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Texas Essential
Knowledge and Skills

™ €T3 Geometry and Measurement—3.6.C
Determine the area of rectangles with whole number side
lengths in problems using multiplication related to the
number of rows times the number of unit squares in each row
3.6.D. Decompose composite figures formed by rectangles
into non-overlapping rectangles to determine the area of the
original figure using the additive property of area

MATHEMATICAL PROCESSES
3.1.C Select tools, technology, and techniques
3.1.E Create and use representations

How can you break apart
a figure to find the area?

Are You Ready?

Access Prior Knowledge

Use the Are You Ready? 16.5 in the
Assessment Guide to assess students’

4 understanding of the prerequisite skills
for this lesson.

Lesson Opener

Making Connections
Invite students to tell you what they know about square units.

Vocabulary

(¢{o) Multimedia eGlossary at
IS thinkcentral.com
What is a square unit? (A square unit is a unit with 4 sides the same length.) What are

examples of square units? (Possible answer: square inches or square feet) Materials

. . . Square tiles
Using the Digital Lesson

You may wish to show students that square feet is equal to feet X feet, similar to a
number being multiplied by itself such as 3 X 3.

Learning Task
What is the problem the students are trying to solve? Connect the story to the problem. rG’@

e What problem are you trying to solve? (Find the total area of the seat and the

backrest.) DIGITAL

e What is going to be painted? (The seat and backrest of the bench)
For the student For the teacher

e What is the size of the seat? (side lengths of 3 feet and 6 feet)

Resources

. . . Interactive Digital Management
e What is the size of the backrest? (side lengths of 2 feet and 6 feet) - Student Edition  Center organizes program
i !
e What does the diagram of the bench look like in the problem? (It has several with an hﬁ;"fgﬁ?ﬁ:fggfi’% ey AL,
squares. Each unit square is 1 square foot.) environment! it
Edition

Math on the Spot

Video Tutor " Online Assessment
. . ‘ System
e Have students construct a miniature bench using cardboard and tape. Have students

o iTools Virtual
brainstorm how they might find the total area of the seat and backrest of the bench 'LT ;\/\anipulotives
they have created.

Literacy and Mathematics
Spot |

Choose one or more of the following activities.

Soar fo Success Math
e Have students brainstorm real-world situations in which area might need to be ( Online Intervention

found. Lesson 16.5 537A
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EXPLORE

Unlock the Problem

Have students read the problem. Remind them
that they have used the Distributive Property and
the break apart method using an array to find
products.

How can you use the Distributive Property

to find the product 3 X 7? Show your work.
Answers will vary. Possible answer: | know 7 = 3 + 4.
So, | can find the sum of the products 3 X 3 and
3X4.3X7=3X@B+4)=B83X3)+@Bx%X4)=

9+ 12 =21.

Activity

Have students complete Steps 1 and 2.

How did you decide where to place the vertical
line to break apart the rectangle in Step 3?
Answers will vary. Possible answer: | decided to place
the vertical line breaking apart the rectangle into two
smaller rectangles whose facts | know.

Why do you add the areas of the two smaller
rectangles in Step 5? Each of the smaller areas
represents only part of the whole area. Together, they

make up the whole area.

Point out to students that some numbers may
be easier to work with than others. lllustrate the
connection between where they place the vertical

line and the numbers they will need to add to find

the area. Have students share where they drew

their lines and the sums they will use. Ask students

if the products were easy to find or use.

¢ How could you break apart the side length 4 to

find the area of Anna's rug? Possible answer: | can
break 4into2 +2.2X9+2X9=18+ 18 =36

Math Talk # Mathematical Processes

Use Math Talk to help students recognize that the
area of the original rectangle stays the same no

matter how they choose to break it apart.

v

bi“

Name
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Q Essential Question
How can you break apart a figure to find the area?

A
(% Unlock the Problem (ﬁ:d )

Anna’s rug has side lengths of 4 feet and
9 feet. What is the area of Anna’s rug?

n Activity Materials = square tiles

STEP 1 Use square tiles to model 4 x 9.

STEP 2 Draw a rectangle on grid paper
to show your model.

shown.

¢

Remember
You can use the

to break apart
an array.

3X3=3x@2+

Check students’
drawings.
Possible line is

STEP 3 Draw a vertical line to break apart the model to make

two smaller rectangles.

The side length 9 is broken into _ 5 plus

4

STEP 4 Find the area of each of the two smaller rectangles.

Rectangle 1: 4 x 5 =20 Equations will vary.
Possible equations

Rectangle2: 4 x 4 = 16

are shown.

STEP 5 Add the products to find the total area.

20 4+ 16 = 36 square feet

STEP 6 Check your answer by counting the number of

square feet.

g Company

36 square feet

Harcourt/Publishin

)

So, the area of Anna’s rugis 36 square feet.

Floughton Mifflin

(ELL) Language Support Nilg!

ELPS 2.14, 3.C4, 3.H.3

%‘ Mathematical Processes

Did you draw a line in
the same place as your
classmates? Explain why
you found the same

£ Geometry and
Measurement—3.6.C,
3

MATHEMATICAL PROCESSES
1.C, 3.1.E

1
1
T
Distributive Property . . i .
1
EEE
1

1)

Possible explanation:
no; we found the
same total area
because the total
number of unit
squares is the same
no matter how we
draw a line to break
apart the model.

Math Talk

total area. -

s Nt y
W emly g )
8 o
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Interpersonal / Social
Small Group

_ELLEnglish Language

Leveled Activities

ELPS

Learners

Strategy: Creative Grouping

Materials: 1-Centimeter Grid Paper (see eTeacher Resources)

e Students can be grouped for language or mathematics needs to assist

Beginning: Activity 20

1.A.1,3.G.2,4.C3

Intermediate: Activity 3

2.D.2,2.E3,3.F2

Advanced: Activity 58

2.C.2,4.C3,4F.9

Advanced High: Activity 48

4F1,4F.2,4.G.2

. €[0) Go to thinkcentral.com for the ELL Activity
EVYY Guide containing these leveled activities.
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in language acquisition or practice.

problems together.

Pair fluent English speakers with English language learners to solve

Have each pair of students draw a rectangle on grid paper and discuss
how they can break it apart to find the area. Then have students draw

a figure made up of combined rectangles and discuss how to find the

area.

figures apart in order to find the total area.

Make sure the English language learners can describe how to break

|

ai’ Differentiated Instruction
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EXPLAIN

Connect Using the Distributive Property, you
found that you could break apart a rectangle into
smaller rectangles, and combine the area of each co n n e Ct

smaller rectangle to find the total area.

Discuss with students that they will break apart

How can you break apart this fjlgure into rectangles figures that are not rectangles by finding smaller
to find its area? Possible equations are given. o ) 7.

rectangles within the figure. This is also called the
n One Wug Use a horizontal line. n Another Wuu Use a vertical line. additive property of area, which states that you can

add the area of each non-overlapping rectangle to
find the area of the combined figure. There may be
more than one way to do this.

One Way

i Have students break the figure apart using a
: horizontal line.

STEP 1 Write a multiplication equation STEP 1 Write a multiplication equation
for each rectangle. for each rectangle. e How did you decide where to place the
Rectangle 1: |3 x 7 = 21 Rectangle 1: 6 x 3 = 18 horizontal line? | looked to see how | could break the
Rectangle2: 3 x 3 = 9 Rectangle2: 3 x 4 = 12 figure into two separate rectangles.
STEP 2 Add the products to find the STEP 2 Add the products to find the ¢ If you had drawn the line in another place, how
total area. total area. would you find the area? Possible answer: if | placed
21 + 9 = 80 square units 18 + 12 = 30 square units the horizontal line anywhere else, | would have to either
So, the areais 30 _square unis. San below. Math Talk count or draw a second line to find the area.

# Mathematical Processes

Explain how you can
check your answer.

Another Way

Have students break the figure apart using a vertical
line.

Share and Show lm}';/:

1. Draw aline to break apart the figure into ~ Possible line is shown.

rectangles. Find the total area of the figure. Possible equations
are given.

e How is using a vertical line to break the figure
apart like using a horizontal line? In both cases, | try
to break the figure into two separate rectangles.

Think: | can draw vertical or horizontal lines to
break apart the figure to make rectangles.

Rectangle1: 2 X 7 = 14

Math Talk: Possible explanation: | can count
Rectangle2: 2 X 3 = 6 all the unit squares to find the total number of
square units.

14 + 6 = 20 square units
538

Math Talk # Mathematical Processes

Use Math Talk to discuss how students can break
apart combined rectangles in two different ways to
check their work.

© Houghton Mifflin Harcourt Publishing Company

Share and Show

Visual / Spatial The first problem connects to the learning model. Have
e pati students use the MathBoard to explain their thinking.
Individuals
Use the checked exercises for Quick Check. Students
Materials: 1-Centimeter Grid Paper (see eTeacher Resources) should show their answers for the Quick Check on

the MathBoard.
e Ask students to find the areas of the figure at the

right using only multiplication. Students can count A
unit squares to check their answers. || lm :
< . _ _ —\ Quick Check &
e Have students draw another figure on grid paper with -
the same area that is made up of at least 4 rectangles. n a student misses the checked exercises

e Students should draw another figure that is made -
up of at least 4 rectangles, with any area. Ask ape A . . . .
students to exchange drawings and find the area Shape A: 21 square units lefe_rentlate Instruction with

g g Rtl Tier 1 Lesson 78

of the figure.

- €l0) Go to thinkcentral.com for additional enrichment
[I® activities in the Enrich Activity Guide. Lesson 16.5 538
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Problem Solving

LD Problems

Problem 5 requires students to find the area by
combining the areas of two rectangles. Then, they
must determine the the number of square feet that
would be used for a rectangle 8 feet high using the
same bricks, and find its area. The difference between
the two areas gives them the number of bricks left
over.

Problem 6 requires students to analyze the figure
to determine how to break it apart. They will need
to break the figure into three or more separate
rectangles.

Go Deeper

Extend Problem 6 by asking students to find the
answer by drawing a different line or lines. Have
students explain their answers. Answers will vary.
Possible answer: | used two horizontal lines to break the figure
into four rectangles that have areas of 9, 9, 33, and 3. The
total areais 9 + 9 + 33 + 3 = 54 square units.

Y
® ° COMMON ERRORS

Error Students forget to add the areas of the
smaller figures together.

Example After drawing a line to make two
rectangles, students may forget to add the areas of
both rectangles when finding the area of the larger
figure.

Springboard to Learning Tell students that

they may want to write the areas of the smaller
rectangles they find within the original figure to
remind them to add to find the total.

* Math on the Spot
Video Tutor

Through the Math on the Spot Video Tutor,
students will be guided through an interactive
solving of this type of H.O.T. problem. Use this
video to also help students solve the H.O.T.
problem in the Interactive Student Edition. With
these videos and the H.O.T. problems, students
will build skills needed in the TEXAS assessment.

(¢{o)) Math on the Spot videos are in the
IS Interactive Student Edition and at
thinkcentral.com.
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© Houghton Miffiin Harcourt Publishing Company

Name

Draw a line to break apart the figure into rectangles.

Then find the area. Show your multiplication and
addition equations. Equations will vary. Possible lines are

&2

Math Talk

%’ Mathematical Processes

Which problem can you
solve using the Distributive
Property? Explain.

shown. Possible equations are given.
@ 3.

Rectangle1: 4 x 5 = 20 Rectangle1: 4 x 8 = 12
Rectangle2: 4 x 2 = 8 Rectangle2: 2 x 6 = 12
20 + 8 = 28 gquare units 12 + 12 = 24 gquare units

eal
Problem Solving (":,&e;m

4. Multi-Step Connect A model of Lee School’s
Media Center is shown at the right. Each unit square
is 1 square yard. Draw a line to break apart the
figure into rectangles. What is the total area of
the media center?

Math Talk: | could use the Distributive Property to
solve Problem 2 because it is a already a rectangle,
which is like an array.

Possible lines are shown for 4-6.

70 square yards

5. ('iﬂ}’ Multi-Step Apply A builder uses glass
bricks shaped like cubes for a playroom wall. Draw
a line to break apart the figure into rectangles. Find
the area of the wall. What if the height of the wall is
8 feet and the glass area must be a rectangle? How
many bricks will be left over?

46 square feet; 6 bricks will be left over;

8 X 5 = 40 square feet; 46 — 40 = 6.

. CCEPY Multi-Step Explain how to break
apart the figure to find the area.

o

54 square units; Possible explanation: | drew two

vertical lines, making three rectangles, and | found

their areas.6 X 3 =18;3 X 5=15;7 X 3 = 21.

Then, | added to find the total area: 18 + 15 + 21 = 54.
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Differentiated Instruction

A .
F— RtlI Rt r | Lesson 78 Enrich 78

g

Name

AN Name Enrich 78
Area of Combined Rectangles Amm
ﬂ " 9 360,360 Area of a Dream Bedroom

oBECTVE

Draw a diagram of your dream bedroom.

You can break apart a figure into rectangles
to find the total area of the figure.

Step 1 Draw a line to break apart the ~ Step 2 Count the number of unit
figure into two rectangles.

Step 3 Add the number of unit squares in each
rectangle to find the total area

12 + 8 = 20 unit squares
So, the area of the figure is 20 square units.

Include in the drawing a sleeping area, a closet, a bathroom,
and a study area. Label each area.

e

One square unit is equal to 1 square foot.

squares in each rectangle.

Draw a line to break apart the figure into rectangles.
Find the total area of the figure. Possible lines are shown.

1.

12 square units

Use your drawing to solve the problems.
1. What is the total area of the sleeping 2. What is the total area of the closet
area and the study area? and the bathroom?

Answers will vary. Answers will vary.

2.

4. What is the total area of the bedroom
you drew on the grid?

Answers will vary.

3. What is the total area of the
bedroom, except for the bathroom?

10 square units Answers will vary.

T HEHE el
A
I |

22 square units 24 square units

5. Wi Math+ How did you find the answer to Exercise 47
Possible answer: | used my answer in Exercise 3
and then added the area of the bathroomtothe

answer to find the total area.

155 Enrich E78




Daily Assessment Task )

Fill in the bubble for the correct answer choice.

7. Max and Josh are playing Tic-Tac-Toe. Each unit
square is 100 square centimeters. What is the
area of the game board that they have used so far?

x
x
*<|0|0

® 100 square centimeters
10 square centimeters
@ 500 square centimeters

O 50square centimeters

Model ® Reason ® Communicate

ﬁ‘ {#‘ Mathematical Processes

8. Multi-Step Mike is helping his uncle pave a parking

lot. Each unit square is 1 square meter. How many

square meters do they need to pave?

® 45squaremeters (© 35 square meters

@ 33square meters ® 28square meters

9. Multi-Step Callie is building a backyard pond and

garden. She draws her design on grid paper. Each unit

square is 1 square foot. The blue squares are pond and

the green squares are garden. How many more square

feet of garden are there than square feet of pond?
® 2square feet @ 8square feet

16 square feet O 24square feet

TEXAS Test Prep

10. Pete drew a diagram of his backyard on grid paper. Each
unit square is 1 square meter. The area surrounding
the patio is grass. How many square meters of grass

are in his backyard?
® 4 square meters @ 26 square meters

30 square meters (D) 18 square meters

540

Activities

Hurray for Arrays!
Students complete
blue Activity Card 15
by using arrays to model
multiplication facts.

Activities

Classification Act

Students complete

orange Activity Card 18

by classifying two-dimensional
figures based on their attributes.

© Houghton Mifflin Harcourt Publishing Company

the 5 Es

R
LY EVALUATE

A
Daily Assessment Task /A Rtl

Can students break apart a figure to find

the area?

@

NO e Soar to Success Math
Warm-Up 48.29

YES ¢ Enrich 78

¢ Homework and Practice
Lesson 16.5

,\{ TEXAS Test Prep Coach

Test Prep Coach helps teachers to identify common
errors that students can make.

In the Test Prep exercise, if students selected:
A They found the area of the patio.

B They found the area of the patio and grass.
D They found the area of only the top 3 rows.

Q) Essential Question m )

How can you break apart a figure to find the area?

| can break apart a figure into rectangles, find the area of
both rectangles, and then add the areas to find the total area
of the original figure.

Lesson 16.5 540



EVALUATE
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Homework

and Practice %
__ e

A

l E?Geometry and Measurement—3.6.C,
MATHEMATICAL PROCESSES 3.1.C, 3.1.E

Name

160 5': Area of Combined Rectangles

Use the Distributive Property to find the area, or draw ) ) .
. . Equations will vary. Possible
aline to break apart the figure into rectangles. Show ;o< are shown. Possible

your multiplication and addition equations. equations are given.
1' ] '
Rectanglel: 4 x 4 = 16 2X5=10;5 X5 =25;10 + 25 = 35
Rectangle2: 2 x 4 = 8 35 square units
16 + 8 = 24 gquare units

Problem Solvin (Rgadv
9 w‘ﬂl Possible lines are shown.

3. Mr. Franklin’s patio is shown at the
right. Each unit square is 1 square
foot. Draw a line to break apart the
shape into rectangles. What is the
total area of Mr. Franklin’s patio?

60 square feet

IS

. Ms. Ferrara has a rectangular kitchen
with a pantry closet. Each unit
square is 1 square foot. Draw a line
to break apart the shape into
rectangles. What is the total area of
Ms. Ferrara’s kitchen?

69 square feet

Module 16 ¢ Lesson 5 541

© Houghton Miffin Harcourt Publishing Company

Homework and Practice

Use the Homework and Practice pages to provide
students with more practice on the concepts and
skills of this lesson.

541-542 Module 16

Fill in the bubble completely to show your answer.

5. Anya is building a wooden deck. The diagram
shows the plan. Each unit square is 1 square meter.
How many square meters is Anya’s deck?

542

® 40squaremeters  (© 25square meters

@ 34squaremeters (D) 30square meters

. Opal creates a tile design. Each unit

is 1 square inch.

[
L1

How many square inches is
Opal’s design?

@ 22squareinches
16 square inches
© 18square inches
©

28 square inches

. Multi-Step Nora is planting a garden. The shaded
area of the garden is tomato plants and the white
area is corn. Each unit is 1 square foot. How many
more square feet of tomatoes are there than square
feet of corn in Nora’s garden?

® 24 square feet ©

18 square feet

TEXAS Test Prep

7. Multi-Step The shaded part of
the diagram shows the squares that
have game pieces on them for
Team A. The board for Team B has
4 fewer game pieces on the board.
Each unit is 1 square inch.

How much of Team B’s board
is covered?

® 24square inches
@ 16squareinches
© 20square inches
® 36square inches

12 square feet @ 6square feet

© Houghton Miflin Harcourt Publishing Company;
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Module 16 Assessment Formative Assessment

Vocabulary Vocabulary Use the Module Assessment to assess students’
learning and progress. The formative assessment

provides the opportunity to adjust teaching
methods for individual or whole class instruction.

Choose the best term from the box. A

i [
1. Youcanfindthe _area  ofarectangle by it

multiplying the number of unit squares in each
row by the number of rows. (p.513)

unit squares

2. You can count __Unitsquares  tg find the area of a shape. (.513)

Concepts and Skills

Find the area of the figure. Each unit square is
1 square meter. J TEKS 3.6.C, 3.6.

3.

<
o
Q.
=
®
o
>
7
7
1]
n
7]
3
o
=
(o

14 square meters 30 square meters

Draw a line to break apart the figure into rectangles. Possible lines are shown.
Find the area of the figure. % Tek536.C,360 Possible equations are given.

5.

Rectangle 1: X _ 4 16 Rectangle 1: X _6 12

Rectangle 2: X_5 10 Rectangle 2: X_3 6

16+ _10 26 square units 12 + 6 18 square units

Module 16 543

(ClibughtonVifilinlareour{Ruplistingléompanyl

v Data-Driven Decision Making _‘Am

Based on the results of the Module 16 Assessment, use the following resources to strengthen
individual or whole class instruction.

-
Intervene With Soar to
*
A S uzE SELTTE B 5 RtI* Tier 1 Lessons Success Math
3 16.1 3.6.D May not count unit squares correctly 79 48.31
May multiply an incorrect number of unit squares by

4 16.2 3.6.C the number of rows 76 48.28

\ 5-6 16.5 3.6.C,3.6.D | May forget to add the areas together 78 L 48.29 )

*TEKS—Texas Essential Knowledge and Skills; Rtl—Response to Intervention

Module 16 Assessment 543




Fill in the bubble for the correct answer choice. TEXAS Test Prep

7. Peter drew this rectangle. Which
equation can be used to find the area?
HpTEKS 3.6.C

® 4X4=16 © 4+7+4+7=22
7T+7+7=21 @ +x7=28

. Alfredo used the Distributive Property
to find the area of this rectangle.
Which set of multiplication and addition
equations could he have used? %Teks3.6.C,3.6D

® 4+5=94+5=99+9=18
44+5=94+5=99%X9=281

. 4 X5=20;4X5=20;20+ 20 =40
D 4X10=40;4 X 10 = 40;40 + 40 = 80

. Which statement is true about the two 2 ft 4 ft
rectangles? % TEKS3.6.C

<
=
@
£
2]
7]
s
)
("4}
<
=
9
=
S
o
>

2ft

@ The area of Rectangle Bis
double the area of Rectangle A.

The area of Rectangle A is
double the area of Rectangle B.

Rectangle A Rectangle B

(© The area of Rectangle B is half
of the area of Rectangle A.

(D The area of Rectangle A is the
same as the area of Rectangle B.

. Sam divided the figure into parts with equal area.

Depth of Knowledge ) Which fraction names the area of each part of
the divided figure? J%Teks36E

DOK Level Items ® 3 ©
3-4,5-6, 7-8, e ©
10

__ )

[SliioughtoniitiinlarcouriRublishing [Company]

V) Data-Driven Decision Making é‘m

-
et [P
7 16.2 36.C miynw#]lgieprlyéfrowgorrect number of unit squares by 76 48.28
8 16.5 3.6.C,3.6.D May use the Distributive Property incorrectly 78 48.29
9 16.3 36.C :\:I}?gal;iglcl?n incorrect area for one of the two 77 48.28
k 10 16.4 36.E vl\\/lli?cK zghglngreer;tand how to divide a figure into parts 81 \ 5.10 )

*TEKS—Texas Essential Knowledge and Skills; Rtl—Response to Intervention

544 Module 16 Assessment




