NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 1

Lesson 1

Objective: Investigate and use the formulas for area and perimeter of

rectangles.

Suggested Lesson Structure

Hl Fluency Practice (15 minutes)
Concept Development (35 minutes)
[l Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (15 minutes)

= Perimeter and Area 4.MD.3

= Multiply a Number by Itself 4.MD.3
= Group Counting 4.0A.4

= Find the Unknown Factor 4.0A.4

Perimeter and Area (3 minutes)

(3 minutes)
(5 minutes)
(3 minutes)

(4 minutes)

Materials: (T) Grid paper (with ability to project or enlarge grid paper)

Note: This fluency activity prepares students for this lesson’s Concept Development.

T: (Project grid paper with a rectangle of 5 units by 2 units shaded.) What's the length of the longest

side?

S: 5units.

T: (Write 5 units. Point to the opposite side.) What’s the length of the opposite side?

S: 5 units.

T: (Write 5 units.) What's the sum of the rectangle’s two longest sides?

S: 10 units.

T: What's the length of the shortest side?

S: 2 units.

T: (Write 2 units. Point to the unknown side.) What’s the length of the unknown side?

S: 2 units.

T: (Write 2 units.) What's the sum of the rectangle’s two shortest sides?

S: 4 units.

T: What’s the perimeter?

S: 14 units.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

How many square units are in one row?

5 square units.

How many rows of 5 square units are there?

2 rows.

Let’s find how many square units there are in the rectangle, counting by fives.
5, 10.

What's the area?

10 square units.

A4 49 49 A

Repeat the process for 3 x 4 and 7 x 3 rectangles.

Multiply a Number by Itself (5 minutes)

Note: Multiplying a number by itself helps students quickly compute the areas of squares.
T: (Project1x1=__ .) Saythe complete multiplication equation.
S: 1x1=1.

Repeat the process for 2, 3,4, 5,6, 7, 8,9, and 10.

T: I'm going to call out a number. You say the answer when it’s multiplied by itself. 2.
S: 4.
Repeat the process for this possible sequence: 1, 10,5, 3, 6, 8,4, 7, and 9.

Group Counting (3 minutes)

Note: Group counting helps review multiples and factors that students need to recall during the lesson.

Direct students to count forward and backward, occasionally changing the direction of the count, using the
following sequence: threes to 24, fours to 24, and sixes to 24.

T: Count by threes. Ready? (Use a familiar signal to indicate counting up or counting down.)
S: 3,6,9,12,9,12,9, 12,15, 18, 21, 18, 21, 18, 21, 24, 21, 18, 21, 18, 15,12,9,12,9, 6, 3.
Find the Unknown Factor (4 minutes)

Materials: (S) Personal white board

Note: Finding the unknown factor in isolation prepares students to solve unknown side problems when given

the area.

T: (Project 3 x =12.) Onyour personal white boards, write the unknown factor.

S:  (Write 4.)

T: Say the multiplication sentence.

S: 3x4=12.
Repeat the process with the following possible sequence: 4 x =12,4x =24,3x =24,
6 x =12,6x =24, and 3 x =18.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Concept Development (35 minutes)

Materials: (T) Grid paper (with ability to project or enlarge grid paper), chart paper (S) Grid paper, personal

white board — T ———1—
O 7 O 3 el
Problem 1: Review and compare perimeter and area of a rectangle. : up""!‘ ‘: [ |
T: Draw a rectangle on your grid paper that is four units wide and I = 7!_
seven units long. NEE. - l | |
S:  (Draw the rectangle on grid paper.) i 5 G| |"‘“»“ q‘m"‘l—
: (Monitor to see that students have drawn the rectangle 7 ; | | T
correctly.) Tell your partner what you notice about your | | | T | [ ‘
rectangle. — 5 ]
S:  The opposite sides are the same length. = It has four right | '_ P= 22 onits j ] I
angles. = The area of the rectangle is 28 square units. 1 | A3 28 s ,.¢ r\is
- The perimeter of the rectangle is 22 units. i I i | b #' o=

T: Place the point of your pencil on one of the corners of the rectangle. Now, trace around the outside
of the rectangle until you get back to where you started. What do we call the measurement of the
distance around a rectangle?

S:  The perimeter.

Trace the perimeter again. This time, count the units as you trace them. What is the perimeter of
the rectangle?

S: 22 units.

When we know the measurements of the length and width of a rectangle, is there a quicker way to
determine the perimeter than to count the units while tracing?

S: We could add the measurements of all four sides of the rectangle.

Take your pencil and count all of the squares within your rectangle. These squares represent the
area of the rectangle. How do | find the area of the rectangle?

S:  You count the squares. = You can multiply the length times the width of the rectangle. = Four
units times 7 units is 28 square units.

Problem 2: Use the formula 2 x (/ + w) to solve for perimeter and to find an 3 5
unknown side length of a rectangle. umra -
T: Draw a rectangle on your graph paper that is 3 units wide and 9 units 1 {
long. (Draw and display the rectangle.) Watch as | label the length and [ ' N
width of the rectangle. Now, label the length and width of your i [ I i |
. . 5 ! 1
rectangle. How can I find the pe.rlmeter. . o | ‘IW‘!*S
S:  Add up the lengths of all of the sides. 3+ 9+ 3 +9 =24. The perimeter is ‘
24 units. = You could also add 3 + 3+ 9+ 9. The answer is still 24 units. j ;
The order doesn’t matter when you are adding. I iF
T: Use your pencil to trace along one width and one length. Along how !
many units did you trace?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

12 units.

How does 12 relate to the length and width of the rectangle?

It’s the sum of the length and width.

How does the sum of the length and width relate to finding the perimeter of the rectangle?

A O 4

It’s halfway around. = | can double the length and double the width to find the perimeter instead of
adding all the sides (2/+ 2w). = | could also add the length and the width and double that sum,
2 x (I + w). = Both of those work since the opposite sides are equal.

T: You have just mentioned many formulas, like counting along the sides of the rectangle or adding
sides or doubling, to find the perimeter. Let’s create a chart to keep track of the formulas for finding
the perimeter of a rectangle. Talk to your partner about the most efficient way to find the

perimeter.
S: If I draw the shape on grid paper, | can just count along the edge. = | am R i T
good at adding, so I.wiII add all four sides. = It is faster to double the sum Parimeber
of the length and width. It’s only two steps.
T: We can write the formula as P = 2 x (/ + w) on our chart, meaning we add P= LtwtlLrw
the length and width first and then multiply that sum by 2. What is the
length plus width of this rectangle? P L+ 2w
S: 3 plus9equals12. 12 units. P- 2_‘ (L"'I.H)
T: 12 units doubled, or 12 units times 2, equals ...?
S: 24 units.
T: Now, draw a rectangle that is 2 units wide and 4 units long. Find the perimeter by using the formula

| just mentioned. Then, solve for the perimeter using a different formula to check your work.

S: 2+4=6and6x2=12. The perimeter is 12 units. = Another way is to double 2, double 4, and
then add the doubles together. 4 plus 8 is 12 units. Both formulas give us the same answer.

Repeat with a rectangle that is 5 units wide and 6 units long.

Instruct students to sketch a rectangle with a width of 5 units and a perimeter 5 undks
of 26 units on their personal white boards, not using graph paper.

T: Label the width as 5 units. Label the length as an unknown of x units. ¥ uris h
How can we determine the length? Discuss your ideas with a partner.

S: If I know that the width is 5, | can label the opposite side as 5 units since they are the same. If the
perimeter is 26, | can take away the widths to find the sum of the other two sides. 26 —10=16. If
the sum of the remaining two sides is 16, | know that each side must be 8 since | know that they are
equal and that 8 + 8 = 16, so x = 8 (shows sketch to demonstrate her thinking).

S: We could also find the length another way. | know that if | add the length and the width of the
rectangle together, | will get half of the perimeter. In this rectangle, because the perimeter is 26
units, the length plus the width equals 13 units. If the width is 5, that means that the length has to
be 8 units because 5+8=13. > 26+2=13,x+5=130r13-5=x,sox=8.

Repeat for P =28 cm, /=8 cm.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Problem 3: Use the area formula (/ x w) to solve for area and to solve for the unknown side length of a
rectangle.

T: Look back at the rectangle with the width of 3 units and the length of 9 units. How can we find the
area of the rectangle?

S:  We can count all of the squares. = We could also count the number of squares in one row and then
skip-count that number for all of the rows. = That’s just multiplying the number of rows by the
number in each row. = A quicker way is to multiply the length times the width. Nine rows of 3
units each is like an array. We can just multiply 9 x 3.

T: Talk to your partner about the most efficient way to find the area of a rectangle.

[ | .
£ . |

|
1
P
=

‘
Quev=27

17T Equare s

27 Equt:h-ﬁ. WS 27 <

Discuss how to find the area for the 2 x 4 rectangle and the 5 x 6 rectangle drawn earlier in the lesson.
Encourage students to multiply length times width to solve. Ask students to tell how the area of each
rectangle needs to be labeled and why.

T: We discussed a formula for finding the perimeter of a rectangle. We just discovered a formula for
finding the area of a rectangle. If we use A for area, / for length, and w for width, how could we
write the formula?

S: A=lxw.

T: (Sketch a rectangle on the board, and label the area as 50 square 0 cxny
centimeters.) If we know that the area of a rectangle is 50 square -
centimeters and that the length of the rectangle is 10 centimeters, w w0 = em
how can we determine the measurement of the width of the

rectangle?

S:  lcan use the area formula. 50 square centimeters is equal to 10 centimeters times the width. 10
times 5 equals 50, so the width is 5 centimeters. = The area formula says 50 = 10 x . | can solve
that with division! So, 50 square centimeters divided by 10 centimeters is 5 centimeters.

Repeat for A =32 square m, / =8 m and for A = 63 square cm, w =7 cm.

Zory
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Problem 4: Given the area of a rectangle, find all possible whole number combinations of the length and
width, and then calculate the perimeter.

T: If arectangle has an area of 24 square units, what whole numbers could be the length and width of
the rectangle? Discuss with your partner.

S:  The length is 3 units, and the width is 8 units. = Yes, but the length could also be 4 units and the
width 6 units. Or, the other way around: length of 6 units and width of 4 units. = There are many
combinations of length and width to make a rectangle with an area of 24 square units.

T: With your partner, draw and complete a table similar to mine until you have found all possible whole
number combinations for the length and width.

Circulate, checking to see that students are using the length times width formula to find the dimensions.
Complete the table with all combinations as a class.

T: Now, sketch each rectangle, and solve for the perimeter using the perimeter formula.

Circulate, checking to see that students draw rectangles to scale and solve for perimeter using the formula.
Check answers as a class.

Possible Dimensions
Ot . Bl EL e
24 Sqpart Onits

LEV\ﬁ\'V\ Width Fumiks Leunits
Sunits g vnits
4 units b vaits
ownits | Y unis , Pe Zx (44k)
P= 2x(3+8) P= 20 units
P= 2x 1l
Y= 272 units

-

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, let the purposeful sequencing of the Problem Set 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 incomplete problems for homework or at another time during
the day.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Student Debrief (10 minutes) T T
Lesson Objective: Investigate and use the formulas for 1. Determin th perimete ad areaof ecangs A and
area and perimeter of rectangles. 1
P o . 4 24
The Student Debrief is intended to invite reflection and fedidn) el
active processing of the total lesson experience. P=32 9 ! b P30 413
it 30
Invite students to review their solutions for the Problem Aslew Q’J{W
. . A"i‘q ) = ‘x(,,
Set. They should check work by comparing answers witha | 17 -l spareants - Shegoreunts A5
partner before going over answers as a class. Look for v+ 33 units p= 30 Units
misconceptions or misunderstandings that can be 6 it o e ! L = «(w)
. . . . B |
addressed in the Debrief. Guide studentsin a . o A%am T
. . u em r-_ddem
conversation to debrief the Problem Set and process the ‘:;i:(:;“) »- B0sqeem : e
lesson. P23 Aclw A=(x5°3D A= |xwW
3. Determine the perimeter of each rectangle. A=3x8 = Q4%
Any combination of the questions below may be used to ’ i h 1msocm
lead the discussion. ®m Som
= What is a formula for solving for perimeter? A1 #5pem 5?912*”)
- v S0m 4, g eahlowm P2
What formula is most efficient? P=2x(1+w)  rab '5Qem 285 =450
_ _ P= 3xAL5= 530 125 4%
*  Compare the units used to measure perimeter [l SN | e engageV s
and the units used to measure area (length units St s TR st v e
and square units).
. . NYS COMMON CORE MATHEMATICS CURRICULUM Problem S
*  What was challenging about solving Problems e preRiem st
6(a) and 6(b)? How did the process of solving
Problems 4 and 5 help you to figure out how to A o e O A 1 g
solve Problems 6(a) and 6(b)? T Azlxw " - A= LAW
H . A= Baw 49 =
= The perimeters of the rectangles in Problems 2(a) o §0:8x X sare | €7 :q:'.;,v;
and 2(b) are the same. Why are the areas - X=10 X=1
different? 1D S -
= The areas of the rectangles in Problems 6(a) and T
6(b) are the same. Why are the perimeters CRAIG o Ry
ifferent? P-aL+aw an
different P-aL+ 2w R < i -
= How did you find the answer for the length of the ﬂL‘i"*ag"‘o 1,00024L+ 500
. . 120= 4D +aw Looo Sop:al
unknown side, x, in Problems 4(a) and 4(b)? a0 Do) 2 R T
= What was your strategy for finding the length of [®  %0:2:=w do-w 500+a:L  A50:L
the unknown side, x, in Problems 5(a) and 5(b)? P S A RN
Discuss with your partner. = PR
. .p: . A=24 om. we_l8m
= What significant math vocabulary did we use AELZ% .
today to communicate precisely? S BIFY o | wtem
3 8 Per(ew)  P-2s(wd) 1= dm_ P=aw) |
e B AR friooyes:
BN I =TT engage™  samw
€0 o . e et sy (D) sty PP,
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Exit Ticket (3 minutes)

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

EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

Name Date
1. Determine the perimeter and area of rectangles A and B.
A 1]
B
a. A= A=
b. P= P=
2. Determine the perimeter and area of each rectangle. 3cm
a. b.
6cm
5cm P=
8 cm P=
A=
A=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

3. Determine the perimeter of each rectangle.

a. b.
166
il 1m50cm
99 m 75 cm
P= P=
4. Given the rectangle’s area, find the unknown side length.
a. b.
8cm 7 cm
80 43 Xxcm
square
square | X¢cm cm
cm
X= X=

EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Problem Set

5. Given the rectangle’s perimeter, find the unknown side length.
a. P=120cm b. P=1,000m

20cm xXm

250 m

xcm

6. Each of the following rectangles has whole number side lengths. Given the area and perimeter, find the
length and width.

a. P=20cm b. P=28m
| =
24

24 W=_____ |square

square m

cm W=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Exit Ticket

Name Date

1. Determine the area and perimeter of the rectangle.

8cm

2cm

2. Determine the perimeter of the rectangle.

347 m

99 m

EUREKA Lesson 1: Investigate and use the formulas for area and perimeter of rectangles. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

Name Date

1. Determine the perimeter and area of rectangles A and B.

A
[ B
a. A= A=
b. P= P=
2. Determine the perimeter and area of each rectangle. 4
cm
a. b.
7 cm
P = P =
9cm
3cm
A= A=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

3. Determine the perimeter of each rectangle.

a. b.
149 m
2m 10 cm
76 m 45 cm
P=
P=
4. Given the rectangle’s area, find the unknown side length.
a. b.
6cm 5m
25
60 square xm
square xXcm m
cm
X = X=
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

5. Given the rectangle’s perimeter, find the unknown side length.

a. P=180cm b. P=1,000m
40 cm xm

150 m
xcm

6. Each of the following rectangles has whole number side lengths. Given the area and perimeter, find the
length and width.

a. A=32squarecm b. A=36squarem
P=24cm P=30m
W =
36
w=__ | =
32 square cm square
m
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