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NYS COMMON CORE MATHEMATICS CURRICULUM MOdU|e Overview

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 (2.G.2, 2.0A.4).

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 Sova 2by6
overlaps (3.MD.5). Students decompose paper strips into square inches and y
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 4by3
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

(3.mMD.6).

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 (3.MD.7a).

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 (3.MD.7b). 3cm

Topic D creates an opportunity for students to solve problems 2cm

involving area (3.MD.7b). Students decompose or compose 2cm
composite 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 (3.MD.7d).

5cm
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Focus Grade Level Standards

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

3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement:

a. 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.

b. 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.

3.MD.6  Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

3.MD.7 Relate area to the operations of multiplication and addition.

a. 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.

b. 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.
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c. 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.

d. 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

2.MD.1

2.MD.2

2.G.2

2.0A4

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

MP.2

MP.3

MP.6

MP.7

MP.8

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, imaging 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.

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.
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Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

3.MD.5 A | Foundations for Understanding Area 4
3.MD.6 Lesson 1: Understand area as an attribute of plane figures.
3.MD.7
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.
3.MD.5 B | Concepts of Area Measurement 4
3.MD.6 Lesson 5: Form rectangles by tiling with unit squares to make arrays.
3.MD.7a
3.MD.7b Lesson 6: Draw rows and columns to determine the area of a rectangle
3.MD.7d 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)
3.MD.5 C | Arithmetic Properties Using Area Models 3
3.MD.7a Lesson 9: Analyze different rectangles and reason about their area.
3.MD.7b
3.MD.7c Lesson 10: Apply the distributive property as a strategy to find the total
3.MD.7d 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.
3.MD.6 D | Applications of Area Using Side Lengths of Figures 5
3.MD.7a Lesson 12: Solve word problems involving area.
3.MD.7b ) o )
3.MD.7c Lessons 13—14: Find areas by decomposing into rectangles or completing
3.MD.7d composite figures to form rectangles.
3.MD.5 Lessons 15-16: Apply knowledge of area to determine areas of rooms in a
given floor plan.
End-of-Module Assessment: Topics A-D (assessment 1 day, return % day, 2
remediation or further applications % day)
Total Number of Instructional Days 20
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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)

* % % % Y |3 [ |
% % % %k = (KX |k |k| = =)
* % % % ¥ [ [ & &

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)

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)

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)

1 )
These are terms and symbols students have seen previously.
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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

Type Administered Format Standards Addressed
Mid-Module After Topic B Constructed response with rubric 3.MD.5
Assessment Task 3.MD.6
3.MD.7abd
End-of-Module After Topic D Constructed response with rubric 3.MD.5
Assessment Task 3.MD.6
3.MD.7a—d

2 Students with disabilities may require Braille, large print, audio, or special digital files. Please visit the website,
www.p12.nysed.gov/specialed/aim, for specific information on how to obtain student materials that satisfy the National Instructional
Materials Accessibility Standard (NIMAS) format.
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GRADE 3 ¢ MODULE 4

Topic A
Foundations for Understanding Area

3.MD.5, 3.MD.6, 3.MD.7

Focus Standard: 3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement:
a. 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.
b. 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.

COMMON Topic A: Foundations for Understanding Area n
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A Teaching Sequence Towards 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)

COMMON Topic A: Foundations for Understanding Area n
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Lesson 1

Objective: Understand area as an attribute of plane figures.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

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

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (4 minutes)
= |dentify the Shape 2.G.1 (3 minutes)
= Find the Common Products 3.0A.7 (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
= Sixes to 60

=  Sevensto 70
= Eightsto 80
= Ninesto 90

Identify the Shape (3 minutes)

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

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

S: 3.

T: Name the shape.

S:  Triangle.

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

Lesson 1: Understand area as an attribute of plane figures. n
gg[RﬂEMON engage Y a3
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Find the Common Products (8 minutes)

Materials: (S) Blank paper

Note: This fluency activity reviews multiplication patterns from G3-M3.

T:

- 49

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 multiples that appear in both columns.
(Match 4, 8, 12, 16, and 20.)

(Write ___ x2=4, __ x2=38,etc., nextto each
corresponding product on the left half of the paper.) Write the
complete equations next to their products.

(Write equations and complete unknowns.)

(Writed=__ x4,8=___ x4, etc., nextto each
corresponding product on the right half of the paper.) Write
the complete equations next to their products.

(Write equations.)

(Write2x 2 =
2x2=1x4,
(Write 2 x 2 =1 x 4.) Write the remaining equal facts as
equations.
(Writed4x2=2x4,6x2=3%x4,8%x2=4x4,and10x2=5x
4.)

What patterns do you notice in your equations?

x 4.) Say the equation, including all factors.

Each multiple of 4 is also a multiple of 2.

Application Problem (5 minutes)

Lesson 1

b= lat
a5 q/% = Ay

/[g: 244
l‘fiﬁ:% Il = X

[0 0 = 5xY4
ox2s 12 Y
Y 23
%y_;,': “p 39-
(8 20
lox2: 20 40
A= \xY
Ura= x4
Lxa= ¢ Y
Fxas H4xd
lox2: 514

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|

BEER

7
B x3=4

PatHern blocks,

Brock uses Q4 4y

aﬁfe

Note: This problem reviews the G3—M3 concept of multiplying using units of 8.

COMMON
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Lesson 1: Understand area as an attribute of plane figures.
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Concept Development (30 minutes)

Materials: (S) Pattern blocks, Problem Set

Part 1: Use pattern blocks to understand area.

T:

Look at Problem 1 on your Problem Set. Discuss with a
partner whether you think Shape A or B takes up more
space. Be prepared to explain your answer. (After
students discuss, facilitate a whole class discussion.)

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

Use triangle pattern blocks to cover Shapes A and B.
Be sure the triangles do not have gaps between them,
do not overlap, and do not go outside the sides of the
shapes. (Allow time for students to work.) What did
you notice about the number of triangles it takes to
cover Shapes A and B?

It takes 6 triangles to cover each shape!

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.

Lesson 1

NOTES ON
MULTIPLE MEANS
OF ACTION AND
EXPRESSION:

Manipulating pattern blocks may be a

challenge for some learners. Try the
following tips:

= Partner students so they can work
together to cover the shapes.

= Encourage students to hold the
pattern blocks in place with one
hand, while they place the remaining
blocks.

= |nstead of using pattern blocks,
provide paper shapes that can be
glued, so they won’t move around
unnecessarily.

= Offer the computer as a resource to
create and move shapes.

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:

COMMON Lesson 1:
CORE’

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

What is the relationship between the size of the pattern blocks and 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.

Date: 8/12/14
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Part 2: Measure area using square units.

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

work.) How many squares did you need to cover the
) ysq y Students working above grade level

5
rectangle: can be encouraged to find other square

S: 6. units in the classroom that they can
Answer Problem 5 on your Problem Set. (Allow time either use to make rectangles or that

already form rectangles. Such items
might include sticky notes, desktops,
floor tiles, and linking cubes. Students

for students to write answers.) The area of Shape Cis
6 square units. Why do you think we call them square

units? i
can create a poster to share with the
S: Because they are squares! = The units used to dbss ek dhens e AREs G ihE
measure are squares, so they are square units! rectangles made with these other
T: Yes! The units used to measure the area of the square units.

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 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.

Date: 8/12/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

You may choose to use any combination of the questions
below 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 you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively for
future lessons. You may read the questions aloud to the
students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

Name G[ n 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.

JAVAVAYS

Shape A: Q triangles

Shape B: Q 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.

[ /LSS

Shape A: 5 rhombuses

shape 8 D 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 takes to cover each shape.

ANV

shapen: _ trapezoids

Shape B: 2 trapezoids

E8MMoN | I engage™  as
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

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

A> the Bize of the pattern block 3e+s
bigger +he number of pattern bloces it takes
To  Cover Yhe same Shape 9%5 Smaller,

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 takes to cover the rectangle.

_l_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.

No, You can'* use ¥e trapezoid potterm blocks
10 Measure e drea of ¥his rectangle because
¥here are qaps between vhe trapezoids. When
Yow Weasure area, you cant Ihaye Jops.
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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 A: trapezoids
Shape B: trapezoids
Lesson 1: Understand area as an attribute of plane figures. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 PI"Oblem Set

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.

Lesson 1: Understand area as an attribute of plane figures. n
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Name Date

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

Lesson 1: Understand area as an attribute of plane figures. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

Name Date

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

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

N )
/

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

LLT )
y -

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

Lesson 1: Understand area as an attribute of plane figures. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

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 biggest area? How do you know?
Rectangle C
Rectangle A
Rectangle B
Lesson 1: Understand area as an attribute of plane figures. n
COMMON |t (o engage’ san

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



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Lesson 2

Objective: Decompose and recompose shapes to compare areas.

Suggested Lesson Structure

Bl Fluency Practice (11 minutes)

[ Application Problem (5 minutes)
Concept Development (34 minutes)

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

Fluency Practice (11 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Multiply by 4 3.0A.7 (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 x4.) Let’s skip-count up by fours. (Count with fingers to 7 as students count.)

S: 4,8,12,16, 20, 24, 28.
T: Whatis7 x4?

S: 28.

T:

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.

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

MM N Lesson 2: Decompose and recompose shapes to compare areas. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

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:
1. Distribute Pattern Sheet.
2. Allow a maximum of two minutes for students to complete as many problems as possible.

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? Wilma’s Shape
Explain your answer.

\J\Jilma‘s S\(\ape: b +h'a»21if5
b VhOW\ (Ses .
f l/\emjom NO, Freddie 15 hot right Tf/m/ bobh use e

Yme pﬁ{em blOCk.sJ btk Fhey arrangel Hhem
Treddies %V\ape'. b{—r;av\qjﬁ &]%W"*\Y, Since WY used he Same” pitdern Freddie’s Shape

b Phonyses blocks, Yhelr Shatpes e the Same areas,

{ \/\Mjoh

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 Strip1: 1inx12in,
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

. L. following tips:
T: Measure your strip. How tall is it? .g P ) .
= Provide strips of thicker paper, such

St linchtall. 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.

Lesson 2: Decompose and recompose shapes to compare areas.
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T: How many units make up your strip?
S: 12 units.
[ T: What shape are they?

S:  They’re squares. Each of the 4 sides is 1 inch.

T: What is the area of the paper strip in square units?

S: 12 square units!

T: 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.

T: Did the number of squares change?

S:  No.

T: 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

L 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.
Record the area. You can record it by writing 12 square inches, or you can write 12 square inch.

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 NOTES ON
rectangle to a partner. (Signal.) MULTIPLE MEANS

S: 12 square inches. OF ENGAGEMENT:
How is it possible that these three different rectangles Students working above grade level
and our paper strip all have the same area? may enjoy more autonomy as they

explore and compare area. Offer the

S:  We used the same squares for each one, so they all disias a0 e [Eeiney s i v
have the same area. > We rearranged 12 square Partner A constructs a shape, after
inches each time. Just rearranging them doesn’t which Partner B constructs a shape
change the area. with a greater or lesser area.

Encourage students to modify the

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.

Date: 8/12/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 that invokes MP.5, Use
Appropriate Tools Strategically. Students should solve
these problems using the RDW approach used for
Application Problems.

For some classes, it may be appropriate to modify the
assignment by specifying which problems students should
work on first. With this option, allow the purposeful
sequencing of the Problem Set to guide your selections so
that problems continue to be scaffolded. Balance word
problems with other problem types to ensure a range of
practice. Consider assigning the 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 studentsin a
conversation to debrief the Problem Set and process the
lesson.

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

= 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:
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1. Use all of Paper Strip 1, which you cut into 12 square inches, to complete the chart below.
Drawing Area
TN i) ;
Rectangle A %”ﬂl’ AVAALA | Q S{ n
.| @
Rectangle B { o
Vi (& 59- in
%
Rectangle C /a 3{« ;V\
2. Use all of Paper Strip 2, which you cut into 12 square centimeters, to complete the chart below.
Drawing. Area
YA
Rectangle A VAL 12 SZ om
AT
77 T
Rectangle B %&%ﬁ 12 31 cm
Rectangle C \,’;\ (\‘\it . Cm

Decompose and recompose shapes to compare a
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

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

The units Changed because Stip 1 is made of
square inches, but Strip 2 is made of sguare
centimerers. They both have 12 squares, lout +he
squares dre different ives,

4. Maggie uses her square inch pieces to create these two rectangles. Do the two rectangles have the same

area? How do you know?

Shape B
Shape A

Yes, they have “he sdame area because I
counted @ squares in both Shape A and
Shape ©.

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

% Square WS =

] Square units

Decompose and recompose shapes to compare a
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

= 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 you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

Date: 8/12/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Pattern Sheet

Multiply.

4 x 1 = 4 x 2 = 4 x 3 = 4 x 4 =
4 x 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)

Date: 8/12/14

Lesson 2: Decompose and recompose shapes to compare areas. n
Eglhl‘EMON engage Y anais

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



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

NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 2 Problem Set

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
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 PrOblem Set

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 her square inch pieces 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.
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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?

Lesson 2: Decompose and recompose shapes to compare areas. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

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
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CORE Date: 8/12/14 enga.ge

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

4.A.22


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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework m

2. Colin uses square inch pieces 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.

Lesson 2: Decompose and recompose shapes to compare areas. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 3

Lesson 3

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

Suggested Lesson Structure

Il Fluency Practice

[ Application Problem
Concept Development

B Student Debrief

Total Time

(13 minutes)

(5 minutes)
(32 minutes)
(10 minutes)

(60 minutes)

Fluency Practice (13 minutes)

= Find the Common Products 3.0A.7
= Count the Square Units 3.MD.6

(7 minutes)

(6 minutes)

Find the Common Products (7 minutes)

Materials: (S) Blank paper

Note: This fluency activity reviews multiplication patterns from G3—-M3.

3 (F1x0
23 = G/lgzw

T: Fold your paper in half vertically. Unfold your paper. On the left
half, count by threes.to 30 down the side pf your paper. On the @1 ]<O>:3XQ
right half, count by sixes to 60 down the side of your paper. »
Draw a line to match the products that appear in both columns. He3 =12 26[:%'%7

S: (Match 6, 12, 18, 24, and 30.) =] B0~

T. (Write_ x3=6, _x3=12, _x3=18, _ x3=24,and cx3 1% Eé
___x3 =30 next to each matched product on the left half of the A 2
paper.) Write the equations next to their products like | did, $x3 =dl Lfl HY
completing the unknown factors. Al 5%

S:  (Write equations and complete unknowns.) [OX3"30 &J

T: (Write6=__ x6,12=__ x6,18=__ x6,24=___ x6,and 9x3 =1 Xb
30=___ x6 next to each matched product on the left half of the 4 X3 =2 x0
paper.) Write the equations next to their products like | did, b X5 = 8% b
completing the unknown factors. g 3= 4x b

S:  (Write equations and complete unknowns.) 10 X% =56

T: (Write2x3=__ x6.) Say the equation, completing the unknown factor.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

S: 2x3=1x6. Figures for Count the Square Units

(Write 2 x3 =1 x6.) Write the remaining equal facts as ) I I
equations. Figure 1
S: (Writed4x3=2x6,6x3=3%x6,8x3=4x6,and I
10x3=5x6.) Figure 2
What is the pattern in your equations? I
S:  Each multiple of 6 is also a multiple of 3. I
Count the Square Units (6 minutes) Figure 3 I
Note: This fluency activity reviews finding total area using
square units. I
. . _ . . Figure 4
T: (Project a1 x5 tiled array similar to Figure 1 at right.) I

What’s the area of the rectangle? (Pause.)

S:  5square units.

Continue with Figures 2-5. Figure 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
“9 - 2= B T\r\em were B StLuuur\es i Jace's S‘/\OLP-:,

= Drawing a picture

315 A7 w A 13 /1157 .o
\Z’l: ¢ 6710 /! 6 =KX=

A

Skip-counting by twos

246,810, B M B o g

Note: This problem reviews multiplying or dividing by units of 2 from G3—-M1, depending on how students
solve. Invite students to share their strategies for solving.

measure area.
Date: 8/15/14
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Concept Development (32 minutes)

Lesson 3

. . . ) Centimeter Grid Inch Grid
Materials: (S) Square-centimeter and square-inch tiles (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.

T: Is there another way you could arrange all of your tiles to make a rectangle?

S:  We could make 5 rows of 2. = Or, 1 row of 10.

T: Make 1 row of 10. (Allow students time to make a new
rectangle.) What is the area of your rectangle now?

S: Itis still 10 square units! mcL)J-II-_FI'TP?_EIMEANS

T: Use your ruler to measure all four sides of a tile in OF ACTION AND
centimeters. (Wait for students to measure.) Can we T
define these units more precisely? S

S:  Yes, they’re square centimeters. > Yes, all four sides Sor:zr_:n Z:ngfat;‘,': t:ei;::"regs’ sinea

. . ing, i usi
measure 1 centimeter, so they are square centimeters. & & gles ueing
marker. Some students may find it

T: What is the area of your rectangle in square easier to represent and shade
centimeters? rectangles using an interactive

S: 10 square centimeters. whiteboard or personal computer.
(Pass out centimeter grid.) Slip the grid paper into
your personal white board. Each side of the squares in
the grid measures 1 centimeter. How is this grid paper
like the tiles we used? NOTES ON

S:  They are both square centimeters. MULTIPLE MEANS
Shade the grid paper to represent the rectangle you OF ACTION
made with tiles. AND EXPRESSION:

S:  (Shade grid paper.) Support English language learners as
Remove a tile from your rectangle, making sure your ;he‘élcomgolsjj the"_wr't;ef’ response to
tiles all still touch to form a rectangle. (Pause.) What robiem 3. Iscussing t SRSl
is the area of the rectangle now? with a partner before writing may be

g ’ advantageous. Encourage students to

S: 9 square centimeters! use area and square units in their
How can you change the rectangle on the grid paper to L0, (RO i SRUES
have the same area as your new tile rectangle? clarify, if necessary, and guide the

S £ fth elaboration of their ideas.

. Erase one of the squares.
COMMON Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to en a e ny
™ measure area.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 3

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
misconceptions or misunderstandings that can be

addressed in the Debrief. Guide studentsin a

conversation to debrief the Problem Set and process the

lesson.

You may choose to use any combination of the questions

below to lead the discussion.

=  How are the rectangles in Problems 1(b) and 1(c) e

the same? How are they different?

=  How are the rectangles in Problems 1(a) and 2(a)

the same? How are they different?

= Which rectangle in Problem 2 has the biggest

area? How do you know?

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

same? How are they different?

Lesson 3:
measure area.

Date: 8/15/14
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Name _ (3100

Lesson 3 Problem Set [EXZA)

Date

- H

uare_units

lb_cquare units

b.

1 Eaeh. is 1 square unit. What is the area of each of the following shapes?

n_ G aureuis
512 square units
o 12 Square unitg

o: _L0 square units

2. Each D is 1 square unit. What is the area of each of the following rectangles?

9 square units

d.

BEEEES

12 are i

JA7 SQMMON | tsons
CORE ooty
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Exit Ticket (3 minutes)

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

COMMON Lesson 3: Model tiling with centimeter and inch unit squares as a strategy to
R - measure area.

Date: 8/15/14
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Lesson 3 m

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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

The shapes in Boblem 1 would be bigger
i¢ they were made of <guace inches. The

Aumloer of 2gUAES would Stoy the Same,

but the size of the squares would change.

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

(Scc attacked exc\WP\e)

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

(Sec attached e xamp\c)

Eg)lA!MON :‘“‘ L = engage"y 4.A30
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Examples of Problem 3(b) and Problem 4

Rectangle A
in s{\gm
nches.

"'Rcdat'ﬂlr A m
S(tuare contimeters.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

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:
G D D:
2. Each is 1 square unit. What is the area of each of the following rectangles?
a b.
c d.

measure area.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

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.

measure area.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 EXit TiCket

Name Date

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

area in the space provided.

Area =

2. Each is 1 square unit. Does this rectangle have the same area as Rectangle A? Explain.

measure area.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

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.

measure area.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 3 Homework

3. Each is 1 square unit. Write the area of each rectangle. Then, draw another rectangle with the
same area in the space provided.
A
Area = square units
B
Area =
C
Area =

COMMON Lesson 3:
CORE
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Template 1

centimeter grid

measure area.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Template 2

inch grid

measure area.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Lesson 4

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Products in an Array 3.0A.3 (3 minutes)
= Count the Square Units 3.MD.6 (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:

Jve 4w 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.

(Write5x3=15and3x5=15))

Continue with the following possible sequence: 4x 6,7 x3,8x5,and 9 x 7.

MM N Lesson 4: Relate side lengths with the number of tiles on a side. ny
CORE'© engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Count the Square Units (6 minutes)

Materials: (T) 12 square tiles

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

S:

A I 4

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

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

8 square units.

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

8 square units.

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

8 square units.

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

What do the rectangles have in common?

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?

b Maras veciramjle has o b{%jev dren. becatp Vhey

5 both used . G Hies, bt Mam used wore
| Hles than  Ashton.

Ashton

Mara f

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.

MM N Lesson 4: Relate side lengths with the number of tiles on a side. ny
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Concept Development (33 minutes)

Lesson 4

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 A

v

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?
15 square inches.

| see your squares are nicely arranged to form a rectangle.
What about these? (Project Rectangles A and B shown at
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’sareais
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.

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.
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?

3 inches.
How many tiles are on this side?
3 tiles!

What is the relationship between the number of tiles
on a side and the side length of the rectangle?

Date: 8/15/14

Rectangle A

Rectangle B

Scaffold student contrast of length and
area. Consider placing a long string
along the side of the rectangle, or have
students trace the side with a finger to
better illustrate length. In contrast,
have students shade in the area before
writing 15 square inches.

Lesson 4: Relate side lengths with the number of tiles on a side. n
ggupon engage™
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S v 49

AN 4

They are the same.
What do you notice about the lengths of the opposite sides of the rectangles?
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?

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.

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:
S:
T:

S 490 49

v

S:

These tiles are square...?
Centimeters.

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.

I 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?

Make your rectangle on top of your board. Label the

side lengths.

_ NOTES ON
(Make rectangle and label side lengths 5 cm and 4 cm.) MULTIPLE MEANS
How many fives did you make? Why? OF REPRESENTATION:
4 fives because the other side length is 4. Alternatively, build the rectangle in 4
What is the total of 4 fives? rows of 5-centimeter tiles. As students
20. place each row, encourage careful and

. . . meaningful counting. Students may
Skip-count your fives to find the total area of the benefit from counting each tile in the

rectangle. (Pause.) What is the total area? row so as not to add extra tiles. Then,

20 square centimeters. recapture by counting by fives, “5, 10,

What is the relationship between the side lengths and 115, 240

area?

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.

Lesson 4: Relate side lengths with the number of tiles on a side. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

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

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

= 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 bigger 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?

= |n 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 a ruler to measure the side lengths of the rectangle in centimeters. Mark each centimeter with hash
marks and connect the points. Then count the squares you drew to find the total area.

foliwenia | Square Centimeters

Use a ruler to measure the side lengths of the rectangle in inches. Mark each inch with hash marks and
connect the points. Then count the squares you drew to find the total area.

N

roataes__o__SquAYE  nches
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.
Jom| -
-
m .
e osiseme | Squage Centlinekers

COMMON - ~Nny
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4. Each l:l is 1 square centimeter. Saffron says that the side length of the rectangle below is 4
centimeters. Kevin says the side length is S centimeters. Who is correct? Explain how you know.

e They dve both correct because
1 counked the Hies ey
tae p odind there are S Hles,

Whith pedhs Hne  side H’mg% is 5cm
; aml L ,‘O“W‘"‘( the  HiesY alon
e %d{ dud Hnere ale Y hles, LUI«[(LI equals Y Em

S. Use both square centimeter and square inch tiles to find the area of the rectangle below. %hich works

bess. Expbln Wty uare inch Hles  work  best
because T can At 3 Hles

i Yhe WE(WLGVC?IE. When <
Ml o use™ sguare Condiuer
Hles, +twj didn# éoyy,plwf/j v
He redaig/e,

Yew

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

8 T§ T ¥now side lewth B, T also

Lnow 5de Length D and if T Know

side lenth AT also ¥mow side

- tengtn C because Opposrbe  sides
of a Vec’mvg\t are  equal.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Exit Ticket (3 minutes)

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

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 PrOblem Set

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:

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 PrOblem Set

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?

B
A C
D
Lesson 4: Relate side lengths with the number of tiles on a side. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 EXit TiCket

Name Date

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

12 square

centimeters

5 square
inches

6 square
centimeters

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

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:

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM 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. Explain how you used
the lengths provided to find the unknown lengths and area.

4 inches
2 inches
Total area:
Lesson 4: Relate side lengths with the number of tiles on a side. n
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4, Mathematics Curriculum

GRADE 3 ¢ MODULE 4

Topic B
Concepts of Area Measurement

3.MD.5, 3.MD.6, 3.MD.7abd

Focus Standards: 3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.

a. 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.

b. 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.

3.MD.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).
3.MD.7 Relate area to the operations of multiplication and addition.

a. 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.

b.  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.

d. 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.

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 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, 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.

COMMON Topic B: Concepts of Area Measurement n
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NYS COMMON CORE MATHEMATICS CURRICULUM 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, 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 at right). Based on this information,

they use a straight edge to draw a grid of equal-sized squares =)

within the area model, then skip-count to find the total number

of squares. Units move beyond square centimeters and inches Array Area Model
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 Towards 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)
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CORE Date: 8/12/14 engage y

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

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported.License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
file:///C:/Users/Tam/AppData/Local/Temp/Some%20rights%20reserved
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

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)

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

Fluency Practice (14 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Products in an Array 3.0A.3 (3 minutes)
= Find the Common Products 3.0A.7 (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:

Jve 4w 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.

(Writedx3=12and3x4=12))

Continue with the following possible sequence: 3x 6,7 x5,8 x4, and 9 x 6.

MM N Lesson 5: Form rectangles by tiling with unit squares to make arrays. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Find the Common Products (8 minutes)

Materials: (S) Blank paper

Note: This fluency activity reviews multiplication patterns from G3-M3.

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

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

S:  (Write equations.)
(Write 8 =1 x 8, etc., next to each matched number 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: (Writedx4=2x86x4=3x8,8x4=4x8,and10x4=5x8.)

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 at 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
right? How do you know?

Candice s vight because she used
uave Centimeter Hles 4o find Yhe
ofde lengths and whea T counted
UYne Hles there were 5 on  one side
1 on Mre ovher side. That medns
Wat Hhe oide leVﬁ%\s dre 5 cun
and 1 cm.

Note: This problem reviews Lesson 4, particularly the relationship between

Lesson 5

L' I = Iy
DAyt = ((/l L=dey

0 =3ay
4t = |, SI=wy
20 H0=5%7
bxh=04 Hy
2% Sb
§r4=3)) b1
3 7o\
lox1=H0 0
D X4=1x¥
x4= X7
= 3X
loy4 = Sxg

the number of tiles and side length. Invite the students to discuss what Luis might have done wrong.

Lesson 5:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Concept Development (30 minutes)

Materials: (S) 15 square-inch tiles per student, 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 at the right.)

T:

v 4w

A I 4

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.
NOTES ON

MULTIPLE MEANS
OF REPRESENTATION:

Simplify and clarify your script for

(Make 1 column of 2 tiles.)

(Write below the diagram: Area = 12 square inches.)
How many total tiles will we use to make our

rectangle? :

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?”

Place the opaque 2 by 6 rectangle
pictured above over a square grid. As
an alternate way to check work, lift the
(Make 6 groups of 2 tiles and skip-count.) 2, 4, 6, 8, 10, rectangle to show the 12 squares

12. covered.

Use your tiles to make 6 sets of twos, and then skip-
count to check your work.

Push your twos together to make a rectangle. (Allow

students time to complete. Add a question mark to

the diagram as shown at the right.) What is the

unknown side length? 5

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.
Lesson 5: Form rectangles by tiling with unit squares to make arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Concrete/Pictorial: Form rectangles and determine area or side lengths by drawing to make arrays.

T:

w40 4v

- 49

AN I A

- 49

Lay tiles on your personal white board to make a side 3
inches tall. Trace the outline of all 3 tiles. Then, draw 7in
horizontal lines to show where they connect.

(Draw image shown at the right.)
Label the side length.
(Label 3 in as shown.)

3in

Use your tiles to make another side 7 inches long.

(Add tiles horizontally, using the corner 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 at 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. =2 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 6in
a side length of 6 inches. Trace the outline of all 6 tiles.
Then, draw horizontal lines to show where they connect.

(Draw image shown at the right.)
Label the side length.
(Label 6 in as shown at 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. = I 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!

Lesson 5: Form rectangles by tiling with unit squares to make arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Lesson 5

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)

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:

Lesson Objective: Form rectangles by tiling with unit squares to ®* Magnify the Problem Set to ease

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

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.

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

= 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
m areas related? (The area of 1(f) is half the area of

1(c).) How might you have figured that out just
by knowing the side lengths of each array? In
Problem 2, what strategy did you use to find the
unknown side length? Is there another way you
could have figured it out?

= Students may have different solutions for
Problem 3. Invite them to share and compare
their work.

Date: 8/15/14
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1. Use the centimeter side of a ruler to draw in the ties, then skip-count to find the unknown side length or

area. Write a multiplication sentence for each tiled rectangle.

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

3em 3em
3 6 9 12 15 18 For
3 x b .18 3 x_8% - 24

b. Area: 20 square centimeters. e. Area: 20 square centimeters.
cm 4 em

4 x5 . 20
c. Area: 18 square centimeters. 5 x4 .20

f. Area: square centimeters.

3cm

3 x 3 =

3cm
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Exit Ticket (3 minutes)

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

Date: 8/15/14
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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.

Tin, area

Sx_1_=35 There are 1 tles

5in. in each row,
The side lu\ﬂ‘h"s of +the Ted'ahjlé
are 5 inches and 7 inches,

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.

— 3in.

- zm.@ 2x 3= ( sq.inches

] ] 6"3-‘|39cl. incheg
o 2%-18= ¢ sq.inch Hles
4. Leon makes a rectangle with 32 square centimeter tiles. There are 4 equal rows of tiles.
2. How many tiles are in each row? Use words, pictures and numbers to support your answer.

cm. 9.em
4x 2.=325.em There are Bhles
Yem. 320y g in each row.

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

IJ No, he cant. We dor+ know how+o divide

32by 6. If he had 36 s uare cm
Yiles, then he could divide it irts £
equal rnows,

Gem,

T 12 18 24 303

II} ggaAEMON iate Fomracange by g with it squars o s ey engageny ass
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

Name Date

1. Use the centimeter side of a ruler to draw in the tiles, then skip-count to find the unknown side length or
area. Write a multiplication sentence for each tiled rectangle.

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
4 cm
5cm
X =
c. Area: 18 square centimeters. X =
f. Area: square centimeters.
3cm
6cm X = 3cm
X =
COMMON Lesson 5: Form rectangles by tiling with unit squares to make arrays. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 PrOblem Set

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.

Lesson 5: Form rectangles by tiling with unit squares to make arrays. n
sgumon engage™
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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.

Lesson 5: Form rectangles by tiling with unit squares to make arrays. n
EglhlnEMON engage Y sn
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Homework

Name Date

1. Use the centimeter side of a ruler to draw in the tiles, and then skip-count to find the unknown side
length or area. Write a multiplication sentence for each tiled rectangle.

a. Area: 24 square centimeters. b. Area: 24 square centimeters.
4cm
6cm
4 X = 24
c. Area: 15 square centimeters. X =

d. Area: 15 square centimeters.

5cm
3cm
X =
X =
Lesson 5: Form rectangles by tiling with unit squares to make arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 HomEWOrk

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

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

c. 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. n
sgumon engage™
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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)
[ Application Problem (8 minutes)
Concept Development (30 minutes)

B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Write the Multiplication Fact 3.MD.7 (4 minutes)
= Products in an Array 3.0A.3 (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
Eights to 80
Nines to 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 a 5 by 3 square unit tiled rectangle. Write __ x__ =15.) There are 15 tiles altogether.
How many rows are there?

5 rows.

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

(Write 5x3=15.)

incomplete array.

MM N Lesson 6: Draw rows and columns to determine the area of a rectangle given an ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

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.) Onyour personal white board, fill in the blank to make the equation true.

(Write3 x4 =12.)

Continue with the following possible sequence, asking the 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 B

(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?
n. 24 4les
N
] UxG=n 4 -t =
L n=24 c=20
h= 4ptal Nnumber \I’;"ﬁ Adjust the numbers in the Application
of Huma’s Hles C= number op Problem to challenge students working

Hles used 4o
Cover 1he rcc%anjf@- above grade level.

The areq of +he redtmjlﬂ =4
20 sq. Theche s

Note: This problem reviews multi-step word problems in the context of using square tiles to measure area.

incomplete array.

Lesson 6: Draw rows and columns to determine the area of a rectangle given an n
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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 the Templates 1 and 2 in their personal white
boards, 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 at 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.

-4 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 at 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

m 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.

w49 49

4x6=24.

Lesson 6:
Eg#EMON incomplete array.

Date: 8/15/14
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Lesson 6

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?

Draw rows and columns to determine the area of a rectangle given an
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

Part 2: Draw rows and columns to determine the area.

T: (Project the rectangle shown at the right.) Look at Array 2. Array 2
Can we estimate to draw unit squares inside the rectangle? ' ' '
S: 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 number of columns. Let’s start by finding the
number of rows in our array. How can we find the number of
rows?

S:  The first column shows you how many rows there are.

With your finger, show your partner what you will Array 2: 1 Row and 1 Column
draw to find the number of rows. Then, draw.
S:  (Show and draw.)
T: How can we find the number of columns?
S:  The first row shows you how many columns there are.
T: Use your straight edge to complete the first row. Label
the side lengths of the rectangle, including units.
|
S: (Draw and label side lengths 5 units and 6 units.)
What number sentence can be used to find the area?
S: 5x6=30.
Problem Set (10 minutes) e i Lesson 6 Problem set X7}
Students should do their personal best to complete the Name Cim_ ua
Problem Set within the allotted 10 minutes. For some o i S KR o
classes, it may be appropriate to modify the assignment by Fi
. . . . 5(,"\ Sm v&r_&m:_ls_sq.cm
specifying which problems they work on first. Some
problems do not specify a method for solving. Students b em Tom
should solve t.hes.e problems using the RDW approach %'@ : B i
used for Application Problems. Tem o
S5cm
5“" QAam _“ﬁm'i q. cm.
Student Debrief (10 minutes) L
3cm
4 h H@*@Ew-m\
Lesson Objective: Draw rows and columns to determine Yo Ben
the area of a rectangle given an incomplete array. Bem
N Gt 30 4. em
The Student Debrief is intended to invite reflection and FonE Son e
active processing of the total lesson experience. : Giem G om
y DN 2] . om
Yem Bem
2cm Ten
IR EGRMN | e sss

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

lesson.

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

How did you know where to draw the columns
and rows in Problem 17?

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 27?

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)

Lesson 6

| NYS COMMON CORE MATHEMATICS CURRICULUM

»

square units. s she right? Explain your answer,

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

Sheena Ts incorrect. There ore B sives,
which is 4g Square units,

Lesson 6 Problem Set m

w

fioor, including the tiles under the rug?
10

[= [] 9x10=90

[

The tile foor in Brandon’s living room has a rug on it as shown below. How many square tiles are on the

There are 90 square tles
oh -the floor,

=

6
[ 1T Txe=42
Abdul needs a total
of Y7 square Inch
glass tiles,
He already put down
12 Hles,

[TTTTT

Abdul s 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,

e ber of
(5[] I gmsties
—— eede:
2.

Y2-12= 9

9= 30
Aul needs 30 more square
inch glass +iles.

iacomplete array.
213543433

) COMMON | tessons:
| Irl CORE .

D p—— [L0) o2 Kbk

eng; age“V 4.8.20

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

incomplete array.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

Name Date

1. Each |:| represents a 1 cm square. 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. [ [ ]

x = sq cm
b.

T s
C.

— x = sq cm

d X = sq cm
e. A X = sq cm
f.

- X = sq cm

incomplete array.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

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. 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.

incomplete array.
Date: 8/15/14
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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?

incomplete array.
Date: 8/15/14
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Name Date

1. Each |:| represents a 1 cm square. 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 L[]
X = sqcm
° RN
L] T
C.
X = sgcm
L
d X = sqcm
T T T T
e. ] X = sqgcm
f. —
X = sqcm

incomplete array.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

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 book on top of his chessboard. How many squares are covered by the book? Explain your
answer.

incomplete array.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Lesson 7

Objective: Interpret area models to form rectangular arrays.

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Draw Rectangles 3.MD.5 (4 minutes)
= Draw Rectangular Arrays 3.MD.5 (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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

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: 6 x 2 units, 4 x 3 units, 6 x 3 units, 9 x 2 units, 6 x 4 units, and
3 x 8 units.

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 Painting
all of the tiles, including the tiles under the painting?
Explain your answer.
Fx6 =48
She bo‘ﬁh* 1 Square Hles.
bx =10 es, Lori will have enough Hles because
the area of the watl is {0 Square ks, (ne On'j needs 4O hles, bw’— She. bouj&ﬁ-

YR iles.

Note: This problem reviews multi-step word problems in the context of using square tiles to measure area. It
also reviews finding the array 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 centimeter grid and inch grid
paper per pair (Lesson 3 Templates 1 and 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.)

Lesson 7: Interpret area models to form rectangular arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

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

S:  Yes because we both used the same number of pieces. = Yeah, 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.
S: (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?

m S: It would be much larger!
T:

(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?

“w 4w 49

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
L unit is shorter than 12 of a longer unit.

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

T: Letusdraw arectangular array with an area of 18 square centimeters. How might we find the side
lengths?

S:  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.
S:  (Possible list is as follows: 1x18,18x1,2x9,9x2,3x6, and
6x3.)
T: Letusdraw a3 cm by 6 cm rectangular array. Use a ruler to i
measure the side lengths on your personal white board. Draw Som [ 4

pound symbols for each centimeter and connect them to draw |
in all of the squares.

{0

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

S: (Draw, label, and skip-count tiles in array.)
T: Turn your personal white board so that it is vertical. Does the rectangle still have the same area?
S: Yes.
T: However, the side lengths switched places. Tell your partner how you know the area is the same.
S: 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.
Eg#EMON Il.)iiit:n 7: :3n/t1e5r;31rzt area models to form rectangular arrays. engage ny 4.B.28
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Part 3: Interpret area models to find area.

T:

©“ 4 e A

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

(Project or draw the area model at the right.) What is the total area of my
pictured rectangle? 18 cm

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

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

(Pass out the area model template.) Slip the area
model into your personal white board. Use your ruler Area Model Template

to measure the side lengths of one of the squares on e
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 drawing
hash marks and using a ruler to connect the pound
symbols. Do we need to draw hash marks 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 hash marks because the area model
is lined up with the grid.

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.
(Write2x4=80r4x2=8.)

What is the area?

8 square inches!

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

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

Student Debrief (10 minutes)

Lesson Objective: Interpret area models to form rectangular
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 work by comparing answers with a partner
before going over answers as a class. Look for misconceptions

Lesson 7

NOTES ON
MULTIPLE MEANS
FOR ACTION AND
EXPRESSION:

Consider offering the following
adaptations to the Problem Set:

= Prompt students to approach
Rectangle E first. Offer practice with
1 by n rectangles to build fluency
and confidence.

= Remove side lengths to encourage
closer investigation.

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

or misunderstandings that can be addressed in the
Debrief. Guide students in a conversation to debrief the
Problem Set and process the lesson. Name

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

NYS COMMON CORE MATHEMATICS CURRICULUM

Gina

1. Use a straight 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.

Lesson 7 Problem Set

Date

=  What was your strategy for finding the total

P&

number of squares in Problem 2(c)?

= |nvite students who drew arrays that

demonstrate commutativity for Problem 4(a)
(possibly 4 x 6 and 6 x 4) to share their work.

Guide students to articulate understanding that

commutativity still applies in the context of area.

= 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.)

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

Lesson 7:
Date: 8/15/14

COMMON
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

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

the students.

Lesson 7

NYS COMMON CORE MATHEMATICS CURRICULUM

2. The area of Benjamin's bedroom floor is shown
on the grid to the right. Each [ =1 square
foot. How many total square feet is Benjamin’s
floor?

. Label the side lengths.

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

. Find the total number of squares.

9x10=90

ow

o

90+ 9= 99 4otal 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 below. Each[ =1
square foot. Did she mark the area
correctly? Explain your answer.
Gx1=42 She marked 47
Square Leet, not 25.
She 75 ot correck,

w

4. 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.

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

e Hrs. Bames' array.

777 Mile skip-tounted by 4 becausa there are.
1 I} files in each column. Jorge skip-counted
by 6 because Hhere are G files in each row,

Lesson 7 Problem Sef

This could

)

FTLLT

N0

TR
2

Mural

O 5 1 O

| S S

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

Forthis aray, ¥ has Btsquare units because.

Uxb=21
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 PrOblem Set

Date

Name

1. Use a straight 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. Area: X = square units d. Area: X = square units
b. Area: X = square units e. Area: X = square units
c. Area: X = square units f. Area: X = square units
Lesson 7: Interpret area models to form rectangular arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 PrOblem Set

2. The area of Benjamin’s bedroom floor is shown
on the grid to the right. Each |:| =1 square
foot. How many total square feet is Benjamin’s

floor?

Benjamin’s
Bedroom Floor

a. Label the side lengths.

Use a straight edge to draw a grid of

equal size squares within the

rectangle.

c. Find the total number of squares.

3.  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 El =1 square foot.
Did she mark the area correctly? Explain Mural
your answer.

4. 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?

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Exit TICket

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.

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

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
square units 3 X =
2
b.
square units X =
C.
X =
square units
d.
X =
square units
Lesson 7: Interpret area models to form rectangular arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

2. lillian arranges square pattern blocks into a 7 by 4 array. Draw lJillian’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. Fiona draws a 24 square centimeter rectangle. Gregory draws a 24 square inch rectangle. Whose
rectangle is larger in area? How do you know?

Lesson 7: Interpret area models to form rectangular arrays. n
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area model
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Lesson 8

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

Suggested Lesson Structure

Bl Fluency Practice (121 minutes)

[ Application Problem (5 minutes)
Concept Development (34 minutes)

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

Fluency Practice (11 minutes)

= Multiply by 6 3.0A.7 (8 minutes)
= Group Counting 3.0A.1 (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:
S:
T:

S:

(Write 7x6 = .) Let us skip-count up by sixes. (Count with fingers to 7 as students count.)
6,12, 18, 24, 30, 36, 42.

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.)

60, 54, 48, 42.

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

T:

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

COMMON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

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.
=  Foursto 40
=  Sevensto 70

=  Eightsto 80
=  Nines to 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.

L 2x1 = Al
R a The areo is

y Al Square 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

s o o s St Lesson sTemplate [T

Part 1: Relate side lengths to area.

T: (Projectimage shown below.) How many rows are in
the incomplete array?

sgumon [+ e e 0agE™Y s

MM N Lesson 8: Find the area of a rectangle through multiplication of the side lengths. ny
coRE"® engage™  ses
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

S: 4 rows.
T: How many square units are there in each row?
S: 7 square units.
T: Talk to your partner: Do we need to complete the
array to find the area of the rectangle? Why or why o iy o el Bl e
not? learners relate the number of square
S:  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. T tudents, it
How are the side lengths related to the area? A, OEEEIE, Lty
appear that these words are used
S:  If you multiply the side lengths together, the product is interchangeably. Help clarify their

the same as the area. meaning.
T: Talk to a partner: Can you multiply any two side

m lengths to find the area?

S: 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?
S: 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.

S:  (Draw and label.)
L T: Wasouranswer correct?
S:  Yes, | used the grid paper to count 28 squares inside. = | skip-counted 4 sets of sevens to make 28.

Continue with the following possible sequence: 6x 5,8 x7,and 9 x 6.

Part 2: Use side lengths to find area.
8cm

(Draw or project the rectangle shown at the right.)

T: What do you notice about this rectangle?

S: We know the side lengths, but there is no grid inside.
- Itis an area model.

Area =?sgcm
6cm q

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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

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

9cm 9in 7 ft
Area=7?sgcm
5cm
8in Area ="?sqin 10 ft Area = ? sq ft
Part 3: Use area and side length to find unknown side length.
(Draw or project the rectangle shown at the right.)
?cm

T: What do you notice about this rectangle?

S:  We know the area, but not both side lengths.

- One of the side lengths is unknown. Area =27 sq cm

T: Write a multiplication equation on your board to show how 3em
to find the area of this rectangle. Use a question mark for
the unknown side length.
S: (Write3x?=27.)
T: What is the value of the question mark?
S: 9!
T: How do you know?
S: Iknow that 3 times 9 equals 27!
T: So, what is the unknown side length?
S: 9 centimeters!
T: Write the related division equation on your board.
S: (Write27 +3=9))
Continue with the following suggested examples:
?cm ? ft 7in
Area =32sgcm
4cm q - e 2in Area=42sqin
24 sq ft

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

S: lcan think of it as a multiplication equation with a missing factor. = Or, | can divide the area by the
known side length.

Date: 8/15/14
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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 studentsin a
conversation to debrief the Problem Set and process the
lesson.

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

=  |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:
Date: 8/15/14
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wne i1 -
1. Write a multiplication equation to find the area of each rectangle.
6t
4 it b 71
4ft |Area: g sq ft it |a ag f
8t | aens Dl sqft o e
b ox b -3
% <N -5
2. Write a multiplication equatian and a division equation to find the unknown side length for each rectangle.
E ft 5 ft aft
b, .

3it | Area=15saf

i ft | Area=28sqft

oft| Area=72sqft
e 2.5 .15
5.3 .5
A x4 - B
A x% -na % .4 .1
H2 - 4 .. %
3. On the grid below, draw a rectangle that has an area of 42 square inches. Label the side lengths.
= [ 1
i L4
n Al |
3|
35] |
]
Tin
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Lesson 8 Problem Set m

4. Ursads de gths of d ‘What is the area of the
rectange? Explain how you found yoursnswer
oM

Q« b= 54 sq. em :
Qem The ovea of the rec#argle 's 54 7.4

T found the are mulplyr
the side k’.@\‘hs. vy

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?

Eliza Brother No, Eliza is ot

ME vight because her
bfe Sk droom s

orr: 42 5¢. fx 5% 0spfe UL g fb and

Yer biothers voom wer brother's

The area of Elias s dn qrew oF i
is on!
voom s U2 S¢.fr 4o sp 4. Wy o <.
6. Cliff draws a rectangle with a side length of 6 inches and an area of 24 square inches. What is the other o
side length? How do you know?
9
(PR 224

b.m GXL{‘gz{
W po=— e

" The other side length is U inches
because 24 divtded by b equals 4

“ 7 COMMON | temons:
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o st et L1 rccn Yomromioran

Find the area of a rectangle through multiplication of the side lengths.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Pattern Sheet

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)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Problem Set

Name Date

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

b 6 ft
a. 7 ft : 7 ft c.

4ft | 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

3 ft Area = 15 sq 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 inches. Label the side lengths.

Lesson 8: Find the area of a rectangle through multiplication of the side lengths. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Problem Set

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?

Date: 8/15/14
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Name Date

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

9 inches

3 inches Area: sgin

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

inches

6 inches Area: 54 sqin

Lesson 8: Find the area of a rectangle through multiplication of the side lengths. n
COMMON | e [u engage™ s

This work is licensed under a

- S
© 2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

Name Date
1. Write a multiplication equation to find the area of each rectangle.
a. b.
8cm
8cm
3cm
Area: sg cm
—= 6 cm Area: sg cm
X =
X =
¢ 4ft d. 7 ft
4 ft Area: sq ft aft Area: sq ft
X = X =

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

9 ft
a. ft. b.

ft Area: 36 sq ft
3ft Area: 24 sq ft a

Lesson 8: Find the area of a rectangle through multiplication of the side lengths. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

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?
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grid

Date: 8/15/14

c MM N Lesson 8: Find the area of a rectangle through multiplication of the side lengths. ny
coRE"® engage™  ses0

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



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

4’ Mathematics Curriculum

GRADE 3 ¢ MODULE 4

Topic C
Arithmetic Properties Using Area
Models

3.MD.5, 3.MD.7

Focus Standard: 3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.

a. 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.

b. 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.
3.MD.7 Relate area to the operations of multiplication and addition.

a. 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.

b. 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.

c. 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.

d. 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.

Instructional Days: 3

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 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.

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
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic C

using the distributive property to determine the missing 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 missing 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 engage in MP.3 as they 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 Towards 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)

COMMON Topic C: Arithmetic Properties Using Area Models n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Lesson 9

Objective: Analyze different rectangles and reason about their area.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Find the Area 3.MD.7 (4 minutes)
= Decompose the Multiplication Equation 3.0A.5 (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.

=  Foursto40
= Sevensto 70
= Eightsto 80
= Ninesto 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.
T: Write a multiplication sentence to represent the area of the rectangle.
ES#E_MON I[.)easts:n 9: :;;é\ﬁidlfferent rectangles and reason about their area. engage ny
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S:

(Write2mx4m=8sgmordmx2m=8sqm.)

Lesson 9

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 G3—M3 concepts.

T:

S:

(Write8x6=(5+___)x6.) Copy the equation on your
personal white board, and fill in the blank.
(Write8x6=(5+3)x6.)

(Write=(__x6)+(___ x6).) Copy the equation on
your personal white board, and fill in the blanks.

(Write (5 x6) + (3 x6).)

Solve the multiplication problems and write an addition equation.

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

Continue with the following possible sequence: 7 x 6,6 x6,and 9 x 6.

Application Problem (5 minutes)

Sample Work

8x6

=(5+3)x6
=(5%6)+(3x6)
=30+18

=48

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 Hlgs

Txb=4g 7 Ug-42- 4,
Bin. Hario needs 48square .
'c';dr"cu;ﬂ\';j o cover He hasyzHles é{ ::lt:e”;e‘is
Gein, ' indh ﬂ'[esq-::rg
completely cowver

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.

Lesson 9: Analyze different rectangles and reason about their
Eg#E_MON Date: 8/26/14
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Concept Development (33 minutes)

Materials:

Problems 1 and 2 in the Problem Set

Lesson 9

(S) Small centimeter grid (Template), personal white board, Problem Set

T: How can we cut this grid to get 2 equal rectangles? NOTES ON
S:  Cutitin half. - If we cut on the line between the fifth MULTIPLE MEANS
and sixth rows, we’ll have 2 equal rectangles. = If we OF ACTION AND
fold the grid in half and cut along the fold, we can EXPRESSION:
make 2 equal rectangles. cutt b sci )
utting paper with scissors may be a
T: Do that now, and then answer Problem 1(a). challenge for some learners. Precision
is important to this lesson. Please try
L J IJ ( Ij ‘I { the following tips:
] 1 = Provide centimeter grids on
| | J_% ! cardstock or thicker paper.
= Darken and thicken the cutting
T: (Point to the side length of 10 centimeters.) This is the lines.
length of the rectangle. What is its value? * Provide left-handed, loop, spring,
S 10 centimeters self-opening, or other adaptive
: i . . .
scissors, if needed.
(Point to the side length of 5 centimeters.) This is the = Instruct students to turn the paper,
width of the rectangle. What is its value? not the scissors.
S: 5 centimeters. = Offer precut centimeter grids.
T: How can you find the area of one of the rectangles?
T: Answer Problem 1(b). (Allow students time to work.) ——
What is the area of one of the rectangles?
S: 50 square centimeters!
What is the area of the other rectangle? How do you
know?
S: 50 square centimeters because the rectangles are
equal.
How can you find the total area of the rectangles?
S:  Add 50 square centimeters plus 50 square centimeters.
Answer Problem 1(c). (Allow students time to work.) e et s
What is the total area? :
S: 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? i
Lesson 9: Analyze different rectangles and reason about their area. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

S:
T.

L

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.

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?

5 x 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 x2) 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!

T: What did you notice about the sum of the areas of the 2 small rectangles and the area of the longer
rectangle?
S:  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?
B S:  Add the areas of the smaller rectangles! — Lessan 9 Problem set. [EXZ)
Problem Set (10 minutes) w001 e
1. OUtthe grid inte 2 equal rectangles.
a. Draw and tabel the side lengths of the 2 rectangles.
Students should do their personal best to complete the ¢ 0 cm
Problem Set within the allotted 10 minutes. For some 5tm Sem
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some g “‘"“é"”;(““,";“‘:“‘g{;“““’""“"'"‘”"‘""“
problems do not specify a method for solving. Students The drea of ot m““{‘f" is 50 5q. Ch.
should solve these problems using the RDW approach . w"'gbﬂuimggw?'m“mm«-m
used for Application Problems. The +okl arm of the 3 Fechangies i3 1005y chn
2 Place your 2 equal rectanghes side by side 10 create 2 new, longer rectange.
. Draw an area m odel to show the new rectangle. Label the side lengths.
. . 20 tm
Student Debrief (10 minutes) -
Lesson Objective: Analyze different rectangles and reason
. b. Find the total area of the langer rectangle.
about their area. 5y a0: 5« 2 tens
T . . = D
The Student Debrief is intended to invite reflection and - ['oo Fens cmn
active processing of the total lesson experience. *
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Lesson 9

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

lesson.

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

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 137

How was Problem 4 different from the other
problems?

Exit Ticket (3 minutes)

Lesson 9 Problem Set m

Furaha's Rectangle Ralvema's Rectangle
3. Labalthe side lengehe an the rectangles shove and find the sres of sach rectangle.
Gy b= qu;_gg i
Furahas vectangle has ema's recrangle has
an area of ;:Us!‘ Uhts. aih area of ?;jsq wunits,

B Fursha pushes his rectangle e 1o fabama’s rectangle 1o form & new, loager rectangle. Draw an
sras medel o shaw the rew rectangle. Libel tha side lengthi.

13

B

of the new, uriits, 15 she right? Explain your
25 ":nlnes r h+ bemuse the area of the
thw \"t,c-!-.:.nﬁ ua! to Hae Sukn of Hoe
avens of Hie Sma“el' Vectangles and 34 38 = 52 Square

) ) Ui i#5,
4, Ko Ll e arwa of below by [ of Rectangles Aand B ks
Sherihet Wiy or iy mor? }Jg! she's wot vight. The area

§ Hae IOHJ Hanale will
Rectangle & Ruclangls B E m"?a"\c:&l Df’ Rﬂ(ﬁf}uhﬂ
Aand B loecause mnﬁgm
Qﬂmv&lc B is in ?ﬂ.ﬂ&ﬁ]c
BTLESHMON [ ppapeemsomers o oaSarms engage™ _scs
_______ N T e

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 PrOblem Set

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.

¢.  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.

Lesson 9: Analyze different rectangles and reason about their area.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 PrOblem Set

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?

o
10}
(o]
—t
Q
S
Q.
o
™

Rectangle A
Lesson 9: Analyze different rectangles and reason about their area. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Exit TICket

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?

MM N Lesson 9: Analyze different rectangles and reason about their area. n
cORE® engage™’

RE— Date: 8/26/14

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

4.C.10


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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

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.

¢.  Write an equation to show the total area of the 2 rectangles.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Homework

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.
Lesson 9: Analyze different rectangles and reason about their area. n
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small centimeter grid
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

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)
Concept Development (37 minutes)

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

Fluency Practice (8 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Find the Unknown Factor 3.0A.4 (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
=  Eights to 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.)

COMMON Lesson 10: Apply the distributive property as a strategy to find the total area
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Continue with the following possible sequence:

6x =24
4x =24
9x__ =72
12x__ =36
4x =48

Application Problem (5 minutes)

Lesson 10

3x__ =24 6x__ =36 9x__ =36
4x__ =36 8x_ =72 8x =48
6 x =48 2 x =24 12 x =24 The suggested sequence for this
_ _ _ fluency activity helps students solve
12x__ =48 12x_ =72 3x___ =36 number sentences with 12 as a factor.
While some students might be fluent
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
seen in Lesson 11.

Sonya folds a 6 by 6 square-inch piece of paper into 4 equal parts (shown below).
What is the area of 1 of the parts?

3in. 3x 32T 5. in.
3in. Tlf\e avea. of 1
pare is 9 sg inches. or

bxh=3¢

The piece of paper
as an area of

1A Square incheg

36+1-q

The area of

1 fpided port is
9 51{1&!2 irndes,

3. Bin

Note: This problem reviews the concept of finding area.

Concept Development (37 minutes)

Materials: (S) Personal white board, square-centimeter tiles, tiling

(Template)
Tiling Template with Sample
Students start with the tiling template (the partially shaded rectangle shown Work
below) in personal white boards. 6

T: (Project the tiling template.) There are 3 rectangles we will
focus on: the large rectangle (trace its boundary line with your
finger), the shaded rectangle (trace its boundary with your 5

finger), and the unshaded rectangle (trace it). >x6
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? 3 3x6

S: 48 square centimeters!
Use square-centimeter tiles to find the side lengths of the

(5x6)+(3x6)

shaded rectangle. (Allow students time to work.) What are

the side lengths?

COMMON
CORE’
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o dv 40 dJ0 Ad90 40 40 A0 49

5 centimeters and 6 centimeters!

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 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?

3 x6!

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 (5 x6) + (3 x6).)

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 units!

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. What is 5 + 3?

gl Distributive Property Expressions
What is the new expression? 8x6

8 x6.

What is the area? (5+3)x6

48 square units! (5%6)+(3x6)

Is that the same answer we just found?

Yes!
(Record distributive property expressions as shown.) How are these three expressions related?

of a large rectangle by adding two products.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10

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.
MP.7
- T: Discuss with a partner how the large rectangle on your board also shows the break apart and
distribute strategy.

.—— S:  (Discuss.)
Repeat the process with the following possible suggestions, NOTES ON
providing pictures of rectangles with grid lines: MULTIPLE MEANS
= A 15 by 8 rectangle. (Students can partition as OF ACTION AND
(10 +5) x 8. This helps students see that this EXPRESSION:

strategy is helpful when they cannot multiply the

. Consider directing students who may
side lengths because they do not know these facts.)

not complete the Problem Set within
= An 18 by 9 rectangle. (Students can decompose as the allotted time to Problem 2 for
double 9x9 or (10 +8) x9.) valuable application and
demonstration of understanding of
today’s objective. Offer planning and
strategy development support to

T: We broke apart the 18 by 9 rectangle into two 9 by 9
rectangles. What other ways could we break apart this

?
reCtangle' learners, if needed. Model a think-
S:  lwould do 10 by 9 and 8 by 9 rectangles. aloud with two or more possibilities,
Explain to a partner the process you use to decide how reason about the selection, and solve.

to break apart a side length.

S:  llook for facts | know. = |try to find a way to

make a 5 or 10 because they’re easy facts. I oA M Lesson 10 Problem Set

. Name GIY\Q § o Date -

Problem Set (10 minutes) A i i i e e P Bt o
rectangle by adding the areas of the two smaller rectangles.
Students should do their personal best to complete the i , " ]
Problem Set within the allotted 10 minutes. For some : ex7=5e97 . W
. . . . =(5x7)+(3x7)

classes, it may be appropriate to modify the assignment by 35.21 P K P
specifying which problems they work on first. Some s et - Y8 squae s
problems do not specify a method for solving. Students

should solve these problems using the RDW approach
used for Application Problems.

10 3 . lo 3
Student Debrief (10 minutes) . 3
Lesson Objective: Apply the distributive property as a et L on
strategy to find the total area of a large rectangle by e ¥ e s
adding two products. « 9 seunre e
The Student Debrief is intended to invite reflection and B GO | “ engage™ acs

active processing of the total lesson experience.
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Lesson 10

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

lesson.

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

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?

Lesson 10 Problem Set

2. Vince imagines 1 more row of eight to find the total area of a 9 x 8 rectangle. Explain how this could help

This can help Vince solve
I oqx 3 because now he can
+hink of it as [0xg minus
X8, which s %0-8. So
the area s 72 S‘ZM(LV’S’
URits.

Shade to break the 15 x 5 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.

151Gz (10¢5) x5
= (10x&)+ (5x5)

50 + a5
i, i+
W//MAV///V//W 15 S(anrc‘un S ,
VI The  +otal aren i '75 Suare Units.
W~ ooy apart 15 in +o 10 and 5
because they are easy facts. T found

Yhe areas of the Smaller Y“(’C'/ﬂtlj}fi
5 and added  find the aren
of  the [ayje V\ec+aryl€.

i,
I,

4 oq

R " engage™ s

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 you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

Name Date

1. 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.

° , b. 4
5
12x4=(__ +2)x4
=(__ x4)+(2x4)
= +8
3 =_______squareunits

8x7=(5+3)x7

(5x7)+(3x7) 2

= +

square units

c d.
6
6x13=6x( +3)
=(6x___ )+(6x3)
= + 8x12=8><( + )
= square units =(8x__ )+(8x___ )
= +

square units

of a large rectangle by adding two products.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set

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.

MM N Lesson 10: Apply the distributive property as a strategy to find the total area ny
coRE"® engage™  scx

of a large rectangle by adding two products.
Date: 8/15/14

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



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Exit Ticket

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.

8x7=8x( + )

9x13=9x + )

(8 x ) +(8 % )

= ( x )+ ( X )

= +

square units
= square units

c MM N Lesson 10: Apply the distributive property as a strategy to find the total area ny
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of a large rectangle by adding two products.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

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
= ( X 5) + (2 x 5)
q
= +10

9x8=(5+4)x8

=(5x8) +(4x8)

= + 2

square units

7x13=7x( +3)
:(7X—)+(7X3) 9X12:9x( + )
=(9x___ )+(9x

)

= +

= +

= square units

= square units

of a large rectangle by adding two products.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Homework

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.

COMMON Lesson 10: Apply the distributive property as a strategy to find the total area

of a large rectangle by adding two products. engage ny 4.C.23
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Template

tiling

of a large rectangle by adding two products.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

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 3.0A.1 (3 minutes)
= Find the Unknown Factor 3.0A.4 (5 minutes)
= Find the Area 3.MD.7 (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
=  Eights to 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: (Write6x __ =12.) Find the unknown factor, and say the equation.
S: 6x2=12.
Continue with the following possible sequence: 4x__ =12,2x__ =12,and3x__ =12.

MM N Lesson 11: Demonstrate the possible whole number side lengths of rectangles ny
CORE'© engage

with areas of 24, 36, 48, or 72 square units using the associative
property.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 11

T: (Write3 x __ =24.) Copy my equation on your personal white board, and fill in the unknown factor.

S: (Write3x8=24.)

Continue with the following possible sequence: 4x __ =24,8x __ =24,6x___ =36,4x__ =36,6x__ =24,
9x__ =36,9%x__ =72,6x___=48,8x__ =72,8x___=48,and2x__ =24,

Find the Area (5 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews using the distributive

property from Lesson 10.

T: (Project the rectangle as shown.) On your 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.
S: (Write3x3.)

How can you use these expressions to find the area of

the large rectangle?
S:  Addthem!

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 square units.)

Continue with the following possible sequence:
9x5=(5%x5)+(4x5),13x4=(10x4)+ (3 x4),and
17 x3=(10x3) + (7 x 3).

Application Problem (5 minutes)

The banquet table in a restaurant measures 3 feet by 6 feet.
For a large party, workers at the restaurant place 2 banquet
tables side by side to create 1 long table. Find the area of the

new, longer table.

Gft G f3.
aﬁ-@ 3x12=(3%6)+(3%6)
— = 18 * Ig
i e — - EG

124, The 4otal areq of 2

bonguet +ables 15 3659t

with areas of 24, 36, 48, or 72 square units using the associative

COMMON Lesson 11: Demonstrate the possible whole number side lengths of rectangles
CORE’

property.
Date: 8/15/14

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

Sample Work

(3x5)+(3x3)
=15+9
= 24 square units

Alternatively, challenge students
working above grade level with this
length unknown version:

One fourth of the banquet table has an
area of 9 square feet. If the width of
the table is 3 feet, what is the length?
What is the area of the table?

12+

3x12= (3x10)+(3x2)
B T
fof+ 20 = 326
The +otal area =f°
Z banquet 4ables is
36 59, .

This work is licensed under a
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

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)

Materials: (S) Personal white board

T:

A

4 490 49

w

v 40 490 49

4 v 49

12

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.

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 x 2) 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 x3) x 6.)

Will you be able to find new side lengths by moving the parentheses?
(Write 2 x (3 x 6).) Yes, it will be 2 and 18!

(Write 3 x (3 x 4).) Why is this expression equal to our first one, 3 x 12?
Because you wrote 12 as 3 x 4.

Write this expression on your board with the parentheses in a different place. At my signal, show
me your board. (Signal.)

(Show (3 x 3) x4.)

Solve 3 x 3 and write the expression on your board. (Allow students time to work.) Whisper the new
expression to a partner.

9 x4,
What new side lengths did we find for a rectangle with an area of 36 square units?

with areas of 24, 36, 48, or 72 square units using the associative

Lesson 11: Demonstrate the possible whole number side lengths of rectangles n
ggaon engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM

S: 9and4!

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?

Lesson 11

S:  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.

m side lengths?

S: 5,7,8,and 10.

numbers by to get 36.
Would any two-digit number times two-digit number work?

S:  No, they would be too big. = No, because we know
10 x 10 equals 100, and that’s greater than 36.

T: Now, do you think we found all the possible side whole
number side lengths for a rectangle with an area of 36
square units?

L S: Yes!

Repeat the process with rectangles that have areas of 24, 48,
and 72 square 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.

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

property.
Date: 8/15/14

T: Do you think we found all the possible whole number side lengths for this rectangle?
S:  Yes. = I'm not sure.

T: Let’slook at our side lengths. Do you have a side length of 1?

S:  No! We forgot the easiest one. = It’s 1 and 36!

T: Do we have a side length of 2?

S: Yes.

T. 37

S: Yes.

T:

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

Discuss with a partner why these numbers aren’t in your list of side lengths.
S: 5,7,8,and 10 can’t be side lengths because there aren’t any whole numbers we can multiply these

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Extend Problem 1 for students working
above grade level by inviting
experimentation and choice in placing
parentheses, as well as number order,
in the multiplication sentences. For
example, ask, “What would happen if
we changed it to 4 x 6 x 2?” Encourage
students to discuss or journal about
their discoveries.

Assist English language learners by
rephrasing Problem 4 in multiple ways.
Ask the following: “How does the
difference between the length and
width of the rectangle change the
shape?”
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

Student Debrief (10 minuteS) NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set
wame_G1NQL GBI

Lesson Objective: Demonstrate the possible whole L The rectangls elow hav th same aea. Move th () o find the issing sdelengths. Thensove

number side lengths of rectangles with areas of 24, 36, g 48 e .

48, or 72 square units using the associative property. it Y

The Student Debrief is intended to invite reflection and . |:| 2 o

active processing of the total lesson experience. s s ax @ = Ub aqem I:l

Invite students to review their solutions for the Problem = ‘iLI fj{?ﬁ

Set. They should check work by comparing answers W o] 3. =ty

with a partner before going over answers as a class. ~axxo)

Look for misconceptions or misunderstandings that can j@ﬁ o=l "7

be addressed in the Debrief. Guide studentsin a —'_Lﬁ_f_:

conversation to debrief the Problem Set and process

the lesson.

You may choose to use any combination of the T oued a8 ail e possible whole number Side length:

questions below to lead the discussion. from 1 4o 10, T found ¥hat 57,9 and 10 can't be a

Side lvehg% lecause there arent any whote Numbers L
P

. . 's I K I d
=  Turn your paper horizontally and look at Problem o i ‘;/0;\0 i ;fe Lﬁ;j@ {;’:’ I w”:i‘;"mjle ﬁ‘f\:‘h

1. What property does this show? O dren” of 4T ST cm,

“ %8[,:\[‘\/\()7\ Lesson 11:
at

# rectangles with

engage™ acw

= 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

yo u k n OW? 3. InProblem 1, what happens to the shape of the rectangle as the difference between the side lengths gets
smaller?

fs +he difference between the side lenoths dets

= Compare your answer to Problem 4(c) with a J E)
onaller, the Welandes get dller and hot as” wee.

7 H .
p.artner s. Did you both come up with the same They e cloer “vo o square,
side lengths? Why or why not? 4. a. Find the area of the rectangle below.
8 cm
= Explain to a partner how to use the strategy we 429712
. . 9cm Area: H2 SZ om
learned today to find all possible whole number
side lengths for a rectangle with an area of 60 _
b. Julius says a 4 cm by 18 cm rectangle has the same area as the rectangle in Part (a). Place
Sq u a re u n |tS . parentheses in the equation to find the related fact and solve. Is Julius correct? Why or why not?
ax18=4xfx9) \fcs, Tulius is corpect, 1% can be
. . . “foxdeo Writken as x4 and when T Mmove
Exit Ticket (3 minutes) 8 <A e parentheses, T end up with

=12 saem 19, which ezudif 72.
After the Student Debrief, instruct students to complete

€. Use the expression 8 x 9 to find different side lengths for a rectangle that has the same area as the

the Exit Ticket. A review of their work will help you assess rectangien Par (). Show your cquations using porentheses. Thn estimteto daw the rectagle
the students’ understanding of the concepts that were $ ;:fbe;he:“(:g:;) S
presented in the lesson today and plan more effectively : (3¢3) «3
for future lessons. You may read the questions aloud to *4y3 4 em
the students. T 7 s Cm
axen T =~ engage™ sc

with areas of 24, 36, 48, or 72 square units using the associative
property.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

Name Date
1. The rectangles below have the same area. Move the parentheses to find the missing side lengths
Then, solve.
a. 6 cm b. cm
lcm | |
8 cm Area: 1x48 = sqcm
C- Cm
Area: 8 x = sgcm 2 em
Area: 8x6=(2x4)x6
=2x4x%x6
d.
cm
= X
4cm = sqgcm
e cm
Area: 8x6=(4x2)x6
Area: 8 x6=8x(2x3)
=4x2x%x6
cm =8x2x3
= X
= X
= sqcm
= sg cm

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 n
coM--MON with areas of 24, 36, 48, or 72 square units using the associative engage y 4.C.30
CORE property. S
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

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

sgcm

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.

with areas of 24, 36, 48, or 72 square units using the associative
property.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Exit Ticket

Name Date

1. Find the area of the rectangle.

8cm

8cm

The rectangle below has the same area as the rectangle in Problem 1. Move the parentheses to find the
missing side lengths. Then, solve.

cm

Area: 8 x8=(4x2)x8
cm

=4x2x8

= X

sqcm

Lesson 11: Demonstrate the possible whole number side lengths of rectangles n
COMMON with areas of 24, 36, 48, or 72 square units using the associative engage y 4.C.32
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

Name Date
1. The rectangles below have the same area. Move the parentheses to find the missing side lengths.
Then, solve.
36 cm
9cm 1cm] |
4cm b. Area: 1x36= sqcm
a. Area: 4x = sqcm

cm

2cm

cm

c. Area: 4x9=(2x2)x9

2x2x9

= X
cm

sqcm

d.  Area: 4x9=4x(3x3) cm

4x3x3

= X

cm

sgcm

e. Area: 12x3=(6x2)x3

6x2x3

= X

sq cm

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?

Lesson 11: Demonstrate the possible whole number side lengths of rectangles n
coM--MON with areas of 24, 36, 48, or 72 square units using the associative engage y 4.C.33
CORE property. S
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

3. a. Findthe area of the rectangle below.

6cm

8cm

b. Hilda says 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=4x2x%x6
=4x2x%x6

= X

sqcm

c. Use the 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.

with areas of 24, 36, 48, or 72 square units using the associative
property.
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Topic D

4, Mathematics Curriculum

GRADE 3 ¢ MODULE 4

Applications of Area Using Side

Lengths of Figures

3.MD.6, 3.MD.7, 3.MD.5

improvised units).

Focus Standards: 3.MD.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and

3.MD.7 Relate area to the operations of multiplication and addition.

a. 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.

b.  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.

c. Usetiling 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.

d. 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.

Instructional Days: 5
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. (See examples of problem types in the chart on page
19 of the Geometric Measurement Progression.) 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 Topic D.

COMMON Topic D: Applications of Area Using Side Lengths of Figures
ORE’ Date: 8/12/14
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Lessons 13 and 14 introduce students to finding the area of composite shapes. They learn to find the missing
measurements using the given side lengths and then make decisions about whether to decompose the tiled
region into smaller rectangles and add the areas (3.MD.7c) 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 Towards 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)

COMMON Topic D: Applications of Area Using Side Lengths of Figures n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Lesson 12

Objective: Solve word problems involving area.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

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

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 7 3.0A.7 (7 minutes)
= Find the Side Length 3.MD.7 (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

= Sixes to 60
=  Eights to 80
= Nines to 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.

COMMON Lesson 12: Solve word problems involving area. ny
CORE' engage
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Continue with the following possible sequence: 9x 7,6 x7,and 8 x 7.

T: (Distribute Multiply by 7 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.

. units
10 square units. —

What’s the width of the rectangle?
2 units 2 units| Area =10 square units

A 4

(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 __ =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.
G
- 6¥9:=54 qufé’ylfa“-?) 19m
The areq a{‘ =(6x3>x3
the rectangle rs = 18x 3
.39, me = S4sqg.medes

The side len he ﬂF.H-..E rectan f_‘j

are 18 meters and 3 met

Note: This problem reviews using the associative property to generate whole number side lengths of
rectangles with a given area.

COMMON Lesson 12: Solve word problems involving area. n
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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:

S:
T:
S
T

v

S 40 40 490 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. 4 ft
(Draw an incorrectly scaled model such as the one shown at right.)
If the length is 4 feet and the area is 32 square feet, can the w Area =32 sq ft

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.

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 at 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.
(Write32 +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?

COMMON Lesson 12: Solve word problems involving area. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem 2: Choose a strategy to find the area of a larger rectangle.

Lesson 12

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 at right.) 7ft

Talk to your partner: How can we find the
area of Amir’s bedroom since the

Area: 7x 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.)
T: 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 the rectangle apart 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 has to wash?

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.

Date: 8/15/14
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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) T Lasson 13 protlemset X
N : : wame GO e
Lesson ObJeCtIve: SOIVe Word prOblems InVOIVIng area- 1. Each side on a sticky note measures 9 centimeters. What is the area of the sticky note?
Qem i
The Student Debrief is intended to invite reflection and qeqs 8l sp em
active processing of the total lesson experience. Ao The area of ‘he sticty hote
is 81 sg Cim.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers

2. Stacy tiles the rectangle below using her square pattem blocks.

with a partner before going over answers as a class. 3
Look for misconceptions or misunderstandings that can wis [T _
be addressed in the Debrief. Guide studentsin a e ol eyt mese il el
. . whole number side lengths that has the same area. p
conversation to debrief the Problem Set and process 3y 4r 12 :‘l unis L unis 2
the lesson. The aven of SHoys it
' Vccmv:j\e is [0 sq units. 2% s 12 5{ ands
You may choose to use any combination of the A
questions below to lead the discussion. e
Yes, T can draw o | unit Ly 12 units
= What shape is the sticky note in Problem 1? Feck angl because 3 Kmow le 2= 12
How do you know? 12_unts
. Ll Az 1D s unt |
= Share student explanations to Problem 2(b). e '
=  What is another way the artist’s mural in MR ESRON [ gmsmimies - engage™ oo
Problem 3 could have been broken apart? o e (OIS .
=  How did you identify Alana’s pattern in
Problem 4’,) NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set
= Discuss how you found the area of two pieces . S e
N Anar!l;lpair\tsal.xlslommura on awall. What is the total area of the mural? Use the break apart
of Jermaine’s paper in Problem 5. Why was it and dstite e
necessary to find the unknown side length 1on —n Yo+ 24= bY
first? Are there any other ways to find the i oeq B iUm ﬂ The total area of the
. Y110 =40 Yip=2y Mutal is (Y square Feet,
area of the two pieces of paper?
(81 —27=54 Ne| Cm.) 4. Alana tles the 3 figures below. She says, “fm making a patteml” 1
=  How were all of today’s word problems A ‘l
related? Does the unknown in a problem H
it? ? Ly B Il
Change the Way yOU SOIVe It' Why or Why nOt' a. Fﬁi{ti:riof?hfilau}'saﬁ;lrian:i&ainherpmérﬁ.s‘gs —- Xb=36
Alara adds | row and | column
Exit Ticket (3 minutes) to each fiqure,

b, Draw the next 2 figures in Alafa’s pattern and find their areas.

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

5. Jermaine glues 3 identical pieces of paper as shown below and makes a square. Find the unknown side
length of 1 plece of paper. Then find the total area of 2 pleces of paper.

seam

The Mm'ssiyy Side

assess the students’ understanding of the concepts that 3 9:3:3cm teng¥h s V3 cm.
were presented in the lesson today and plan more som 3x 9= &7 sp.om
effectively for future lessons. You may read the Thea"_;izl‘ Tmif ;CM 2 pieces of
questions aloud to the students. paper is 54 sg- cm.
I SZMMON [y it engage™ _uos
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Pattern Sheet

Multiply.

7 x 1 = 7 x
7 x5 = 7 X
7 x 9 = 7 X%
7 x5 = 7 X
7 x 5 = 7 x
7 x 6 = 7 X
7 x 6 = 7 x
7 x 6 = 7 X
7 x 8 = 7 x
7 x 8 = 7 X
7 x 8 = 7 x
7 x 9 = 7 x
7 x 9 = 7 x
7 x 7 = 7 x
7 x 9 = 7 x

multiply by 7 (6—10)

Date:

COMMON Lesson 12:
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2 = 7 x 3 = 7 x 4 =
6 = 7 x 7 = 7 x 8 =
10 = 7 x 5 = 7 x 6 =
7 = 7 x 5 = 7 x 8 =
9 = 7 x 5 = 7 x 10 =
5 = 7 x 6 = 7 x 7 =
8 = 7 x 6 = 7 x 9 =
7 = 7 x 6 = 7 x 7 =
7= 7 x 9 = 7 x 7 =
6 = 7 x 8 = 7 x 7 =
9 = 7 x 9 = 7 x 6 =
7 = 7 x 9 = 7 x 8 =
8 = 7 x 6 = 7 x 9 =
9 = 7 x 6 = 7 x 8 =
7 = 7 x 6 = 7 x 8 =

Solve word problems involving area.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

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.

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

3. An artist paints a 4 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
Lesson 12: Solve word problems involving area. n
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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?

Lesson 12: Solve word problems involving area. n
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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?

Lesson 12: Solve word problems involving area. n
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4. Arectangular 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.

Date: 8/15/14
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Lesson 13

Objective: Find areas by decomposing into rectangles or completing
composite figures to form rectangles.

Suggested Lesson Structure

Il Fluency Practice

[ Application Problem
Concept Development

B Student Debrief

Total Time

(12 minutes)
(6 minutes)

(32 minutes)
(10 minutes)

(60 minutes)

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Find the Common Products 3.0A.7 (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.

L _— B
*  Threesto 30 | // 1 /.v_,;'
9 st Y Y
»  Sixes to 60 Lt = ¢ l/(” R
»  Eights to 80 ) o i
. N.g % 44 = |y SA= T
Ines to 20 HO=6xY
: : k=04 W
Find the Common Products (8 minutes) % W
cA D
s - /
Materials: (S) Blank paper §x4=23 ) (05
’J)(’/ >/(' \
Note: This fluency activity reviews multiplication patterns. 10x7=H0 60
After listing the multiples of 4 and 8, guide students through the 7 wY= | x5
following steps: o H1=, ;
Yyd=IxT
T: Draw a line to match the numbers that appear in both £ =3 X'(
columns. v = ’/~X(‘(
loy4d = SXU
S:  (Match 8, 16, 24, 32, and 40.)

COMMON Lesson 13: Find areas by decomposing into rectangles or completing composite

figures to form rectangles.
Date: 8/12/14
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T: (Write 2 x 4 = 8, etc., next to each matched number on the left half of the paper.) Write the rest of
the number sentences like | did.

S:  (Write number sentences.)

(Write 8 =1 x 8, etc., next to each matched number 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 x 4 =1 x 8.) Write the remaining equal facts as number sentences.
(Write4x4=2x8,6x4=3x%x8,8x4=4x8,and10x4=5x8.)
Discuss the patterns in your number sentences.

Jv 490 49

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:

LRI hins e aree. of Ho Students who solve the Application
X , - . Problem quickly may enjoy comparing
. ! Ll 8BS s5.im.
o ( : J Rty e their solution strategy with others.
They may discuss or journal about their
reasoning.

Ex |- [gsc]o\yr (5«1
5xln= 50 %35 =85

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)

Large Grid with Shaded Shape
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 at right.

T: Draw and shade the shape on your grid.
(Draw and shade.)

S
T: How do you find the area of a rectangle?
S: Multiply the side lengths!

figures to form rectangles.
Date: 8/12/14
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T: Talk to your partner: Can we find the area of the shaded figure by multiplying side lengths? How do
you know?

S:  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?

S:  We can break it into a square and a rectangle. = We can break it into three squares.
T: Draw a dotted line to show how to break the shaded figure apart into a square and rectangle.
S:  (Draw.)
T: (Model as shown at right.) What equation tells you the
area of the square on top?
S: 2x2=4|
What equation tells you the area of the rectangle on
bottom?
S: 2x4=8| T T
T: How do we use those measurements to find the area
of the shaded figure?
S:  Add them together!
T:  What is the sum of 8 and 4?
S: 12.
T: What is the area of the shaded figure?
S: 12 square units!

Draw or project the shape shown at right.

T: 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?

S: The area of the square is 16 square units. = Since the
entire square isn’t shaded, we need to subtract the 4
units that are unshaded. = 16 — 4 = 12 square units.

T: 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:

figures to form rectangles.
Date: 8/12/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Problem 2: Subtract to find area of a composite shape.

6
Draw or project the shape shown at right. cm

T: This figure shows a small rectangle cut out of a larger,

shaded rectangle. How can we find the area of the

shaded figure?

6cm

S:  We can break apart the shaded part. - Or we can 4 cm

subtract the unshaded area from the shaded square. ,

cm

T: (Shade in the white shape.) We now have a large, shaded

square. 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.

A 4

(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.”

(Write 2 x4 =8))
What is the area of the white shape?
8 square centimeters.

A I 4

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?

S:  Subtract 8 square centimeters from 36 square centimeters!
T: Write a number sentence to find the area of the shaded region.
S:  (Write 36 —8=28.)

Continue with the following example:

6in
3in
4in 2in
Problem 3: Subtract to find area of a composite shape with 11ft
unknown side lengths.
Draw or project the shape shown at right. aft
T: This figure also shows a small rectangle cut out of a 9 ft
larger, shaded rectangle, but what is unknown? t
S:  The side lengths of the smaller rectangle.
Do we have enough information to find the side
lengths of the smaller rectangle? ft 5 ft

figures to form rectangles.

MM N Lesson 13: Find areas by decomposing into rectangles or completing composite ny
coRE"® engage™ o
Date: 8/12/14

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



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
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S:  No, | don’t think so. > We know the side lengths of

the larger rectangle. > Maybe we can subtract to the NOTES ON
find the unknown side lengths. MULTIPLE MEANS
T: Opposite sides of a rectangle are equal. Since we know OF ENGAGEMENT:
the length of the rectangle is 9 feet, what is the Extend Problem 3 to students working
opposite side length? above grade level. Challenge students
S: 9 feet. to think about a real life scenario in

which this model might be used and to

T: You can then find the unknown lengths by subtracting write a matching word problem.
the known, 4 feet, from the total, 9 feet. Always offer challenges and extensions

S:  The unknown length is 5 feet! to learners as alternatives. Here, a
T: Use the same strategy to find the unknown width. studenBmightibelgiven theioponiof

. solving one other problem in addition
S: (Write11-5=6.) to this extension. Another option
T: What is the unknown width? would be to direct students to solve
S: 6 feet! the problem that later appears in the

. . Student Debrief.

T: Can we now find the area of the shaded figure?
S: Yes!
T: With your partner, find the area of the shaded figure.

Problem Set (10 minutes)

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some Gina,

Name Date

classes, it may be appropriate to modify the assignment by 1. Each of the ollowing igures s made up of 2 rectangles. Find the tota rea of each igure
specifying which problems they work on first. Some [ s (T T
problems do not specify a method for solving. Students A =]
should solve these problems using the RDW approach ?

used for Application Problems. i

Student Debrief (10 minutes)

Lesson Objective: Find areas by decomposing into }

rectangles or completing composite figures to form : TT

rectangles.

Figure 1: Areaof A+ Areaof B; _ 18 4 9 ’7&squmls
The Student Debrief is intended to invite reflection and

. . . Figure 2: Area of C + Area of D: JL 15 = 53 5q units
active processing of the total lesson experience.

) ) ] ) rures: aractesmreactt_ 4« QL o B0 s
Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a pgure mesorconmatne 10 o G 55 aums
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.

[/ SSMMON | emenis . ny
CORE engage 4.0.20

figures to form rectangles.
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NYS COMMON CORE MATHEMATICS CURRICULUM

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

How did you break apart the rectangles in Figure
4? Did anyone break apart the rectanglesin a
different way? (A rectangle of 10 by 2.)

In Problem 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 you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

COMMON
CORE’

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

Lesson 13:
figures to form rectangles.

Date: 8/12/14

Lesson 13

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

2. The figure shows a small rectangle cut out of a big rectangle. Find the area of the shaded figure.

9cm

Big veda le area: 10x9= 905 cm
Sl V‘C((-dyﬂie aweg: 4%3= 12 59 tm
a0'em Area of the shaded figure: ﬂl.i&:iwm

3. The figure shows a small rectangle cut out of a big rectangle.

4cm

3em a. Label the missing measurements.

Area of the big rectangle: 4 x g = és sqecm

s

. Area of the small rectangle: 4 .5 .20 sqem

Find the area of the shaded figure. ¥3- 20= Y3 % oM

nefes o completing compaste engage"y i

a
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

Name Date

1. Each of the following figures is made up of 2 rectangles. Find the total area of each figure.

Figure 1
Figure 2
A C
B D
E Rigure 4
Rigure 3
F
G
H
Figure 1: Area of A+ AreaofB: _ 18 + = sg units
Figure 2: Area of C + Area of D: + = sq units
Figure 3: Area of E + Area of F: + = sq units
Figure 4: Area of G + Area of H: + = sq units
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Lesson 13 Problem Set

2. The figure shows a small rectangle cut out of a bigger rectangle. Find the area of the shaded figure.

9cm

10cm

3cm

4cm

Area of the shaded figure: = sg cm

3. The figure shows a small rectangle cut out of a big rectangle.

4cm
cm
a. Label the missing measurements.
7cm —
3cm D- Areaof the big rectangle: x = sqcm
c. Area of the small rectangle: x = sqgcm
9cm

d. Find the area of the shaded figure.

COMMON Lesson 13: Eind areas by decomposing into rectangles or completing composite ny
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Name

Lesson 13 Exit Ticket

Date

The following figure is made up of 2 rectangles. Find the total area of the figure.

Area of A + Area of B:

sqg units

COMMON Lesson 13:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

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
[ Figure 4
1 |
E | F | H

I G 1

1 |
Figure 1: Area of A + Area of B: + = sq units
Figure 2: Area of C + Area of D: + = sq units
Figure 3: Area of E + Area of F: + = sq units
Figure 4: Area of G + Area of H: + = sq units

figures to form rectangles.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework m

2. The figure shows a small rectangle cut out of a big rectangle. Find the area of the shaded figure.

7cm

Area of the shaded figure:
- = sgcm

8cm

3. The figure shows a small rectangle cut out of a big rectangle.

a. Label the missing measurements.

b. Area of the big rectangle:
cm 6cm X = sgcm

c. Area of the small rectangle:
x = sqcm

d. Find the area of the shaded figure.
8cm

4cm
9cm
Lesson 13: Find areas by decomposing into rectangles or completing composite n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

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)
Concept Development (30 minutes)

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

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 8 3.0A.7 (7 minutes)
= Find the Area 3.MD.7 (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.

=  Foursto40

= 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.

COMMON Lesson 14: Find areas by decomposing into rectangles or completing composite

figures to form rectangles. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

T: Let’s skip-count down to find the answer, too. Start at 80. (Count down with fingers as students
count.)

S: 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.)

S: 40, 48.
Continue with the following possible sequence: 8 x 8,7 x 8, and 9 x 8.
T: (Distribute Multiply by 8 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.

(Write 5 x 2 = 10 square units or 2 x 5 = 10 square units.)

Write a number sentence to show the area of the unshaded rectangle.

(Write 3 x 2 = 6 square units or 2 x 3 = 6 square units.)

A I 4

(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 sq units + 6 sq units = 16 sq units or 6 sq units + 10 sq units = 16
sq units.)

Continue with the other figures.

figures to form rectangles.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Application Problem (5 minutes)

Lesson 14

Break apart the shaded figure into 2 rectangles. Then, add to find the area of the shaded figure below.

2. Subtract the area of the unshaded rectangle from the area of the large rectangle to check your answer in
Part (a).

—————

Areg- |2+ 4
= Iﬂ;sq_unih

/zil H ey s Areq = 4 x 5= 20sq, units

/f
5

20=-4r= Hj-g..i unit s

My answer is correct in Part {ad.

For both (o) and (b)) T ‘]D*
1% square units,

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

to the right.

T: What two strategies did we learn yesterday to find the
area of a non-rectangular shape?

S:  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.

T: Look at the figure in Problem 1(a).

What is the unknown width?

S: 5 centimeters! = 2 centimeters plus 3 centimeters is
5 centimeters.

T: Label that on your figure. Then, write the equation
used to find the area of each of the smaller rectangles.

S:  (Record on Problem Set.)

figures to form rectangles.

2¢cm

3cm

A
A
A
v

2cm 3cm

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:

__cmx____cm=___ sgcm
__cmx____cm=___ sgcm
__sgcm+___ sgcm=___ sqcm
The areais ____ square centimeters.
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S e I A

T:
S:

Continue with Problem 1(b) from the Problem Set.

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! NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Problem 2: Solve a word problem involving the area of non- Adjust the numbers in Problem 2 of the
rectangular shapes. Concept Development to challenge
students working above grade level.
Write or project the following problem: Fanny has a piece of Or, offer an alternative challenge, such
fabric 8 feet long and 5 feet wide. She cuts out a rectangular as scripting and recording the steps to
piece that measures 3 feet by 2 feet. How many square feet of find the area of a non-rectangular
fabric does Fanny have left? shape that they can refer to when
T: Draw and label Fanny’s fabric. needed.
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 at right.)
What’s the best way for us to find the area of the remaining fabric? 8 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 sq ft.)
T: Beneath what you just wrote, write an equation to find
the area of the piece of fabric Fanny cuts out.
T: What is the area of the piece that is cut out? 5 ft
S: 6 square feet! :3 @
T: What expression tells us the area of the remaining fabric? |
S: 40-6. L
T: 40-6equals...? gft| 21t
S: 34l
T: How much fabric does Fanny have left?
S: 34 square feet!

figures to form rectangles.
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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.

Choose any combination of the questions below in order 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

Lesson 14

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

Name Gm(l S Date
1. Find the area of each of the following figures. All figures are made up of rectangles.
S5em
2 ZanI 10 &¢. tm ALH: IOSKZ«C’V\
""""" 3x3: 4 sqg. Ch
qsci;A Ism (04 4= 19 8- Cm
—t— The aren is 19 sq. cm.
I m

] 4y 3: (2 5¢. m

A% > & ¢ m
Am [1"‘ (2-2= 1051

Ji» The arem is 10 sg- -

= el
2. The igure beow shows a smallectangl n big rectangle,Findth aea ofthe haded pat o the figure,
7 5% b= 30 8q.
Sm ""“" Ax3= b 3¢.m
% 30-6: A4 s¢. M
om The area is 34 sq. W

[l SQMMON | temnse e ongage™ sos
CORE D_‘ gagt -

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

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?

R .
3 bx §= 48 sg in
3 3 : 9 S% in
i 43-9- 39 sq. in
The area 0f the
remainin paper s
Bl 5. iRches.
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.
Tila Evan
é%‘cn
btm QCM -“bgw:—‘)
a o
cm A cm
L;XQ'-5L{${.CM bxq:5l{g€‘cw\
2 Y= 2 . cm *X b= 13 sq. Cm
B4 -12= 42 . ¢ 54- 13 4 sp. cm
Evan 15 correct. They both hawe 42 5. om
of paper left.
COMMON | tesson 16 s engageny ~a

“ CORE

i ccmmoscree 01 B e e SonCommerce St 30 ngested e

32 sq cm, only Evan can cut out such a rectangle from his remaining paper.)

Lesson 14:
figures to form rectangles.
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Exit Ticket (3 minutes)

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

figures to form rectangles.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Pattern Sheet

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 =
8 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)

figures to form rectangles.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

Name Date

1. Find the area of each of the following figures. All figures are made up of rectangles.

a. 2cm
""""" x
3cm
L e | o
I T "
2cm 3cm
b l 1m
4m

2. The figure below shows a small rectangle in a big rectangle. Find the area of the shaded part of the

figure.
1m
2m 1m
5m |«—] «—>
2m
6m

Lesson 14: Find areas by decomposing into rectangles or completing composite n
ngE-MON figures to form rectangles. engage y 4.D.33
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Problem Set

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.

c MM N Lesson 14: Find areas by decomposing into rectangles or completing composite ny
QMo engage 434

figures to form rectangles.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Exit Ticket

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?

figures to form rectangles.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Homework

Name Date

1. Find the area of each of the following figures. All figures are made up of rectangles.

6 feet 3 feet
a L < )
| | 'I
8 feet
3 feet
| 8 inches |
I >
1k
5 inches
b. -T—
3 inches

f— i

2 inches 4 inches

figures to form rectangles.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14 Homework

2. The figure below shows a small rectangle cut out of a big rectangle.

10 feet
12 feet
7 feet
ee E 3 feet E 2 feet
2 feet

a. Label the side lengths of the unshaded region.

b. Find the area of the shaded region.

MM N Lesson 14: Find areas by decomposing into rectangles or completing composite ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

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 3.0A.1 (3 minutes)
= Multiply by 9 3.0A.7 (7 minutes)
= Find the Area 3.MD.7 (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
= Sixes to 60

= Sevensto 70
=  Eights to 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 fingers to 5 as
students count.)

S: 9,18, 27, 36, 45. (Record on the board as students count.)

(Circle 45 and write 5 x 9 = 45 above it. Write3 x9 = .) Let’s skip-count up by nines again.
(Count with fingers to 3 as students count.)

Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor n
COIA‘AMON olan. engage y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15

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 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 shapes 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:  (Write 4 x 2 = 8 square units or 2 x 4 = 8 square units.)

Write a number sentence to show the area of the unshaded
rectangle.

S:  (Write 3 x 2 = 6 square units or 2 x 3 = 6 square units.)

(Write __squnits+ __ squnits=__ 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:

plan.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (35 minutes)

Materials:

-4 49

v

COMMON
CORE’
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(T) Chart paper labeled Strategies We Can Use to
Find 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 5x 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

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

Lesson 15

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

or misunderstandings that can be addressed in the
Debrief. Guide students in a conversation to debrief the
Problem Set and process the lesson.

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

= 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.

=  How many more tiles do your clients need to have

enough tiles for the bathroom floor? If they buy
another box of tiles, how many will be left over?

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set
Name GIM Date
1. Make a prediction: Which room looks like it has the biggest area?
T thing the \M‘fﬂ room has +he b{,jesf— area.
2. Record the areas and show the strategy you used to find each area.
[ Room Area Strategy
5¢(az 5« (1o+2)
Bedroom 1 ©0 sqem = (5x10)+ (5x
N =50 +10: 60
gedroomz | Slo sqem L= 50
42 e | L7742
Hallway a4 sqcm 3% @ * ay [
Bathroom 25 wem 5¢5: 25
Dining Room | _&B_sqcm Yy-= a8
(bx10) + (4x7
Living Room %8 sqem |z Go + 28
= 38
CgMMON engage"’
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

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

Lesson 15

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

3. Which room has the biggest area? Was your prediction right? Why or why not?

The living voom \has +he b’&ﬂe& avea. \{es, My
prediction was vight because when you add
e areas of +he swall vectangles in the
\fV\'V\S Voo, they add up fo wore Hhan any
other  vroom.

4. i th s gt o h hous it o your lr e hema e proces o
R . I | R
T added ‘he side lengths of +he Foows +o
find Yhe <side \eky%s the house like +hais:

e 5= 71

56+ 4 tH=1(9

5. What is the area of the whole floor plan? How do you know?

area=_B A3 quare centimeters

T -{:Our\d Yre apea of the house @ aJJ:)Ij
Yre areas of ‘he rooms.

Yarb0 + 50+ A4r 26+ 28+ 6= 323 57 cm

COMMON ny
CORE engage
R
NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

The rooms in the floor plan below are rectangles or made up of rectangles.

12 cm 5 cm
S5¢
5im Bedroom 1 Bathroom m
Kitchen
om Hallway |3¢M Bedroom 2
Tem
Y ¢m Dining Room 3em 1 em
M em
¢ b tm
,' Living Room
Hom,
1
em ! 1D _(ma
b2 G engage™
COMMON Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Pattern Sheet

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)

plan.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

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 sq cm
Hallway sqg cm
Bathroom sqg cm
Dining Room sqgcm
Living Room sgcm

c MM N Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor ny
QMo engage 4.8
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Problem Set

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

MM N Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor ny
QMo engage 4.5
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 15 Problem Set

The rooms in the floor plan below are rectangles or made up of rectangles.

Bedroom 1

Bathroom

Kitchen

Dining Room

Hallway

Bedroom 2

Living Room

COMMON Lesson 15:
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 15 Exit Ticket

Date

Jack uses grid paper to create a floor plan of his room. Label the missing 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

Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Homework

Name Date

Use a ruler to measure the side lengths of each lettered 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

Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor n
Eg'ﬁ":MON o engage Y spas
Date: 8/12/14

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



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

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

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

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 9 3.0A.7 (7 minutes)
= Find the Area 3.MD.7 (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

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 nine. 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.

Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 m

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 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 e
Materials: (S) Lesson 15 Problem Set, ruler AT
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, : i
glue «Y( g
Students work with a partner to create a floor plan with the areas of the I s m 7”1%
rooms that they found. The task is for students to find new side lengths for = i k? 4
each room. Students should use their answers from the Problem Set to | — =R
ensure that they find different side lengths with the same area. After they A = 3
find new side lengths, they mark each room on centimeter grid paper and 9 ‘ é'x i
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 J
rooms onto a piece of construction paper. Allow students a few minutes I
to do a gallery walk of the completed floor plans. [ OO
COMMON Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor ny
by plan. en a. e
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

Option 2: Review strategies to find new side lengths of given areas.

Materials: (S) Lesson 16 Problem Set

INYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

T: Yesterday you found the areas of the rooms in a e Ginaw -
floor plan that your clients designed. They like e g 5 et et
the area of each room, but they want to change Thenshow how the aeaso the small ectangles equl the required area
the way the rooms look. Your job today is to = : e
create rooms with the same areas, but with b X 10= 6O s¢ em

Bedroom 1:

different side lengths. Are you up for the
challenge, architects?

New  oide lehﬁﬂns: b em and 10 cm

6059 cm

S: Yes! 11= 56
. T:=50
Look at the Problem Set. What is the area of the gedroom: G;f)(im\ =54
hallway? ) Yy 1= Bl 5g om
. H . wd 14 ¢

S: 24 square centimeters. N‘:’ :q"_‘q:“ﬂ% Lem @ "

What are possible side lengths you can have for — (3:)x 7= 42

the hallway and still have the same area? . Bl mﬁ? :::

3w Y =

S: 3and8. > 1land24. > 2and12. > 6and 4. New side lenghhs: 3om and W cm

Talk to a partner: Which of these choices was

used in the floor plan?
S:  8and 3. > The numbers are just switched. Sguuon [ engage™ s

So, when you redesign the floor plan today, be
sure you don’t use that combination!

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

New Side Lengths

Student Debrief (10 minutes)

21(2=2‘(sicw\

Hallway:

Lesson Objective: Apply knowledge of area to determine oo New side tergias: 2em and 13 cin
areas of rooms in a given floor plan. 3 - B

[0 ¥15= 25 2 Smaller
The Student Debrief is intended to invite reflection and - 2{51 w\’ 3¢5= (5 s o
active processing of the total lesson experience. "™ | New side lengbhs: 2cm and Scm and Sem ardl 5cm
Invite students to review their solutions for the Problem 2+ 1o 2% L swaller Wectangia

Set. They should check work by comparing answers with a oo | ¥ Vxyzi

partner before going over answers as a class. Look for e ::: s:: lenghs: Bom and Yo and Hom ant Yo
misconceptions or misunderstandings that can be Yo rys- 98 2 Smaller vectanles
addressed in the Debrief. Guide students in a conversation | | | i

to debrief the Problem Set and process the lesson. ooy | TREHE YRS

[New side \engths: Uem anl (0cm  and bem and Yem

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

= Explain to a partner how you found the side
lengths of the whole house without using your QMMoN [ ™ engage™  soss
ruler to measure.

COMMON Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16

= Can you 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 you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

plan.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Multiply.

9

X

1

multiply by 9 (6—10)

COMMON
CORE’

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

Lesson 16:

Date:
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Apply knowledge of area to determine areas of rooms in a given floor

plan.
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Lesson 16 Pattern Sheet

9 x 3 = 9 x 4 =
9 x 7 = 9 x 8 =
9 x 5 = 9 x 6 =
9 x 5 = 9 x 8 =
9 x 5 = 9 x 10 =
9 x 6 = 9 x 7 =
9 x 6 = 9 x 9 =
9 x 6 = 9 x 7 =
9 x 9 = 9 x 7 =
9 x 8 = 9 x 7 =
9 x 9 = 9 x 6 =
9 x 9 = 9 x 8 =
9 x 6 = 9 x 9 =
9 x 6 = 9 x 8 =
9 x 6 = 9 x 8 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

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:

60sgcm

Bedroom 2:

56 sgcm

Kitchen:

42 sqcm

Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

Room New Side Lengths

Hallway:

24 sgcm

Bathroom:

25sgcm

Dining Room:

28 sgcm

Living Room:

88 sqgcm

plan.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Exit Ticket

Name Date

Find the area of the shaded figure. Then, draw and label a rectangle with the same area.

7 cm

4 cm

7 cm

4 cm

plan.
Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 16 Homework

Date

Jeremy plans and designs his own dream playground on grid paper. His new playground will cover a total
area of 72 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

COMMON Lesson 16:
CORE’
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

Name 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

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.

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

c. Jasmine thinks she can skip-count by sixes to find the area of her rectangle. Is she correct? Explain
why or why not.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

2. Jaheim says you can create three rectangles with different side lengths using 12 unit squares. Use
numbers, equations, 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.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

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 both an addition and a multiplication

equation that you could use to find the area,

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.

EgrEMON g/lac;:txle 4: El;//llilsti/plllilcation and Area engage ny 4.5.3
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task m

Mid-Module Assessment Task Topics A-B
Standards Addressed

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

3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.

a. 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.

b. 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.

3.MD.6  Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

3.MD.7 Relate area to the operations of multiplication and addition.

a. 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.

b. 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.

d. 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 each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the student CAN do now and what
they need to work on next.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Mid-Module Assessment Task m

A Progression Toward Mastery

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some Evidence of some | Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed 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:
3.MD.5 evidence of reasoning one correct answer. reasoning with three a. Jasmine’s array,
3.MD.6 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 areais 24 tiles.
Provides
appropriate
explanation of the
calculation including
counting or skip-
counting strategies.
c. Yes, thereare4
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
3.MD.7b evidence of reasoning one correct answer. rectangles correctly. rectangles:
without a correct Response includes . 1x12o0r12x1
answer. evidence of accurate
. . = 2x6o0r6x2
reasoning with
pictures, numbers, or " 3x4o0rdx3
words. Response shows
evidence of solid
reasoning using
pictures, numbers, and
words.
COMMON Module 4: Multiplication and Area ny
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NYS COMMON CORE MATHEMATICS CURRICULUM

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 missing side length of 8 | the missing side length
3.MD.7b evidence of reasoning correct answer. units but may not show | of 8 units. Response
: : without a correct enough work to clearly | shows evidence of solid
answer. justify the answer. reasoning using
pictures, numbers, and
words.
4 Response Response shows Student accurately Student correctly:
demonstrates little evidence of some completes the array a. Completes the array
3.MD.5 evidence of reasoning reasoning in attempt to | and finds the area of with 8 columns and
without a correct write equations and 48 sg cm, but may not 6 rows.
3.MD.6 answer. complete the array, but | accurately provide both b. Writes an addition
3.MD.7a work may notinclude a | addition and ' equation (repeated
uati
correct answer. multiplication q n p.
equations addition of 8 sixes
g ’ or 6 eights); writes a
multiplication
equation (6 x 8 or
8 x 6); and gives an
area of 48 sq cm.
esponse esponse shows udent slightly udent correctly:
5 R R h Student slightl Student tl
demonstrates little limited reasoning with miscalculates the a. Identifies that 16
3.MD.5a evidence of reasoning a correct answer in one | number of tiles needed tiles are needed to
without a correct part. to fill the remaining : .
3.MD.5b fill the remaining
: : answer to either part. area, but the area.
3.MD.7a explanation shows b, Savs th fth
3.MD.7d evidence of solid - >aystheareaortne
reasoning. Part (b) is large rectangle is 32
’ square units.
correct based on the a . .
student’s slight Explanation gives
evidence of solid
miscalculation but not reasoning to
the correct answer of &
32 units support answer.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

Name G‘na 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

G

a. 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.

Jasmine’s array correctly measures the area of the prece
of paper, You cant have gaps or overlaps when you
Hle or it wont be h‘fjk%—.

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

G +iles across and 4 tles down.

T can multiply ¢ x4=24 4o find +he area.
Roland’s array is wrong So T have 4o use
Jasmine’s array.

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

Yes, Jasmine s C(orreck There are 4 rows of six
Squares SO she can skip-count: 6, 12,18, 24,
T+'s faster if she multiplies.

Date: 8/15/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

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

12 tiles
e NERN
+Hle
4 +iles
G tiles

2

i 2

i " f jmes

Taheim 15 correct. These are the only rectangles
you can make with 12 +iles. You can +wmn

them, but +hey will ghill be the same : G
G B ‘ ?z

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.

qQ untts

2 xq=12 T one side Ienjw‘}\ s 9 units,
x 9= - _

i ) other stde length Ts

i == 5 '%\eum’-ks beca,us‘i

J Ix9="127.
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

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 both an addition and a multiplication
equation that you could use to find the area, then
solve.

B+t3B3+ 8T B+ B+ R =UR oq wits[=
GXxB=YBsq units

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

0 UxU=lbsqunits

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

TE there’s b Sq units Tn one hctLF) ‘here
wil be b 59 units in the other half +oo

You need |6 yore Hiles to il T+ 1n.

b. What is the total area of the large rectangle? Explain how you found the area.
|6 + b =32 sq units.
T added the 2 halves ﬁﬁe%er to find the
Avtal area of +the redfa,nﬂle.
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

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.

EgKEMON g/lac;:txle 4: El;//llilsti/plllilcation and Area engage ny 4.5.10
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

3. Mr. and Mrs. Jackson are buying a new house. They are deciding between the two floor plans below.

House A House B
3m
Py gle——
3m 3m
6m
10m 10 m
< 3m P>
4m 4m
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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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

4, Superior Elementary School uses the design below for their swimming pool. Shapes A, B, and C are
rectangles.
10 m

v

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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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

End-of-Module Assessment Task Topics A-D

Standards Addressed

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

3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.

a. 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.

b. 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.

3.MD.6  Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

3.MD.7 Relate area to the operations of multiplication and addition.

a. 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.

b. 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.

c. 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 @ x b and a x c. Use area models to represent the
distributive property in mathematical reasoning.

d. 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 each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the student CAN do now and what
they need to work on next.
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End-of-Module Assessment Task m

A Progression Toward Mastery

correct answer.

with limited reasoning.

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of | Evidence of some Evidence of some Evidence of solid
and reasoning reasoning without | reasoning with a reasoning with a
Standards without a correct a correct answer or | correct answer or correct answer.
Assessed 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.
3.MD.7c no evidence of demonstrating evidence shows evidence of accurate | Explanation shows
3.MD.7d 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
3.MD.5b correct arrays with Side lengths are labeled | Side lengths are labeled in arrays. Side lengths are
: : labels. Multiplication | without units. A inches. Multiplication labeled in inches. Possible
3.MD.6 sentences are not multiplication sentence sentences are shown for arrays are as follows:
3.MD.7a shown. is shown. those two arrays. . 1x36
3.MD.7b
= 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
3.MD.7d 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=102s
3.MD.7b q

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 Progression Toward Mastery

4

3.MD.5
3.MD.7b
3.MD.7d

Attempts, but is
unable to answer any
part of the question
correctly.

Student does the
following:

a. Labels length and
width correctly, but
without units.

b. Calculates at least
two areas correctly.

c. May miscalculate the
total area.

Student answers Parts (a)
and (b) correctly, but may
miscalculate the total area.

Student correctly:

a. Labels length and

b. Calculates the area of

width of rectangles A
and B, including the
following units:

= A=3mx7m

= B=3mx10m

each rectangle as
follows:

= A=21sqmeters
= B =30sq meters
= C=60sq meters

. Calculates the total
area as 111 sq meters.
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

Name __GTNA 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.

T | 5 _
Thic area 'S
15}
_ = 3 {6 area
This area 1 ‘\%‘26\6 5q, unts
35 5C|, wnits =

Sarah 75 YTght. The +wo on +he _n‘gk+
add up 4o 35 sq units, which T¢ the

oreo. of the one onine \eft

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.

6 Tnches 9inches
BN DE
i
6 [1 I] ]} ]Tnd\es
Tnd\eg |l

4¥9=3¢ sq inches

%6 =36 sqTnches

12 Tnches

_ 3
Inches

3x12 =3¢ g Tnches
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End-of-Module Assessment Task

3. Mr. and Mrs. Jackson are buying a new house. They are deciding between the two floor plans below.

House A
12Zm
,3x\7,=365q‘m =
) 6m . .
10m|| 3%6=185q [3m ! 3m
- m |
Ur’“Z‘—’L}SSq,m 4m
B 12m

Which floor plan has the greater area? Show how you found your answer on the drawings above. Show your

calculations below.

House A:
26+ 18+ 4%
N
Ao+ 4
N
54 + 48
Nt
52150

-—

Mr. and Mrs. Tackson chould buy

< Yer area Yhan Ho
+ has a greater e BT

= |0 2 equare meters

lOm

15 |02 square reters an

Square meters,

Date:
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House B
3m

3%x3= q ]3 m
59 m

om||  3*9=21594m

Lo L Am e

3m

3m

'-HI’L'*‘QS sq m

lm

12m

House B:

A+ 21+ U%¥
N

6+20

\V
20+ 4%

L4
34 + 50

= BUf square Mekers

engage"’
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

4. Superior Elementary School uses the design below for their swimming pool. Shapes A, B, and C are
rectangles.

10 m

Tm

3m A B
I 1O m 3M

17 m

T
X

a. Label the side lengths of Rectangles A and B on the drawing.

b. Find the area of each rectangle.

A= 7x3=2| 31-— meters
B lox3-30 54 reters
0_9 IDKCO'T[PO Si MC/‘_CG r"

¢. Find the area of the entire pool. Explain how you found the area of the pool.

T can add +he areas of all 3 parts
4o And the area of +ne wiele FOO[‘

21 430+ 6O

N
21 + 90

N4

111 §qare neters

Module 4: Multiplication and Area

Date: 8/15/14 eng a_g' o ny 4.5.18

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

COMMON
CORE



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

	G3-M4-Module Overview
	G3-M4-A-Topic Overview
	G3-M4-A-Lesson 1
	G3-M4-A-Lesson 2
	G3-M4-A-Lesson 3
	G3-M4-A-Lesson 4
	G3-M4-B-Topic Overview
	G3-M4-B-Lesson 5
	G3-M4-B-Lesson 6
	G3-M4-B-Lesson 7
	G3-M4-B-Lesson 8
	G3-M4-C-Topic Overview
	G3-M4-C-Lesson 9
	G3-M4-C-Lesson 10
	G3-M4-C-Lesson 11
	G3-M4-D-Topic Overview
	G3-M4-D-Lesson 12
	G3-M4-D-Lesson 13
	G3-M4-D-Lesson 14
	G3-M4-D-Lesson 15
	G3-M4-D-Lesson 16
	G3-M4-Mid-Module Assessment
	G3-M4-End-of-Module Assessment

