NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Lesson 2

Objective: Solve multiplicative comparison word problems by applying the
area and perimeter formulas.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (6 minutes)
Concept Development (32 minutes)

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

Fluency Practice (12 minutes)

= Multiply a Number by Itself 4.MD.3 (2 minutes)
= Rename the Unit 4.NBT.1 (4 minutes)
= Find the Area and Perimeter 4.MD.3 (6 minutes)

Multiply a Number by Itself (2 minutes)

Materials: (S) Personal white board

Note: Multiplying a number by itself helps students quickly compute the area of squares.

Repeat the process from Lesson 1, using more choral response.

Rename the Unit (4 minutes)

Materials: (S) Personal white board

Note: Renaming units helps prepare students for Topic B.

T: (Project 7 tens = .) Fill'in the blank to make a true number sentence using standard form.
S: 7tens=70.

Repeat the process for 9 tens, 10 tens, 11 tens, and 12 tens.

T: (Project 17 tens = .) Fillin the blank to make a true number sentence using standard form.
S:  (Show 17 tens =170.)

Repeat with the following possible sequence: 17 hundreds, 17 thousands, 13 tens, 13 hundreds, and 13
thousands.
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Find the Area and Perimeter (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 1.
T: (Project a rectangle with a length of 4 cm and a width of 3 cm.) On your personal white boards,
write a multiplication sentence to find the area.
S:  (Write4 cm x 3 cm =12 square cm.)
T: Use the formula for perimeter to solve.
S: (Write2x(4cm+3cm)=14cm.)

Repeat the process for a rectangle with dimensions of 6 cm x 4 cm.

T: (Project square with a length of 2 m.) This is a square. Say the length of each side.

S: 2 meters.

T: On your boards, write a multiplication sentence to find the area.

S: (Write2mx2m=4square m.)

T: Write the perimeter.

S: 2x(2m+2m)=8m.

Repeat the process for squares with lengths of 3 cm and 9 cm.

T: (Project a rectangle with an area of 12 square cm, length of 2 cm, and x for the width.) Write a
division sentence to find the width.

S:  (Write 12 squarecm+2 cm =6 cm.)

Repeat the process for 12 square cm + 4 cm, 18 square cm+ 3 cm, and 25 square cm+ 5 cm.

Application Problem (6 minutes)

one square foot tile

Tommy’s dad is teaching him how to make tables out of tiles.
Tommy makes a small table that is 3 feet wide and 4 feet long. 4 feut """;“’"*““‘*"
How many square-foot tiles does he need to cover the top of

the table? How many feet of decorative border material will his
dad need to cover the edges of the table?

Jieet

Extension: Tommy’s dad is making a table 6 feet wide and 8
feet long. When both tables are placed together, what will their 4
combined area be?
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Note: This Application Problem builds from 3.MD.5, 3.MD.6, and 3.MD.8 and bridges back to the Concept
Development of Lesson 1, during which the students investigated and used the formulas for the area and
perimeter of rectangles.

A= 3R x4 - 2x (4+3) 8t
ﬁj A’]?.s:buo\ﬂ‘ﬂ’ P= 2x T i
P= 44 G
TDW\MY will need 2 ] Both hables {D?IH’\I!
Sqyare foot Kles and his dad ut)l“ : &l 3ive (0 sqpare
reed 14 eck of border wakerial A g sqgar £ et of avea
4gz= (O

Concept Development (32 minutes)

Materials: (T) Chart of formulas for perimeter and area from Lesson 1 (S) Personal white board, square-inch
tiles

Problem 1: A rectangle is 1 inch wide. Itis 3 times as long as it is wide. Use square tiles to find its length.

T: Place 3 square-inch tiles on
your personal white board.
Talk to your partner about
what the width and length
of this rectangle are.

S: (Discuss.)

| heard Alyssa say that the
width is 1 inch and the
length is 3 inches. Now,
make it 2 times as long.
(Add 3 more square tiles.)
It’s now 6 inches long.
Three times as long (add 3
more tiles) would be 9
inches. Using the original
length of 3 inches, tell your
partner how to determine
the current length that is
three times as many.

S: I multiply the original length times 3. = Three times as long as 3 inches is the same as 3 times 3
inches.

Repeat using tiles to find a rectangle that is 3 inches wide and 3 times as long as it is wide.
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Problem 2: A rectangle is 2 meters wide. It is 3 times as long as it is wide. Draw to find its length.

T: The rectangle is 2 meters wide. (Draw a vertical line and label as 2 meters.)

T: Itis 3 times aslong as itis wide. That means the length can be thought of as three segments, or
short lines, each 2 meters long. (Draw the horizontal lines to create a square 2 meters by 2 meters.)

T: Hereis the same length, 2 times as long, 3 times as long. (Extend the rectangle as shown.) What s
the length when there are 3 segments, each 2 meters long?

S: 6 meters.

Zo| e I e g e ge|
S H : 1 :
3 s Zm'bm
T: With your partner, draw this rectangle and label the
length and width. What is the length? What is the NOTES ON

width?
S:  Thelength is 6 meters, and the width is 2 meters.

MULTIPLE MEANS

OF ACTION AND
What is the perimeter? Use the chart of formulas for EXPRESSION:

erimeters from Lesson 1 for reference.
P Ease the task of drawing by offering

S: Doubling the sum of 6 meters and 2 meters gives us 16 students the choice of tracing the
meters. concrete tiles. Alternatively, you may
T: What is the area? reduce the small motor demands by

. . roviding a template, grid paper, or
S: 6 meters times 2 meters is 12 square meters. P & P enc pap
computer software for drawing.

Repeat with a rectangle that is 3 meters long and 4 times as

wide as it is long.
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Lesson 2

Problem 3: Solve a multiplicative comparison word problem using the area and perimeter formulas.

Christine painted a mural with an area of 18 square meters and a length of 6 meters. What is the width of her
mural? Her next mural will be the same length as the first but 4 times as wide. What is the perimeter of her
next mural?

Display the first two statements of the problem.

T:

With your partner, determine the width of the first
mural.

The area is 18 square meters. 18 square meters
divided by 6 meters is 3 meters. The width is 3
meters.

True. (Display the last two statements of the
problem.) Using those dimensions, draw and label
Christine’s next mural. Begin with the side length
you know, 6 meters. How many copies of Christine’s
first mural will we see in her next mural? Draw
them.

Four copies. (Draw.)

Tell me a multiplication sentence to find how wide her
next mural will be.

3 meters times 4 equals 12 meters.
Finish labeling the diagram.

Find the perimeter of Christine’s next mural. For help,
use the chart of formulas for perimeter that we
created during Lesson 1.

12 meters plus 6 meters is 18 meters. 18 meters
doubled is 36 meters. The perimeter is 36 meters.

Problem 4: Observe the relationship of area and perimeter
while solving a multiplicative comparison word problem using
the area and perimeter formulas.

Sherrie’s rectangular garden is 8 square meters. The longer side
of the garden is 4 meters. Nancy’s garden is twice as long and
twice as wide as Sherrie’s rectangular garden.

Display the first two statements.

T:

With your partner, draw and label a diagram of
Sherrie’s garden.

(Draw and label Sherrie’s garden.)
What is the width of Sherrie’s garden?

bm 18 Gm
syare
A= Lxw or A7Ll*w 3 x 4= 12m
1$2b= % P= 2% (1+w)
The width of hev wural 2+ (6+12)
5 3 meters. 2 % (18) = 3o meters

The perimeter of her
nc;{?cmura.\ is 3 me ters,

English language learners may benefit
from frequent checks for
understanding as you read the word
problem aloud. Explain how the term
square meters denotes the garden’s
area. Instead of twice, you might say
two times. Use gestures and
illustrations to clarify the meaning. In
addition, after students discover the
relationship between area and
perimeter, challenge them to explore
further. Ask, “If you draw another
rectangle with a different length, will a
similar doubling of the perimeter and
quadrupling of the area result?”

Two meters, because 8 square meters divided by 4 meters is 2 meters.
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T: (Display the next statement.) Help me draw Nancy’s garden. Twice as long as 4 meters is how many
meters?

8 meters.
Twice as wide as 2 meters is how many meters?
4 meters.

Draw Nancy’s garden and find :

the perimeters of both 200
gardens.

¢ Yo
‘ . 5
S: (Drgw and solve to find the Q“‘%P: 2% (13 w)
perimeters.)
=2 2% &(\’\

T: Tell your partner the o 0= 2% (1 ¥W) 1200
relationship between the two # \Lmeiecd | = 7% lea 229% (1% Q

H h 63{7;\‘ =
perimeters. \ 24 melecs = 2% 1% N
S: Sherrie’s garden has a % \\@\“__; = 26 oehecs

perimeter of 12 meters. % {9

Nancy’s garden has a
- = = \2lea X 6
perimeter of 24 meters. = @ . f= B % Hon 8= 2 % bm

The length doubled, and the 7 -9 Squae s fZ I Squace ekecd = 72 Squart wereS

U A

e ]

!
|

3™

width doubled, so the ST
perimeter doubled! 12 fuax2)

meters times 2 is 24 meters.

T: If Sherrie’s neighbor had a garden 3 times as long and 3 times as wide as her garden, what would be
the relationship of the perimeter between those gardens?

S:  The perimeter would triple!

T: Solve for the area of Nancy’s garden and the neighbor’s garden. What do you notice about the
relationship among the perimeters and areas of the three gardens?

S:  Nancy’s garden has an area of 32 square meters. The neighbor’s garden has an area of 72 square
meters. = The length and width of Nancy’s garden is double that of Sherrie’s garden, but the area
did not double. = The length is doubled and the width is doubled. 2 times 2 is 4, so the area will be
4 times as large. = Right, the area quadrupled! | can put the area of Sherrie’s garden inside
Nancy’s garden 4 times. = The length and width of the neighbor’s garden tripled, and 3 times 3 is 9.
The area of the neighbor’s garden is 9 times that of Sherrie’s.

Create a table to show the relationship among the areas and perimeters of the three gardens.

S\Cﬂit NQM\’ Ndﬁhbbr
Perimeterd 1Zm | 24m | 3em
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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: Solve multiplicative comparison word
problems by applying the area and perimeter formulas.

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.

= Discuss the relationship between the area of an
original rectangle and the area of a different
rectangle whose width is 3 times as long as it was
to start with.

= Discuss the relationship between the
perimeters of the sandboxes in Problem 4.

= For Problem 4(e), why isn’t the area twice as
much if the length and width are twice as
much?

= What conclusion can you make about the areas
of two rectangles when the widths are the
same but the length of one is twice as much as
the length of the other?

=  What conclusion can you make about the areas
of two rectangles when the length and width
of one rectangle are each twice as much as the
length and width of the other rectangle?
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Name ___Jack Date

1. Arectangular porch is 4 feet wide. It is 3 times as long as it is wide,

a. Label the diagram with the HWTEWHS of the porch.
£k ulr  uEt
1
e | |

b. Find the perimeter of the porch.

P= 2% (L +W0)
T2x0ar)  pezp L
= 2%\b
=32
2. Anarrow rectangular banner is S inches wide. It is 6 times as long as it is wide.
a. Draw a diagram of the banner and label i(»s&ﬁmemionsv
b. Find the perimeter and area of the banner.
P= 2% (L -\—w) 2703 A= xw A=150squaeiny
= 2% (30+8) = 30%5
= 2% 35 = 3knsx S
= 70 = [Sens
=150

E_gm_uon onE i prme ot engage“y 3A4

oute: s

03508 .S s st ey

uer P=\g et 3 £t o 1)((”_\”\
st 56t = 2x (org)
ost =\
o= 2x (1vw) =30
B =W = 2x (514) o
=54 = q P26
E e B T
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3. Theareaofa leis 42 d fts length ks 7

a. WhatIsthe width of the rectangle? .
o Arlxw 7<—“\
sqen
frl=w

4227=0 W= Geen
b. Charlie wants to draw a second rectangle that is the same length but is 3 times #s wide. Draw and
Iabel Chariie’s second rectangle\ ¥ C

e e _Ge

©. Whatis the perimeter of Charlie’s second rectangle?

o=2% (\vw -
sax(mE)  $F0en
- 2% 25

4. Thearea of Betsy’s rectangular sandbox Is 20 square feet. The longer side measures 5 feet.
The the pas 8 i Betsy's.

b. Draw and label a diagram of the sandbox
atthe park. What s its perimeter?

a. Draw and label a diagram of Setsy's
sandbox. What Is its perimeter?

n
17 &GN | e engage™ as

0 perimeter formulss.
6193

02002 Commn o .16 i
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=  What significant math vocabulary did we use
today to communicate precisely?

=  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.

and perimeter formulas.
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&*655 e “Tre gearedec of ¥he Qack's <ardloax

Qs = D65 15 doude W geaimelec of Sersds
Sandbox.

d. Find the area of the park’s sandbox using the formula, A =/ x w.

A= \xw ﬁ:%ogq(l{-

A= \10x%
=30
e. The sandbox at the park has an area that is how many times that of Betsy’s sandbox?
Goea of Eo¥efs Gra oF s =
20 3q &% 20 = FF .

“The sardbecar Yhe Gark has as asea Hak 35 H Hoes
Fhat of Belou's sandbox.
[ sandboxes

Explain what you notice using words, pictures, or numbers.

q&  YFt . é ‘D\Q
“The Q&‘Tmc\ero@ Yhe pae\c‘:: <andbox \5-,0“(0“(
< eter of Betous Sandboc. TThe Grea S
*:‘\e ?e;\:;. asea. oF 69\—5 ‘s Sandbox.  When Yhe le AN M,A
\xf\\ ace doulded, Pre pecimeter doudes, loul ¥he aea

quadqu\QS.

I EGRMON [t i engage™’ saw
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Problem Set

Name Date

1. Avrectangular porch is 4 feet wide. It is 3 times as long as it is wide.

a. Label the diagram with the dimensions of the porch.

b. Find the perimeter of the porch.

2. Anarrow rectangular banner is 5 inches wide. It is 6 times as long as it is wide.

a. Draw a diagram of the banner and label its dimensions.

b. Find the perimeter and area of the banner.
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3. The area of a rectangle is 42 square centimeters. Its length is 7 centimeters.

a. Whatis the width of the rectangle?

b. Charlie wants to draw a second rectangle that is the same length but is 3 times as wide. Draw and
label Charlie’s second rectangle.

¢. What s the perimeter of Charlie’s second rectangle?

4. The area of Betsy’s rectangular sandbox is 20 square feet. The longer side measures 5 feet. The sandbox
at the park is twice as long and twice as wide as Betsy’s.

a. Draw and label a diagram of Betsy’s b. Draw and label a diagram of the sandbox at
sandbox. What is its perimeter? the park. What is its perimeter?

and perimeter formulas.
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c. What s the relationship between the two perimeters?

d. Find the area of the park’s sandbox using the formula A =/x w.

e. The sandbox at the park has an area that is how many times that of Betsy’s sandbox?

f. Compare how the perimeter changed with how the area changed between the two sandboxes.
Explain what you notice using words, pictures, or numbers.
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Name Date

1. Atableis 2 feet wide. Itis 6 times as long as it is wide.

a. Label the diagram with the dimensions of the table.

b. Find the perimeter of the table.

2. Ablanket is 4 feet wide. Itis 3 times as long as it is wide.

a. Draw a diagram of the blanket and label its dimensions.

b. Find the perimeter and area of the blanket.

and perimeter formulas.
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Name Date

1. Avrectangular poolis 7 feet wide. It is 3 times as long as it is wide.

a. Label the diagram with the dimensions of the pool.

b. Find the perimeter of the pool.

2. Aposteris 3inches long. Itis 4 times as wide as it is long.

a. Draw a diagram of the poster and label its dimensions.

b. Find the perimeter and area of the poster.
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3. The area of a rectangle is 36 square centimeters and its length is 9 centimeters.

a. Whatis the width of the rectangle?

b. Elsa wants to draw a second rectangle that is the same length but is 3 times as wide. Draw and label
Elsa’s second rectangle.

c. What s the perimeter of Elsa’s second rectangle?

4. The area of Nathan’s bedroom rug is 15 square feet. The longer side measures 5 feet. His living room rug
is twice as long and twice as wide as the bedroom rug.

a. Draw and label a diagram of Nathan’s b. Draw and label a diagram of Nathan’s living
bedroom rug. What is its perimeter? room rug. What is its perimeter?

and perimeter formulas.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

c.  What is the relationship between the two perimeters?

d. Find the area of the living room rug using the formula A =/ x w.

e. The living room rug has an area that is how many times that of the bedroom rug?

f. Compare how the perimeter changed with how the area changed between the two rugs. Explain
what you notice using words, pictures, or numbers.
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