the RDW approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Apply knowledge of area to determine areas
of rooms in a given floor plan.

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

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

Lesson 15 m

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

To ease the task of constructing a
response for Problems 3-5 of the
Problem Set, allow English language
learners and others to discuss their
reasoning before writing. Discussions
can be in first languages, if beneficial.
Also provide English language learners
with sentence frames, such as those

given below.

= The has the biggest area.
My prediction was right/wrong
because

=  There are/are not enough tiles
because

Debrief. Guide students in a conversation to debrief the
Problem Set and process the lesson.

lead the discussion.

=  Explain to a partner your choice for the prediction
you made in Problem 1. What have you learned
about area that helped you make your
prediction?

®  What strategy did you use to find the area of the
living room? Is there more than one way to break
apart the living room into smaller rectangles?
Explain two different ways to a partner.

Mame Gu’hm Date
Any combination of the questions below may be used to 3. Mike prediction: Which room oo ke & has the igestarea?

2. Recerd the areas and show the strategy you used tc find each area.

e | 42 qem | X742
| Haliway Q“‘ sqem
Eathroom ‘ 25 sq cm 5 vy 5= a5

Dining Room 28 sqem Yxns= 28

T Hhine the liw’vﬁ room Aas +he bt'jjew area.

Room | ey [ Strategy
| 5¢l2zs 5 x(10+3)
Bedroom 1 G0 sqem = (66X IL}) + (5x 2
| = 50 410 = 6O
|

tedroomz | _ 9l sqem | BT 50
|

By §= 24

(610)+ (4x®
ving Roem | jB7 sgem T GO L] 9—8
. : 98
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read
aloud to the students.

3. Which roem has the biggest area? Was your prediction right? Why or why not?
The living roowm Was the ‘ongﬂfs;- area. \es, my
predichon” was right because “When you add tHe
oaveas of the Small Vedav\gln in Hhe l\'VFV\j room,

they add wp 4o more than any oHher Vooua.

&

. Find the side lengths of the house without using your ruler to measure them, and expiain the process you
used.

Side lengths: Lcewmetersmail r’ centimeters

T added +he side lengths of +he rooms +o

find he side lehg%s of e house like +his:
12 e + 5 tm = I Cm
SCLM%(ocmi—HCM*-L{CM:fQCW\

5. What is the area of the whole floor plan? How da you know?

Area -isquarc centimeters
T found the arew of the house k’j qd’d.mg
Yhe aveas of the Vroows.
56 ¢+ 3% + 25 + 2% + %% = 333
4 ¥ bo, + b :z

5q st s¢  8q 29
oq L ¢n v ot G

The rooms in the floor plan below are rectangles or made up of rectangles.

T cm - 5m |

oM Bedroom 1 Bathroom 5cm

Kitchen
lpem Hallway |3¢M Bedroom 2

T em

Y g Dining Room L 3em | T tm

1 em

b e

Living Room
Him

10 _tma
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Multiply.
9 x 1 = 9 x 2 = 9 x 3 = 9 x 4 =
9 x 5 = 9 x 1 = 9 x 2 = 9 x 1 =
9 x 3 = 9 x 1 = 9 x 4 = 9 x 1 =
9 x 5 = 9 x 1 = 9 x 2 = 9 x 3 =
9 x 2 = 9 x 4 = 9 x 2 = 9 x 5 =
9 x 2 = 9 x 1 = 9 x 2 = 9 x 3 =
9 x 1 = 9 x 3 = 9 x 2 = 9 x 3 =
9 x 4 = 9 x 3 = 9 x 5 = 9 x 3 =
9 x 4 = 9 x 1 = 9 x 4 = 9 x 2 =
9 x 4 = 9 x 3 = 9 x 4 = 9 x 5 =
9 x 4 = 9 x 5 = 9 x 1 = 9 x 5 =
9 x 2 = 9 x 5 = 9 x 3 = 9 x 5 =
9 x 4 = 9 x 2 = 9 x 4 = 9 x 3 =
9 x 5 = 9 x 3 = 9 x 2 = 9 x 4 =
9 x 3 = 9 x 5 = 9 x 2 = 9 x 4 =

multiply by 9 (1-5)
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Name Date

1. Make a prediction: Which room looks like it has the biggest area?

2. Record the areas and show the strategy you used to find each area.

Room Area Strategy
Bedroom 1 sgcm
Bedroom 2 sgcm
Kitchen sgcm
Hallway sgcm
Bathroom sqg cm
Dining Room sqcm
Living Room sgcm
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A STORY OF UNITS Lesson 15 Problem Set m

3. Which room has the biggest area? Was your prediction right? Why or why not?

4. Find the side lengths of the house without using your ruler to measure them, and explain the process you
used.

Side lengths: centimeters and centimeters

5. What is the area of the whole floor plan? How do you know?

Area = square centimeters
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Lesson 15 Problem Set m

The rooms in the floor plan below are rectangles or made up of rectangles.

Bedroom 1 Bathroom
Kitchen
Hallway Bedroom 2
Dining Room
Living Room
192 Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor Eu REKA
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Name Date

Jack uses grid paper to create a floor plan of his room. Label the unknown measurements, and find the area
of the items listed below.

Desk
Table
Bed
Dresser
Name Equations Total Area
a. Jack’s Room square units
b. Bed square units
c. Table square units
d. Dresser square units
e. Desk square units
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Name Date

Use a ruler to measure the side lengths of each numbered room in centimeters. Then, find the area. Use the
measurements below to match, and label the rooms with the correct areas.

Kitchen: 45 square centimeters Living Room: 63 square centimeters
Porch: 34 square centimeters Bedroom: 56 square centimeters
Bathroom: 24 square centimeters Hallway: 12 square centimeters
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A STORY OF UNITS Lesson 16 m

Lesson 16

Objective: Apply knowledge of area to determine areas of rooms in a given
floor plan.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)
Concept Development (35 minutes)
Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting (3 minutes)
= Multiply by 9 (7 minutes)
= Find the Area (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Instruct students to count forward and backward, occasionally changing the direction of the count.
= Sixesto 60

= Sevensto 70
=  Eightsto 80

Multiply by 9 (7 minutes)
Materials: (S) Multiply by 9 (6—10) Pattern Sheet

Note: This activity builds fluency with multiplication facts using units of 9. It works toward students knowing
all products of two one-digit numbers from memory. See Lesson 2 for the directions for administration of a
Multiply-By Pattern Sheet.
T: (Write6x9=___ ) Let’s skip-count up by nine to solve. (Count with fingers to 6 as students count.)
S: 9,18, 27,36,45, 54.
T: Let’s skip-count down to find the answer, too. Start at 90. (Count down with fingers as students
count.)

S: 90, 81,72,63, 54.
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T: Let’s skip-count up again to find the answer, but this time start at 45. (Count up with fingers as
students count.)

S: 45,54,
Continue with the following possible sequence: 8 x9,7 x9, and 9 x 9.

T: (Distribute Multiply by 9 (6—10) Pattern Sheet.) Let’s practice multiplying by 9. Be sure to work left
to right across the page.

7in
Find the Area (5 minutes) 4in
Materials: (S) Personal white board >in 2in
Note: This fluency activity reviews Lesson 14.
T: (Project the first figure on the right.) Find the areas of 6in
the large rectangle and the unshaded rectangle. Then,
subtract to find the area of the shaded figure. (Write 6in 2in
Area = square inches.) 3in
S: (Work and write Area = 27 square inches.)
Continue with other figures. )
9in
Concept Development (35 minutes) gin A
Materials: (S) Lesson 15 Problem Set, ruler 4in

T: Today you will continue to find the area of each room in
the house in square centimeters.

If students finish early, feel free to use one or both of the following options.

Option 1: Create a floor plan with different side lengths for given areas.

Materials: (S) Centimeter grid (Lesson 3 Template 1), construction paper, glue

Students work with a partner to create a floor plan with the areas of
the rooms that they found. The task is for students to find new side
lengths for each room. Students should use their answers from the
Problem Set to ensure that they find different side lengths with the
same area. After they find new side lengths, they mark each room
on centimeter grid paper and then cut out the rooms. They use
these centimeter grids to fit the rooms together to make their floor
plan. They glue their final arrangement of rooms onto a piece of
construction paper. Allow students a few minutes to do a gallery
walk of the completed floor plans.
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A STORY OF UNITS

Option 2: Review strategies to find new side lengths of
given areas.

Materials: (S) Lesson 16 Problem Set

T: VYesterday you found the areas of the roomsin a
floor plan that your clients designed. They like
the area of each room, but they want to change
the way the rooms look. Your job today is to
create rooms with the same areas, but with
different side lengths. Are you up for the
challenge, architects?

S: Yes!
Look at the Problem Set. What is the area of the
hallway?

S: 24 square centimeters.

What are possible side lengths you can have for
the hallway and still have the same area?

S: 3and8. —>1land24. > 2and12. 2 6and 4.

Talk to a partner: Which of these choices was
used in the floor plan?

S:  8and 3. & The numbers are just switched.

So, when you redesign the floor plan today, be
sure you don’t use that combination!

Student Debrief (10 minutes)

Lesson Objective: Apply knowledge of area to determine
areas of rooms in a given floor plan.

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

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

Any combination of the questions below may be used to
lead the discussion.

Bedroom 1.

60 50 cm

Bedroom 2

565 cm

Kitchen:

42 sgom

that these side lengths equal
eas of the small rectangles

New Side Lengths

bem o 10Cms 6O sg com

New Side 1%3%: G and (Depm

g x"=5e
(4x2) 27+ 56
Y (2xm=5e
Y x 14= 56
New side lem\rj%.;: Yem and 1 em

Px1=Y42
(3xa)an= Y2
3x (2¢M =YL
2y 14 =42
New side lenj%\s: Zem and 4 cm

Hallway:

‘ 24 5q.cm

Dining Room.

28 s cm

Living Room:

8850 cm

New Side Lengths

Lem X 12 em= A 57 cmm

|
‘New side \enSH«ss Aem and (2 cm

‘ 0+ 15:=25 L swaller wn‘anjlfs

¥ 3x5: 15
2x5=10

New side 1erﬂw\s: Lem and Tem and Sem ‘?"4’55"41
; |

i

\

[12+ib = % 2 swaller vectangles
L Y=l
2x4=12

New side lengths: 3cmand Hen and Yewr and Y cmn
| 4o + Y8- 28 2 swaller wd—astjles
[V Sexs:ys

|4¥ 0240

|

iNew side lerg%= Hew and e and Gew and Som

= Explain to a partner how you found the side lengths of the whole house without using your ruler to

measure.
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A STORY OF UNITS Lesson 16 m

= Canyou multiply the side lengths of the house to find the area of the house? Why or why not? How
did you find the area of the whole house?

= Do we usually measure rooms in centimeters? What unit might each centimeter in this picture
represent on a real house? (Yards, feet, or meters.)

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read aloud to the students.
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A STORY OF UNITS Lesson 16 Pattern Sheet m

Multiply

9 x 1 = 9 x 2 = 9 x 3 = 9 x 4 =
9 x 5 = 9 x 6 = 9 x 7 = 9 x 8 =
9 x 9 = 9 x 10 = 9 x 5 = 9 x 6 =
9 x 5 = 9 x 7 = 9 x 5 = 9 x 8 =
9 x 5 = 9 x 9 = 9 x 5 = 9 x 10 =
9 x 6 = 9 x 5 = 9 x 6 = 9 x 7 =
9 x 6 = 9 x 8 = 9 x 6 = 9 x 9 =
9 x 6 = 9 x 7 = 9 x 6 = 9 x 7 =
9 x 8 = 9 x 7 = 9 x 9 = 9 x 7 =
S x 8 = 9 x 6 = 9 x 8§ = 9 x 7 =
9 x 8 = 9 x 9 = 9 x 9 = 9 x 6 =
9 x 9 = 9 x 7 = 9 x 9 = 9 x 8 =
9 x 9 = 9 x 8 = 9 x 6 = 9 x 9 =
9 x 7 = 9 x 9 = 9 x 6 = 9 x 8 =
9 x 9 = 9 x 7 = 9 x 6 = 9 x 8 =

multiply by 9 (6—10)
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A STORY OF UNITS

Date

Name

Record the new side lengths you have chosen for each of the rooms and show that these side lengths equal
the required area. For non-rectangular rooms, record the side lengths and areas of the small rectangles.

Then, show how the areas of the small rectangles equal the required area.

Room New Side Lengths

Bedroom 1:

60 sqcm

Bedroom 2:

56 sqcm

Kitchen:

42 sqcm
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Room New Side Lengths

Hallway:

24 sqcm

Bathroom:

25sgqcm

Dining Room:

28 sq cm

Living Room:

88sqcm
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Name Date

Find the area of the shaded figure. Then, draw and label a rectangle with the same area.

7 cm

4 cm

7cm

4 cm
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Name

Lesson 16 Homework m

Date

Jeremy plans and designs his own dream playground on grid paper. His new playground will cover a total
area of 100 square units. The chart shows how much space he gives for each piece of equipment, or area.
Use the information in the chart to draw and label a possible way Jeremy can plan his playground.

Basketball court

10 square units

Jungle gym

9 square units

Slide

6 square units

Soccer area

24 square units
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A STORY OF UNITS End-of-Module Assessment Task m

Name Date

1. Sarah says the rectangle on the left has the same area as the sum of the two on the right. Pam says they
do not have the same areas. Who is correct? Explain using numbers, pictures, and words.

2. Draw three different arrays that you could make with 36 square inch tiles. Label the side lengths on each
of your arrays. Write multiplication sentences for each array to prove that the area of each array is 36
square inches.

204 Module 4: Multiplication and Area EUREKA
MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS End-of-Module Assessment Task m

3. Mr. and Mrs. Jackson are buying a new house. They are deciding between the two floor plans below.

House B
House A
- 3m
3m 3m
6m
10 m 10 m o
I —
4
4m m
) 12 m ; ) 12 m '

Which floor plan has the greater area? Show how you found your answer on the drawings above. Show
your calculations below.
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4. Superior Elementary School uses the design below for their swimming pool. Shapes A, B, and C are
rectangles.
10 m

>

[
<

17 m

a. Label the side lengths of Rectangles A and B on the drawing.

b. Find the area of each rectangle.

c. Find the area of the entire pool. Explain how you found the area of the pool.
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End-of-Module Assessment Task Topics A-D

Standards Addressed

Geometric measurement: understand concepts of area and relate area to multiplication and to addition.

m  Recognize area as an attribute of plane figures and understand concepts of area
measurement.

o Asquare with side length 1 unit, called “a unit square,” is said to have “one square
unit” of area, and can be used to measure area.

o A plane figure which can be covered without gaps or overlaps by n unit squares is said
to have an area of n square units.

m  Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

m  Relate area to the operations of multiplication and addition.

o Find the area of a rectangle with whole-number side lengths by tiling it, and show that
the area is the same as would be found by multiplying the side lengths.

o Multiply side lengths to find areas of rectangles with whole-number side lengths in the
context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

o Use tiling to show in a concrete case that the area of a rectangle with whole-number
side lengths a and b + c is the sum of a x b and a x c. Use area models to represent the
distributive property in mathematical reasoning.

o Recognize area as additive. Find areas of rectilinear figures by decomposing them into
non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for students is to achieve Step 4 mastery. These steps
are meant to help teachers and students identify and celebrate what the students CAN do now and what they
need to work on next.
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End-of-Module Assessment Task m

A Progression Toward Mastery

Assessment | STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of | Evidence of some Evidence of some Evidence of solid
reasoning reasoning without | reasoning with a reasoning with a
without a correct a correct answer or | correct answer or correct answer.
answer. with a partially evidence of solid
correct answer ina | reasoning with an
multi-step incorrect answer.
question.
(1 Point) (2 Points) (3 Points) (4 Points)

1 Response Student identifies that Student identifies that Student identifies that
demonstrates little or | Sarah is correct, Sarah is correct. Response Sarah is correct.
no evidence of demonstrating evidence shows evidence of accurate | Explanation shows
reasoning without a of limited reasoning to reasoning to support the evidence of solid
correct answer. support the answer. answer using at least one reasoning using multiple

representation. representations.

2 Student attempts but | Student correctly draws | Student correctly draws and | Student correctly draws
is unable to draw any | and labels one array. labels two different arrays. and labels three different
correct arrays with Side lengths are labeled | Side lengths are labeled in arrays. Side lengths are
labels. Multiplication | without units. inches. Multiplication labeled in inches. Possible
sentences are not A multiplication sentences are shown for arrays are as follows:
shown. sentence is shown. those two arrays. = 1x36

= 2x18

= 3x12

= 4x9

" 6x6

Correct multiplication
sentences are shown for
each array drawn.

3 Response Student miscalculates Response demonstrates Student demonstrates
demonstrates little or | one area. Student may correct calculations and correct area calculations
no evidence of identify that House A area. Student identifies with answers:
reasoning without a has the greater area that House A has the = House A = 102 sq
correct answer. with limited reasoning. greater area. meters

= House B = 84 sq meters
Explanation identifies that
House A has the greater
area. Response provides
evidence of solid
reasoning.
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A STORY OF UNITS End-of-Module Assessment Task m

A Progression Toward Mastery [
! |

4 Attempts but is Student does the Student answers Parts (a) Student correctly:

unable to answer any | following: and (b) correctly but may a. Labels length and

part of the question a. Labels length and miscalculate the total area. width of rectangles A
correctly. width correctly but and B, including the
without units. following units:
b. Calculates at least = A=3mx7m
two areas correctly. = B=3mx10m
¢. May miscalculate the b. Calculates the area of

total area. each rectangle as
follows:

= A=21sqmeters
= B =30sq meters
= C=60sq meters

c. Calculates the total
area as 111 sq meters.
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Name GI V\ﬂ. o Date

1. Sarah says the rectangle on the left has the same area as the sum of the two on the right. Pam says they
do not have the same areas. Who is correct? Explain using numbers, pictures, and words.

i 5 '
‘_{> Avea = a0 Sz UAtS

Aven: 35 8¢ 37 Aveg: 15 sium'uls
UNAitS
i ‘ dd
Sapah S correct. The +wo on Hae V:j[/\-f oadd up
Yo 35 59 Unts, which i5 +he area of the one
on the lef+

2. Draw three different arrays that you could make with 36 square inch tiles. Label the side lengths on each
of your arrays. Write multiplication sentences for each array to prove that the area of each array is 36

square inches. q .
v (N
v in T T T
1 I Lf
bin " .
[ Hin ¢ 4 in = 3b 59 in
\ Ll

Lin % bin= Jbsqin

|2 in

=1
1

3 in

'
(O N
s

Zin ¥ [Lin =
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End-of-Module Assessment Task m

3. Mr. and Mrs. Jackson are buying a new house. They are deciding between the two floor plans below.

ouse House B
: 8 lg. W\. 3m
: 3x1@= 36 I3m' 313:9 I?,m

oml|3xe=(8 [3m

A

3m_

« 3m ‘OM 1om|[3x9= QAN

= = o = = &

Y x(ad =Yg

" | 4x3=4g l

12 m

12 m

Which floor plan has the greater area? Show how you found your answer on the drawings above. Show your

calculations below.

House A :

20, + I8+ 13
NS
Yo +1Y4

%
54 + 4%

"\
59 +50

= (02
Aren - 103 4 ™

EUREKA Module 4:
MATH

Howe 5

qQ+ 20+ 48
N4
b+ %0

\V4

20 t 48
\Vd

A4 + 50

= B4
hireg: BY 3¢ W
House A has Yhe qranter orea because

I+ 5 102 Square Meters ond House B
1S only 8y siuara wneters.
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4. Superior Elementary School uses the design below for their swimming pool. Shapes A, B, and C are
rectangles.

10 m

MTm !
3m] A B 5M

L0 v

17 m

a. Labelthe side lengths of Rectangles A and B on the drawing.

b. Find the area of each rectangle.

A 3m Xl m= Al 8¢ m
B: 3wy Om= 30 3¢ W
C: bwm % [Om= 0O 5¢ M

c. Find the area of the entire pool. Explain how you found the area of the pool.

2l 5¢ M+ B0 s m + qo%”“[’warmo{(—he
\/ pool s Il Square
W\eHVS 1 -ﬁJu nd ’HM:
Al sg wm t 40 5¢mw aren by addin
Ny aveas o\t atll ‘2 pais.
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A STORY OF UNITS Lesson 1 Answer Key m

Lesson 1

Problem Set

1. Lines drawn to show 6 triangles each inside Shapes A and B

2.  Lines drawn to show 3 rhombuses each inside Shapes A and B

3.  Lines drawn to show 2 trapezoids each inside Shapes A and B

4.  As pattern blocks get bigger, the number of blocks it takes to cover the same shape gets smaller.
5.  Lines drawn to show 6 squares inside rectangle

6. No, because you can’t have gaps or overlaps when measuring area

Exit Ticket

Yes, both rectangles have an area of 12 square units.

Homework
1. a. 12

b. 6

c. 4;becausel12+3=4
2. a. 12

b. 12; because 12 squares fit inside of it

3. A because it has an area of 18 square units
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Lesson 2

Pattern Sheet

4 8 12 16
20 24 28 32
36 40 24 28
24 32 24 36
24 40 24 28
24 28 32 28
36 28 40 28
32 24 32 28
32 36 32 40
32 36 24 36
28 36 32 36
40 36 40 24
40 28 40 32
40 36 40 24
32 40 28 36
Problem Set

1. Rectangle A: 2 rows of 6 square inches; 12 sq in
Rectangle B: 3 rows of 4 square inches; 12 sq in
Rectangle C: 4 rows of 3 square inches; 12 sq in

2. Rectangle A: 2 rows of 6 square centimeters; 12 sq cm
Rectangle B: 3 rows of 4 square centimeters; 12 sq cm
Rectangle C: 4 rows of 3 square centimeters; 12 sq cm
Answers will vary.

4.  Yes, 6 square units inside of each rectangle

5.  8square units; rectangle with an area of 8 square units drawn
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Exit Ticket

1. 16 square units; rectangle with an area of 16 square units drawn

2. No, square inches are larger than square centimeters.

Homework
1. a. 12;rectangle circled
b. 9

c. 12; rectangle circled
d. 12; rectangle circled
e. 5
f. 8
2. No, rectangle with 8 square units; rectangle with 6 square units

3. 16 square units; rectangle with an area of 16 square units drawn
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Lesson 3

Problem Set

1. A:6 3. a. Answers will vary.
B: 2 square units b. Answers will vary.
C: 12 square units 4.  Answers will vary.

D: 20 square units

2. a. 6square units
b. 9 square units

16 square units

d. 12 square units

Exit Ticket

1. 12 square units; rectangle with an area of 12 square units drawn

2. No, this rectangle’s area is 16 square units.

Homework

1. A5 3.  A: 10; rectangle with an area of 10 square
B: 15 square units units drawn
C: 12 square units B: 9 square units; rectangle with an area of
D: 20 square units 9 square units drawn

2. a. 9square units C: 12 square units; rectangle with an area of
b. 24 square units 12 square units drawn

8 square units

d. 18 square units
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Lesson 4

Problem Set

1. 2 cm by 7 cm marked and connected; 14 sg cm
2. 3inby2in marked and connected; 6 sq in

3. 3 cmby4cmlabeled; 12 sgcm

4.  Both are correct; explanations will vary.

5.  Square-inch tiles; explanations will vary.

6.  Explanations will vary.

Exit Ticket

a. 2cmby3cm;6sqcm
b. 2cmby6cm;12sqgcm
C. linby5in; 5sqin

Homework

1. 8sgcm

2.  4cmby5cmlabeled; 20 sqg cm

3.  2inby7inlabeled; 14 sqin

4.  Both are correct; explanations will vary.
5. 2in;4in; 8 sq in; explanations will vary.
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Lesson 5

Problem Set

1. a. 6cm; 6
b. 20;tilesdrawn; 4, 5, 20
c. 3cm;tilesdrawn; 6, 3,18
d. 8cm;tilesdrawn; 3, 8, 24
e. 4 cm;tilesdrawn; 5, 4, 20
f. 9;tilesdrawn; 3, 3,9
2. 5in, 7 in; answers will vary.
Two rectangular arrays drawn, multiplication sentences written for each
4. a. 8;answers will vary.

b. No; answers will vary.

Exit Ticket

Rectangle with 7 rows of 4 tiles drawn; labeled 7 cm and 4 cm; multiplication sentence written

Homework

1. a. 6cm; 6
b. 4 cm;tilesdrawn; 6, 4, 24
c. 3cm;tilesdrawn; 5, 3, 15
d. 5cm;tilesdrawn; 3,5, 15
2. 9; answers will vary.
3. a. 9;answers will vary.

b. Yes; answers will vary.

c. Yes; explanations will vary.
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Lesson 6

Problem Set

1.

- 0o a o

o

Lines drawn to find 5 cm by 6 cm; matched to fifth completed array; 5, 6, 30
Lines drawn to find 3 cm by 7 cm; matched to sixth completed array; 3, 7, 21
Lines drawn to find 5 cm by 3 cm; matched to first completed array; 5, 3, 15
Lines drawn to find 4 cm by 5 cm; matched to second completed array; 4, 5, 20
Lines drawn to find 2 cm by 6 cm; matched to third completed array; 2, 6, 12

Lines drawn to find 4 cm by 3 cm; matched to fourth completed array; 4, 3, 12

2. No; explanations may vary.

90

4.  30; explanations may vary.

Exit Ticket
80
Homework
1. a. Linesdrawn to find 6 cm by 6 cm; matched to fifth completed array; 6, 6, 36
b. Lines drawn to find 3 cm by 8 cm; matched to sixth completed array; 3, 8, 24
c. Linesdrawn to find 3 cm by 6 cm; matched to first completed array; 3, 6, 18
d. Linesdrawn to find 5 cm by 5 cm; matched to second completed array; 5, 5, 25
e. Linesdrawn to find 2 cm by 8 cm; matched to third completed array; 2, 8, 16
f. Lines drawn to find 4 cm by 3 cm; matched to fourth completed array; 4, 3, 12

2. Yes; explanations may vary.

90

4.  30; explanations may vary.
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Lesson 7

Problem Set

1. a. Gridlines drawn inside rectangle; side lengths labeled; 3, 4, 12
b. Grid lines drawn inside rectangle; side lengths labeled; 5, 4, 20
c. Grid lines drawn inside rectangle; side lengths labeled; 2, 7, 14
d. Grid lines drawn inside rectangle; side lengths labeled; 7, 4, 28
e. Grid lines drawn inside rectangle; side lengths labeled; 1, 3, 3
f.  Grid lines drawn inside rectangle; side lengths labeled; 4, 2, 8

2. a. Sidelengths labeled as 9 feet and 11 feet
b. Grid lines drawn inside rectangle
c. 99
No; explanations will vary.

4. a. Answers will vary.
b. 24

Exit Ticket

1. 36 square units

2.  Gia, square inches are larger than square centimeters.

Homework
1. a. 6;answer provided; 2, 6
b. 10; side lengths labeled; 2, 5, 10
c. 12;side lengths labeled; 3, 4, 12
d. 16; side lengths labeled; 4, 4, 16
2. a. 7byd4rectangle drawn on grid; 28 square units
b. Side lengths labeled; 7 x 4 =28

3.  Gregory, square inches are larger than square centimeters.
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Lesson 8

Pattern Sheet

6 12 18 24
30 36 42 48
54 60 30 36
30 42 30 48
30 54 30 60
36 30 36 42
36 48 36 54
36 42 36 42
48 42 54 42
48 36 48 42
48 54 54 36
54 42 54 48
54 48 36 54
42 54 36 48
54 42 36 48
Problem Set
1. a. 28;4,7,28 3. Answers will vary.
b. 56;8,7,56 4. 54 sqcm; explanations will vary.
c. 36;6,6,36 5. No; explanations will vary.
2. a. 898,72;72,9,8 6. 4in; explanations will vary.
b. 5;3,5,15;15,3,5
c. 7;7,4,28;28,4,7
Exit Ticket
1. 27;3,9,27
2. 9;6,9,54;54,6,9
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Homework
1. a. 24;3,8,24 2. a. 8;3,8,24;24,3,8
b. 48;6,8,48 b. 4;4,9,36;36,9,4
16; 4, 4, 16 3.  Answers will vary.
d. 28;4,7,28 4. 36 sq cm; explanations will vary.

3 in; explanations will vary.
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Lesson 9

Problem Set

1. a. 2rectanglesdrawn;5cm, 10 cm labeled 3. a. 4,6;4,7; 24 sq units; 28 sq units
b. 5cm X 10cm =50sqcm b. Rectangle drawn; 4, 13
c. 50sqcm+50sqgcm=100sqgcm c. Rahema is right; explanations will vary.
2. a. Rectangle drawn; 5 cm, 20 cm labeled 4. No; explanations will vary.
b. 100sgcm
Exit Ticket
1. 6,6;6,3

2. 6X6=36,36squnits; 6 X 3 =18, 18 sq units

3. 54 sqg units; answers will vary.

Homework

1. a. Linedrawn to show two 4 by 8 rectangles 2. a. Rectangle drawn; 4, 16
or two 8 by 4 rectangles; 1 rectangle b. 64 sqg units
shaded c. Yes; answers will vary.

b. 4,8;4,80r8,4;8,4
c. 4X8+4X8=64,
8X4+8X4=64,0or8 X8=64
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Lesson 10

Problem Set

1. a. 35,21;56;56

b. 10;10; 10; 40; 48; 48

c. 10, 3;10;10; 60, 18; 78; 78

d. 8,10,2;10,2;10,2; 80, 16; 96; 96
2. Answers will vary.

3. 75 sq units; answers will vary.

Exit Ticket

1. 8,5,2;5,2;5,2; 40, 16; 56; 56
2. 9,10,3;10,3;9,10,9, 3,90, 27; 117; 117

Homework

1. a. 40,32;72;72

b. 10;10; 10; 50; 60; 60

c. 10, 3;10;10; 70, 21;91; 91

d. 9,10, 2;10,2;10,2;90, 18; 108; 108
2. Answers will vary.

3. Rectangle shaded; 64 sq units; answers will vary.
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Lesson 11

Problem Set

1. a. 6,48;48
b. 48,48;48
C. 24;2,24;48; 48
d. 12;4,12;48; 48
e. 16,3;16,3;48;48
2. Yes; answers will vary.
Answers will vary.
4. a. 72sqcm
b. 8,9;72;72;yes; answers will vary.

c. Answers will vary.

Exit Ticket

1. 64sgcm
2. 4,16;4,16; 64; 64

Homework
1. a. 9,6 36;36
b. 36;36

c. 18;2,18;36;36
d. 12,3;12,3;36;36
e. 6,6;6,6;36;36

2. Yes, answers will vary.

w
©

48 sq cm

i3

8, 6; 48; 48; yes; answers will vary.

c. Answers will vary.
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Lesson 12

Pattern Sheet

7 14 21 28
35 42 49 56
63 70 35 42
35 49 35 56
35 63 35 70
42 35 42 49
42 56 42 63
42 49 42 49
56 49 63 49
56 42 56 49
56 63 63 42
63 49 63 56
63 56 42 63
49 63 42 56
63 49 42 56

Problem Set

1. 8lsgcm

2. a. 12 squnits; answers will vary.

b. Yes; answers will vary.

64 sq ft
4. a. 4squnits, 9 sg units, 16 sq units; explanations will vary.

b. 5by5and 6 by 6 rectangles drawn; 25 sq units, 36 sg units
5. 3cm;54sqcm

Exit Ticket

1. 7in
2. 64sqin

Eu REKA Module 4: Multiplication and Area 227
MATH

©2018 Great Minds®. eureka-math.org



A STORY OF UNITS Lesson 12 Answer Key m

Homework
81sqin
Yes; answers will vary.

3 ft

2 rectangles drawn; answers will vary.

A

5 by 2 rectangle drawn; explanations will vary.
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Lesson 13

Problem Set

1. 9,27;18,15,33;9, 21, 30; answers will vary, 55
2. 90,12,78;78
3. a 5,4
b. 7,9,63
4,5, 20
d. 43sgcm

Exit Ticket

32,20, 52

Homework

1. 15,9, 24; 24,20, 44; 12, 32, 44; 15, 25, 40
2. 56,9,47;47
3. a 4,3
b. 8,9,72
4,3,12
d. 60sqcm
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Lesson 14

Pattern Sheet

8 16 24 32
40 48 56 64
72 80 40 48
40 56 40 64
40 72 40 80
48 40 48 56
48 64 48 72
48 56 48 56
64 56 72 56
64 48 64 56
64 72 72 48
72 56 72 64
72 64 48 72
56 72 48 64
72 56 48 64

Problem Set

1. a. 19sgcm 3. 39sqin

b. 10sgm 4.  Evan; explanations will vary.

2. 24sgqm

Exit Ticket

32sqgcm

Homework

1. a. 75sqft 2. a. 3ft,5ft

b. 58sqin b. 55sqft
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Lesson 15

Pattern Sheet

9 18 27 36
45 9 18 9
27 9 36
45 9 18 27
18 36 18 45
18 9 18 27
9 27 18 27
36 27 45 27
36 S 36 18
36 27 36 45
36 45 9 45
18 45 27 45
36 18 36 27
45 27 18 36
27 45 18 36

Problem Set

1.  Answers will vary.

2. 60;56;42; 24, 25; 28; 88; strategies will vary.

3.  Living room; yes or no; answers will vary.

4. 19, 17; answers will vary.

5.  323; answers will vary.
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Exit Ticket

Missing side lengths labeled
a. Equations will vary, 300
b. Equations will vary, 60
Equations will vary, 9
d. Equations will vary, 24

e. Equations will vary, 21

Homework

4, 6; bathroom; 24 sq cm
5, 9; kitchen; 45 sq cm

8, 7; bedroom; 56 sq cm

12, 1; hallway; 12 sq cm

7, 9; living room; 63 sq cm

o U kA w N e

2, 17; porch; 34 sq cm
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Lesson 16

Pattern Sheet

9 18 27 36
45 54 63 72
81 90 45 54
45 63 45 72
45 81 45 90
54 45 54 63
54 72 54 81
54 63 54 63
72 63 81 63
72 54 72 63
72 81 81 54
81 63 81 72
81 72 54 81
63 81 54 72
81 63 54 72
Problem Set

Answers will vary.

Exit Ticket

40 sg cm; rectangle drawn, side lengths labeled

Homework

Drawings will vary.
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Credits

Great Minds® has made every effort to obtain permission for the reprinting of all copyrighted material.
If any owner of copyrighted material is not acknowledged herein, please contact Great Minds for proper
acknowledgment in all future editions and reprints of this module.

=  All material from the Common Core State Standards for Mathematics © Copyright 2010 National
Governors Association Center for Best Practices and Council of Chief State School Officers. All rights
reserved.
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