NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

Lesson 13

Objective: Multiply mixed number factors, and relate to the distributive
property and the area model.

Suggested Lesson Structure

B Fluency Practice (10 minutes)
[ Application Problem (7 minutes)

Concept Development (33 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (10 minutes)

= Multiplying Fractions 5.NF.4 (4 minutes)
= Find the Volume 5.MD.C (6 minutes)

Multiplying Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity prepares students for today’s lesson.

T: (Write % X % = .) Say the multiplication equation with the answer.
g L,1_1
375 15
T:  (Write g x % = .) Say the multiplication equation with the answer.
2 2 4
S: 5 X E = E
T: (Write % x % = . Beneath it, write = .) On your personal white board, write the complete

multiplication equation. Then, simplify the fraction.
S: (Write2x2== Beneath it, write =—.)
473 12 2

3 2 3 3_4 3 5

1 5 3
Continue with the following possible sequence: = x=,=x=,=x-,=x=,and =x -,
gp q 2 4’3 5’4 5’6 4’ 5 6

and the area model.
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Find the Volume (6 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews volume concepts and formulas. P e
=

T: (Project a prism 4 units x 2 units x 3 units.

Write V = units x units x units.) Find the volume.
(Write 4 units x 2 units x 3 units = 24 units>.)
How many layers of 6 cubes are in the prism?

4 layers.

(Write 4 x 6 units®.) Four copies of 6 cubic units is...?
24 cubic units.

How many layers of 8 cubes are there?

3 layers.

(Write 3 x 8 units®.) Three copies of 8 cubic units is...?
24 cubic units.

How many layers of 12 cubes are there?

2 layers.

Write a multiplication equation to B
find the volume of the prism, starting . i - %_
with the number of layers. T .

e 0 40 490 490 49

S:  (Write 2 x 12 units® = 24 units®.) [ ]
Repeat the process for the prisms pictured. [ k o

Application Problem (7 minutes)

The Colliers want to put new flooring in a G%foot by 9 + 3

225

1 . . . i
75 foot bathroom. The tiles they want come in 12-inch b ey 2| yy X 33
squares. What is the area of the bathroom floor? If the 13T [5(w3t " l%‘ggg
> t oe

tiles cost $3.25 per square foot, how much will they 47 iL 15600
spend on the flooring? The axeo of 4Ra bothtoon ie 473 M2 Since
Note: This type of tiling applies the work from Lessons Trey cont buy o pantial e, -\—&e,.j need
10-12 and bridges to today’s lesson on the distributive Yo \’)““‘j 48 Yles. The ‘m°°f““j will (ost
property. 4156,

and the area model.
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Concept Development (33 minutes)

Materials: (S) Personal white board

In this lesson, students reason about the most efficient strategy to use for multiplying mixed numbers:
distributing with the area model or multiplying improper fractions and canceling to simplify.

Problem 1

. 1. 3. . . . .
Find the area of a rectangle 15 inches x 32 inches, and discuss strategies for solving. 1% in

T: (Project Rectangle 1.) How is this rectangle different from the
rectangles we’ve been working with?

S:  We know the dimensions of this one. = The side lengths are given to
us, so we don’t need to tile or measure.

T: Find the area of this rectangle. Use an area model to show your 3
thinking.

in

(Find the area using a model.)
What is the area of this rectangle?
5 inches squared.

We've used the area model many times in Grade 5 to help
us multiply numbers with mixed units. How are these side L
lengths like multi-digit numbers? Turn and talk. E

m S:  Atwo-digit number has two different-size units in it. The 1 +3 \

ones are smaller units, and the tens are the bigger units. (x3)4 (3% 3)
These mixed numbers are like that. The ones are the : =3+ |
bigger units, and the fractions are the smaller units. 3
- Mixed numbers are another way to write decimals. 34w
— Decimals have ones and fractions, and so do these.

T: (Point to the model and calculations.) When we add

ST
—
7
Diw
—"
+
Lor
>
BN
\—

partial products, what property of multiplication are we

] 3 a1
using? 3 T3
. . . = \
The distributive property. .
property 4+\ =5

T: Let’s find the area of this rectangle again. This time, let’s

A = 5 saunare inches
use a single unit to express each of the side lengths. What '

is1 % expressed in thirds?

S: 4 thirds. o 4 S
3 3%
T: (Record on the rectangle.) Express 3 " using only fourths. - Ax)15
_L§« I x K
S: 15 fourths. 4n Coas
T3
T: (Record on the rectangle.) Multiply these fractions to find the area. - =
A=5n"

and the area model.
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T:

L A

(Multiply to find the area.)

What is the area?

5in%

Which strategy did you find to be more efficient?
Why?

This way was a lot faster for me! = These fractions

were easy to simplify before | multiplied, so there were
fewer calculations to do to find the area.

Do you think it will always be true that multiplying the
fractions will be the most efficient? Why or why not?

This seems easier because it's multiplying whole
numbers. = | like the distributive property better
because the numbers stay smaller doing one part at a
time. = I'm not sure—some larger mixed numbers
might be a lot more challenging.

Lesson 13

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Some students may need a quick
refresher on changing mixed numbers
to improper fractions or vice versa.
Students should be reminded that a
mixed number is an addition sentence.
So, when converting to an improper
fraction, the whole number can be
expressed in the unit of the fractional
part and then both like fractions
added.

There are lots of different viewpoints here. Let’s try another example to test these strategies again.

Problem 2

Determine when the distributive property or the multiplication of fractions is more efficient to solve for area.

T:

COMMON
CORE
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(Draw a rectangle with side lengths 16% inches and

4% inches.) Which strategy do you think might be

more efficient to find the area of this rectangle? Turn
and talk.

The fractions are pretty easy, so | think the distributive
property will be quicker. = The numerators will be
big. | think distributing will be easier. = | like to
simplify fractions, so | think improper fractions will
work easier.

Work with a partner to find the area of this rectangle.
Partner A, use the distributive property with an area
model. Partner B, express the sides using fractions
greater than 1. (Allow students time to work.)

What is the area? Which strategy was more efficient?

33
—=zin
To
ﬂ-uh 561 7\?% 8/561
_20l 2 -5
i g In 23 —o1
+ 330 o

o 561 :
6Zin X Yz in

= ‘ér'_liﬂ X fo?‘fn

The improper fractions were messy. When | converted to improper fractions, the numerators were

33 and 17, and there weren’t any common factors to help me simplify. The area is % in®, which is

. o . L . 1 .
right, but it’s weird. | had to use long division to figure out that the area was 705 square inches.

- The distributive property was much easier on this one. The partial products were all easy to do in

my head. | just added the sums of the rows and got 70%

Lesson 13:
and the area model.
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T:
S:

Does the method that you choose matter? Why or why not? Turn and talk.

Either way, we got the right answer. = Depending on the numbers, sometimes distributing is easier,
and sometimes just multiplying the improper fractions is easier.

Repeat the process to find the area of a square with side length 3% m.

T:

Problem 3

An 8 inch by 10 inch picture is resting on a mat. Three-fourths inch of the
mat shows around the entire edge of the picture. Find the area of the mat
not covered by the picture.
T:
S:

When should you use each strategy? Talk to
your partner.

If the numbers are small, fraction
multiplication might be better, especially if W
some factors can be simplified. = For large 3
mixed numbers, | think the area model is

easier, especially if some of the partial

products are whole numbers or have common A= 134 m>
denominators. = You can always start with

one strategy and change to the other if it gets too hard.

\ 4

urot

There are two rectangles to think about here. = We have to think
about how to get just the part that is the mat—not the area of the v
whole thing. = Itis a little bit of a mystery rectangle because they

are asking about the mat. They gave us the measurements of the 3 in
picture and only what we see of the mat.

Y
Compare this problem to others we’ve done. Turn and talk. <

Work with your partner, and use RDW to solve. (Allow students time to work.)

What did you think about to solve this problem?

| started by imagining the mat without the picture on top. |added the extra part of the mat

(1% inches) to the picture to find the length and width of the mat. Then, | multiplied and found the
area of the mat. | subtracted the picture’s area from the mat and got the answer. = | started to
use improper fractions, but the numbers were really large, so | used the area model. = | used the
area model for the mat’s area because | saw the measurements were going to have fractions. Then,
| just multiplied 8 x 10 to find the area of the picture. = After | figured out the area of the mat, |
drew a tape diagram to show the part | knew and the part | needed to find. = |visualized 4
rectangles and then added their areas.

) Qrea. of yohgle mat
m0+ . 1 i
Areo. o mo e 1025 80 - 295
80in® 7 ) The ovea of 4ne mad net
o oV by Fhe picture
area (overed covered is 207 in”

109 4in? -80in% = 294 in*

and the area model.
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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: Multiply mixed number factors, and
relate to the distributive property and the area model.

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

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

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

= What are the strategies that we have used to find
the area of a rectangle? Which one do you find
the easiest? The most difficult? How do you
decide which strategy you will use for a given
problem? What kinds of things do you think
about when deciding?

= |nthe Problem Set, when did you use the
distributive property, and when did you multiply
improper fractions? Why did you make those
choices?

=  How did you solve Problem 3?
=  What are some situations in real life where

finding the area of something would be needed
or useful?

Lesson 13:
and the area model.

Date: 11/19/14
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Lesson 13

Name —ﬁeﬁ Date ‘ —
1. Find the area of the following rectangles. Draw an area model if it helps you.
a ZkmxZkm b 16imx4im
s 1z o Zm
=%rg sl ¢ 12435470
X
_pmd i =44+3%+15
e S| ozt [low] =492 me
=3%m*
¢ alydxsiyd 4. Zmix4imi
& 5 - 13
4 3 5 =%x5
n 20415 +25+7 =
5 2008 [H] 6, 6,2 =4l
P =23+ gtgty 24
3]
| 2T
ﬁ Yé =23+ l;l sjjff_l‘f\lz

TR
=23+1§=245yd
2. Julieis cutting rectangles out of fabric to make a quilt. If the rectangles are 2 § inches wide and 33 inches
fong, what is the area of four such rectangles?

3 T Aa of 4 recgle: Prea of 4t reclargyle :
2] e || 6tISTIERE Q8 x 4= @+ XD
3
s E g ~gtErEE =367
* =8+ =36+ 275
=8+ 1
=980
=10 he ara of four rectangles is 387 in*
MR EBRMON [ s engageW sce

3. Mr. Howard's pool is connected to his pool house by a sidewalk as shown. He wants to buy sod for the
lawn, shown in gray. How much sod does he need to buy?

bt
24yl TS | +1§g
Lpzys
&

Area of squate Sod:
24% X2yt = stttz

=400 Yd*

Acen of Hhe. podl house = 16 Y&
firea of +he. sidewalK : 3ydx lyd=3yd*
Area of +he Pool: TEYS x 22 yd = B8 %Syd

:%Yaz
a = 2
g fogess = g
oy [ae] B3] 7 eooi;-;g_y)g%
oolhate S odl l =581 —I8%
=580%-18%  Hewill neadHobuy

=562 sb25yd? o sod for the
.

B EGRMON | ot engage™
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Exit Ticket (3 minutes)

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

and the area model.
Date: 11/19/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

Name Date

1. Find the area of the following rectangles. Draw an area model if it helps you.

a. Ekmekm b. 161m><41m
4 5 2 5

C. 4lyd><53yd d. 7 mix 4% mi
3 3 8 3

. . . . 3. . 2.
2. ulie is cutting rectangles out of fabric to make a quilt. If the rectangles are 25 inches wide and 35 inches

long, what is the area of four such rectangles?

and the area model.
Date: 11/19/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set m

3. Mr. Howard’s pool is connected to his pool house by a sidewalk as shown. He wants to buy sod for the
lawn, shown in gray. How much sod does he need to buy?

1
24=vyd

1
24=vyd

COMMON Lesson 13: Multiply mixed number factors, and relate to the distributive property
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Exit Ticket

Name Date

Find the area of the following rectangles. Draw an area model if it helps you.

7 14 7 18
1. —mmx=mm 2. 5-kmx—km
2 5 8 4

and the area model.
Date: 11/19/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

Name Date

1. Find the area of the following rectangles. Draw an area model if it helps you.

8 24 32 3
a. —cmx—cm b. —ftx3=ft
3 4 5 8
4. 3, 5 3
c. 5-inx4=in d —mx6-m
6 5 7 5

2. Chris is making a table top from some leftover tiles. He has 9 tiles that measure 3 % inches long and 2%

inches wide. What is the area he can cover with these tiles?

and the area model.
Date: 11/19/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Homework

3. Ahotelis recarpeting a section of the lobby. Carpet covers the part of the floor as shown below in gray.
How many square feet of carpeting will be needed?

191 ft
dl 2 | -
A
133 ft
dl 5 —
, 1134
317 ft 4
8
331t
4
< > v
12 ft
tziﬁ
\ 4

A
v

17 ft

and the area model.
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