NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Lesson 3

Objective: Decompose non-unit fractions and represent them as a whole
number times a unit fraction using tape diagrams.

Suggested Lesson Structure

B 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)

= Multiply Mentally 4.0A.4 (4 minutes)
= Repeated Addition as Multiplication 4.0A.4 (4 minutes)
= Add Fractions 4.NF.3 (4 minutes)

Multiply Mentally (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 3 content. NOTES ON
MULTIPLE MEANS

: (Write34x2= .) Say the multiplication sentence.

(Wri ) say uftiplicatt OF REPRESENTATION:

S 34 x 2 =68 ) ) Scaffold the Multiply Mentally fluency
(Write 34 x 2 = 68. Below it, write 34 x20=___.) Say activity for students working below
the multiplication sentence. grade level and others having difficulty.

S: 34 x20=680. Clarify that (34 x 2) + (34 x 20) is the

. . . same as 34 x 22, and so on. Ask
(Write 34 x 20 = 680. Below it, write 34 x22=___ ) students, “Why is this true?”

On your personal white board, solve 34 x 22.
S: (Write 34 x 22 = 748.)

Continue with the following possible sequence: 23 x 3, 23 x 20, and 23 x 23; and 12 x4, 12 x 30, and 12 x 34.

Repeated Addition as Multiplication (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Module 3 content.

number times a unit fraction using tape diagrams.
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A

S:

(Write2+2+2=___.) Say the addition sentence.
2+2+2=6.

(Write 2+ 2 + 2 = 6. Beneath it, write __ x 2 =6.) On your personal white board, fill in the unknown
factor.

(Write3x2=6.)
(Write 3 x 2 =6. To the right,

write30+30+30=__.) Say 347-¢ 3x30=90 3x32=96
the addition sentence.

30+30+30=090.
(Write 30 + 30 + 30 =90. Beneath it, write _ x30=90.) Fill in the unknown factor.
(Write 3 x30=90.)

(Write 3 x30=90. To the right, write 32 +32+32=___.) On your board, write the repeated
addition sentence. Then, beneath it, write a multiplication sentence to reflect the addition sentence.

(Write 32 + 32 + 32 = 96. Beneath it, write 3 x 32 =96.)

2+2+2=6 30+30+30=90 32+32+32=96

Continue with the following possible sequence: 1+1+1+1,4x1;20+20+ 20+ 20, 4 x 20;
21+21+21+21,4x21;and 23 +23 + 23,3 x 23,

Add Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 2.

T:
S:

1
(Write g.) Say the fraction. N
4 fifths.
On your personal white board, draw a tape diagram
representing 4 fifths.
(Draw a tape diagram partitioned into 5 equal units. % = % + % + % +§
Shade 4 units.)
(Write g =—+—+—+—) Write g as the sum of unit
fractions. /1\
(Write£=l+l+l+l.)

5 5 5 5 5
(Write g = E ot ?.) Bracket 2 fifths on your diagram, : 7
and complete this number sentence. 2

5

(Group Zon diagram. Write 1241y 3.)

5 5 5 5 5
(Write g =<+ ;.) Bracket fifths again on your diagram, g = g + % +§

and write a number sentence to match. There’s more
than one correct answer.

7

| I N
vl

(Group fifths on the diagram. Write 124 =341 , or SN 2.)
55 5 5 5 5

number times a unit fraction using tape diagrams.
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. . . . 5 5 3 5
Continue with the following possible sequence: 2=—+—+—+—+—,2=—+-+— ,and>=—+—+—.
6 6 6 6 6 6°6 6 6 6 6 6 6 6

Application Problem (8 minutes)

Mrs. Beach prepared copies for 4 reading groups. Each reading group needed 6 copies. How many copies
were needed for the class?

a. Draw a tape diagram.

b. Write both an addition and a multiplication sentence to solve. Discuss with a partner why you are
able to add or multiply to solve this problem.

c.  What fraction of the copies is needed for 3 groups? To show that, shade the tape diagram.

? .
=y = A
a) b) otk bH=24 A _
bl|t]|e 4x (-24 % % Z _{
Yx G= 24 Multiplication 15 -
24 copi€ ware vepeated addition. 2
necd«g év class. Pt nuw«bez osii}phnzes % & st capees ave
e 4§WP . weeded 6 3 growps

Note: This Application Problem builds from Grade 3 knowledge of interpreting products of whole numbers.
This Application Problem bridges to today’s lesson where students will come to understand that a non-unit
fraction can be decomposed and represented as a whole number times a unit fraction.

Concept Development (30 minutes)

Materials: (S) Personal white board
Problem 1: Express a non-unit fraction less than 1 as a whole number times a unit fraction using a tape
diagram.

T: Look back at the tape diagram that we drew in the Application Problem. What fraction is
represented by the shaded part?

- VIV

T: Say % decomposed as the sum of unit fractions.

2 J. Ll
3.1 1 1 =2 =% 4+ -
St Titite AT L
. in3 ' i 8
T:  How many fourths are there in 4? ‘a = 3X%Xg
S: 3.
T:  We know this because we count 1 fourth 3 times. Discuss with a partner. How might we express

this using multiplication?

number times a unit fraction using tape diagrams.
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S:

We have 3 fourths. That’s % + % + % or three groups of 1 fourth. Could we multiply 3 x %?

Yes! If we want to add the same fraction of a certain amount many times, instead of adding, we can
multiply. Just like you multiplied 6 copies 4 times, we can multiply 1 fourth 3 times. What is 3 copies

1
of =?
4

It's 3. My tape diagram proves it!

. 2 7 . . .
Repeat with 3 and e Instruct students to draw a tape diagram to represent each fraction (as on the previous

page), to shade the given number of parts. Then, direct students to write an addition number sentence and a
multiplication number sentence.

Problem 2: Determine the non-unit fraction greater than 1 that is represented by a tape diagram, and then
write the fraction as a whole number times a unit fraction.

T:

S
T
S:
T

U A

PN e

(Project tape diagram ofl?fJ as shown below.) What fractional unit does the tape diagram show?

It shows tenths! = It shows eighths!
We first must identify 1. It's bracketed here. (Point.) How many units is 1 partitioned into?
8. \

The bracketed portion of the tape diagram shows 8

N ‘
fractional units. What is the total number of E\ [ l \ \ \ \ \4,\

eighths?
10. 10 degiodd pd k¥ ) ol el oy
=87 ¢ &%
What is the fraction? § L
10 eighths. !9‘ L
g %-loxs

Say this as an addition number sentence. Use your fingers to keep
track of the number of units as you say them.

0 1.1 1 1 1 1 1 1 1 1

ek -k b S e S i S S i

8 8 8 8 8 8 8 8 8 8 8

As a multiplication number sentence?
10 1
—=10x-.
8 8

What are the advantages of multiplying fractions instead of adding?
It's easier to write. = It’s faster. = It's more efficient.

Problem 3: Express a non-unit fraction greater than 1 as a whole number times a unit fraction using a tape

diagram.

T:

T:

Let’s put parentheses around 8 eighths so that we can see 10 eighths

can also be written to show 1 and 2 more eighths. (Write 1?? = (8 X %) + I: G /F//r g ~;f‘/'/

(le)) YA o e A Az
s):

Discuss with your partner how to draw a tape diagram to show 5 _‘%— = gx-é

thirds.

3= (3%%5) +(2:3)

number times a unit fraction using tape diagrams.

MM N Lesson 3: Decompose non-unit fractions and represent them as a whole ny
cORE'© engage

Date: 11/19/14

(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.

5.A.30



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 3

S: I can draw one unit at a time. The units are thirds, so
I'll draw five small rectangles together. = | know 5
thirds is greater than 1, so I'll draw 1. That’s 3 thirds.
So, then | can draw another 1. I'll just shade 5 parts.

NOTES ON
MULTIPLE MEANS

- | will draw a long rectangle and break it into 5 equal OF ENGAGEMENT:
parts. Each part represents 1 third. I'll bracket 3 thirds Offer an alternative to Problem 2 on
to show 1. the Problem Set for students working

above grade level. Challenge students
to compose a word problem of their

own to match one or more of the tape
diagrams they construct for Problem 2.

5 .

T: How can we express asa multiplication sentence?
. . 1

S:  We have five thirds. That’s 5 x >

5 . i
T: Isthere another way we can express = using Always offer challenges and extensions
3 to learners as alternatives, rather than

multiplication? additional busy work.

S:  Can we express the 1 as 3 x % and then add 2 x i?

T: Yes! We can use multiplication and addition to decompose fractions.

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 3 problom se |

. . . . Name ’):It‘k Date
Lesson Objective: Decompose non-unit fractions and ’ n T ———

represent them as a Whole number times a unit fraction multiplication sentence. The first one has been done for you.
using tape diagrams. % 1

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 e ——
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 e
conversation to debrief the Problem Set and process the S
lesson. £

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

= |nall of the problems, why do we need to label 1
on our tape diagrams? What would happen if we 1} SQUMON | coons

Dt

did not label 17? e

whote number engageny 5A7

number times a unit fraction using tape diagrams.
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* Whatis an advantage to representing the Lesson 3 Problem Set. [Z5E)
fractions using multiplication?

=  What is similar in Problems 3(c), 3(d), and 3(e)?

Y

Write the following fractions greater than 1 as the sum of two products.

b

Which fractions are greater than 1? Which is less = . { )
than 1? i $- () + (axh)
= Are you surprised to see multiplication sentences — )f
. [ [ [
with products less than 1? Why? oo () + k)

w
2
3
£
b
g
3
g
&
3
3
e
28
2
g
g
&
E
3
®
z
H
s
2
Ei
%

into unit fracti

5
=  |nourlesson, when we expressed 3as
1 1 .
(3 X 5) + (2 X 5), what property were we using?
= Consider the work we did in Lessons 1 and 2
where we decomposed a tape diagram multiple
ways. Can we now rewrite those number
sentences using addition and multiplication? Try

it with this tape diagram (as shown below).

[EEN

T engageny -

i Losson3:
Ll

= How is multiplying fractions like multiplying whole numbers?
=  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 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.

number times a unit fraction using tape diagrams.
Date: 11/19/14

MM N Lesson 3: Decompose non-unit fractions and represent them as a whole ny
cORE'© engage

(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.

5A32


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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Name Date

1. Decompose each fraction modeled by a tape diagram as a sum of unit fractions. Write the equivalent
multiplication sentence. The first one has been done for you.

slw
FNJ
FNYN
FNYN
slw
1]
w
X
FNY
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Lesson 3 Problem Set

2. Write the following fractions greater than 1 as the sum of two products.

1
A
\
| |
1
A
N

3. Draw a tape diagram and record the given fraction’s decomposition into unit fractions as a multiplication

sentence.

4

a. 5

b, 2

8

7

C. -

9

d.

4

7

e. -

6
COMMON
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Name Date

1. Decompose each fraction modeled by a tape diagram as a sum of unit fractions. Write the equivalent

multiplication sentence.

a.
1
A
4 N
b. 1
N
4 N

2. Draw a tape diagram and record the given fraction’s decomposition into unit fractions as a multiplication

sentence.

6
9
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Name Date

1. Decompose each fraction modeled by a tape diagram as a sum of unit fractions. Write the equivalent
multiplication sentence. The first one has been done for you.

1
a A
\[ \\
2 1 1 2 1
-3 T3 37273
1
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2. Write the following fractions greater than 1 as the sum of two products.

3 1
| A
( \
| | |
b. 1
A
( \

3. Draw a tape diagram and record the given fraction’s decomposition into unit fractions as a multiplication

sentence.
3 3
"5
3
b st
8
5
C —
9
8
d -
5
12
e. —
4

number times a unit fraction using tape diagrams.
Date: 11/19/14

c MM N Lesson 3: Decompose non-unit fractions and represent them as a whole ny
coRE'© engage AT

(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

