NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Lesson 4

Objective: Decompose fractions into sums of smaller unit fractions using
tape diagrams.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (4 minutes)
Concept Development (34 minutes)

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

Fluency Practice (12 minutes)

= Break Apart Fractions 4.NF.3 (7 minutes)

= Count by Equivalent Fractions 3.NF.3 (5 minutes)

Break Apart Fractions (7 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 3.

T:

=

“w 4 d9 49

(Project a tape diagram partitioned into 3 equal units. Write 1 above it. Shade 2 units.) How many
equal parts does this 1 have?

3 parts.
Say the value of 1 unit. 1

1 third. r R
What fraction of 1 is shaded?
2 thirds.

On your personal white board, write the value of the shaded part as a sum of unit fractions.

L2 101
(Write===+=.)
33 3

1

(Write __ x 3° g.) On your board, complete the number sentence.

(Write 2 x = 3.)
373

. . . . 35 5
Continue with the following possible sequence: S5 and >

diagrams.
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sl

S:

. . . . 4 8
Continue with the following possible sequence: -, -, and -.

o A d0 49 A

(Write E.) Say the fraction.
4

3 fourths.

On your board, draw a tape diagram of 3 fourths.

(Draw a tape diagram partitioned into 4 equal units. Shade 3 units.)

What’s the value of each unit? 1

1 fourth. r ~

Express 3 fourths as a repeated addition sentence.
11

31
(Write===+-+-))
4° 4 4 4

.3 1y
(Write 2= —X% Z') Fill in the unknown number.
.3 1
(Write-=3 x-.
4 4

6
5’5’ 3

Count by Equivalent Fractions (5 minutes)

Note: This fluency activity prepares students for Lesson 4.

S:

S v A4 v d4 v A

2 9 490 A4 9 49

Count by ones to 6.
1,2,3,4,5,6.

Count by sixths to 6 sixths. Start at 0 sixths. (Write as students count.)
01 23456

6’6" 66666 0 1 2 3 4 5 6
6 sixths is the same as one of what unit? 6 6 6 6 6 6 6
1 one. . 1 2 3 4 5
(Beneath g, write 1.) Count by sixths again. 6 6 6 6 6

This time, say 1 one when you arrive at 6 sixths. Start at zero.

12 3 4
0,-=,=,= - E, 1 one.

6’6" 6”6”6
Let’s count by thirds to 6 thirds. Start at O thirds. (Write as students count.)
012 3 45 6

3737373737373 o 1 2 3 4 5 6
How many thirds are in 1? 3 3 3 2 B 5 3
3 thirds.

3 wri : : S
(Beneath 3 write 1.) How many thirds are in 2? 3 3 = :
6 thirds.

(Beneath g , write 2.) Let’s count by thirds again. This time, when you arrive at 3 thirds and 6 thirds,

say the whole number. Start at zero.

1 2
0, =

45
3 5,1,5,5,2-

Continue, counting by halves to 6 halves.

diagrams.
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Application Problem (4 minutes)

. 3 . . 1
A recipe calls for 2 cup of milk. Saisha only has a L cup
measuring cup. If she doubles the recipe, how many times will W % %\ U

she need to fill the % cup with milk? Draw a tape diagram and

oL
record as a multiplication sentence. t
. L . ¥l - L
Note: This Application Problem reviews students’ knowledge of Wi
fractions from Lesson 3 and prepares them for today’s objective ) |
of decomposing unit fractions into sums of smaller unit She will need +» Gl er e
fractions. Measuv('/\3 cop b Fimes.

Concept Development (34 minutes)

Materials:  (S) Personal white board

Problem 1: Use tape diagrams to represent the decomposition
Cuisenaire rods can be used to model

1 whole (brown), 2 halves (pink),

4 fourths (red), and 8 eighths (white).
If concrete Cuisenaire rods are
unavailable or otherwise challenging,

of % as the sum of unit fractions.

— T: Draw a tape diagram that represents 1, and shade 1
third. Decompose each of the thirds in half. How

many parts are there now? virtual rods can be found at the link

S: 6. below:

T: What fraction of 1 does each part represent? http://nrich.maths.org/4348.

S:  1sixth.

T: How many sixths are shaded?

St 2sixths. 1

T: What can we say about 1 third and 2 sixths? ,L

S:  They are the same.

T: How canyou tell?

S:  They both take up the same amount of space. LT"“"T" 3

T. Let’s write that as a number sentence: é = % + % = 2. e 6

T: Now, decompose each sixth into 2 equal parts on your tape 1 1.1.2 6
diagram. How many parts are in 1 now? 37 6 " b - ‘é‘

S: 12. 6

T: What fractional part of 1 does each piece represent? é‘ = 2 x -‘—l— = % 6

S: 1twelfth.

T: How many twelfths equal é?

diagrams.
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2 1
— equals -
12 6

Qo)

Work with your partner to write a number sentence for how /'T&'—\
many twelfths equalg. X \ —; , : N
write 3=z 4= (5+5) + (5+3)) P s e
We can put parentheses around two groups of 1 twelfth to ket i i et
show that each combines to make %. ;' ;:3 ,"-j_ fi

1 (1 1) (1 1)

—=—=+—|+|—+—

3 \12 12 12 12
How can we represent this using multiplication?

(Write§=(2xl—12)+(2x%) 9§=4x%:%.)

. - 1 2 . .
Problem 2: Use tape diagrams to represent the decomposition of; and 5 as the sum of smaller unit fractions.

T:

2 v 4w

2 v 4@

Draw a tape diagram and shade % Decompose each of the fifths into 3 equal parts. How many parts
are there now?
There are 15 parts.

What fraction does each part represent?

JSool
..-} -
B

1 3
15 L L
Write an addition sentence to show how W 6
many fifteenths it takes to make 1 fifth. 2oz L 7o *_L ; . 2 \ @
- ” —
(Write2=—+—+2=2) 5716 1IsT\S S \S 6 ea
5 15 15 15 15

What can we say about one-fifth and three-fifteenths?
They are equal.

. . 2
With your partner, write a number sentence that represents -

L 2_3 .3 6 2 1 1 1 6
(Write-==+—=—, 9—=(3 X—)+(3 X—)=—. D>-=2x-=2x—=—)
5 15 15 15 5 15 157 75 5 15 15

Problem 3: Draw a tape diagram and use addition to show that 2 is the sum of 4 twelfths.

T:

.2 1 1 1 1 4 . . £
(Project==—+-—+ —+-—=—.) Using what you just L
6 12 12 12 12 12 e -
learned, how can you model to show that 6
3ise ualtoi? %\ \\\ O
~is equal to 7 @,

We can draw a tape diagram and shade %. Then, we

RSN [ .
can decompose it into twelfths. i (v ") (n ”) 1%
How many twelfths are shaded? % =(2rH) > (2xh)= %,
4. -?;' =YX —:-2. = |3.7_

diagrams.
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T: We have seen that 1 third is equal to 2 sixths. We have seen 1 sixth is equal to 2 twelfths. So, how
many twelfths equal 1 third?

S: 4 twelfths!
So, 2 thirds is how many twelfths? Explain to your partner how you know using your diagrams.

S: 1 third is 4 twelfths, so 2 thirds is 8 twelfths. = It’s just double. = It’s twice the area on the tape
diagram. - It’s the same as 4 sixths. 1 third is 2 sixths. 2 thirds is 4 sixths. 1 sixth is the same as 2
twelfths, so 4 times 2 is 8. 8 twelfths.

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: Decompose fractions into sums of
smaller unit fractions using tape diagrams.

Lesson 4 Problem Set

The Student Debrief is intended to invite reflection and tome __Jack. ouia
. . . 1. The total length of each tape diagram represents 1. Decompose the shaded unit fractions as the sum of
active processing of the total lesson experience. sl untfcion nt s o difretwos. The st ne s ben g for .
Invite students to review their solutions for the Problem e
. . B ] B
Set. They should check work by comparing answers with a .. T i T
partner before going over answers as a class. Look for b

misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

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

2. The total length of each tape diagram represents 1. Decompose

= For Problem 1(a—d), what were some different o e AT
ways that you decomposed the unit fraction?

=  What is different about Problems 3(c) and 3(d)?
Explain how fourths can be decomposed into
both eighths and twelfths.

=  For Problems 4, 5, and 6, explain the process you
used to show equivalent fractions.

" engage™  sas

= Without using a tape diagram, what strategy would you use for decomposing a unit fraction?
=  How did the Application Problem connect to today’s lesson?

diagrams.
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Exit Ticket (3 minutes) ieséon 4 problem Set |
After the Student Debrief, instruct students to complete
the Exit Ticket. A review Of their Work Wi” help With 3 Dlawandlabeltapedvagfzmslopmvelhefﬂlluwingslalemems. The first one has been done for you.
assessing students’ understanding of the concepts that aisf

8 . , & neep B T
were presented in today’s lesson and planning more T z

effectively for future lessons. The questions may be read bEas : G T ]
aloud to the students. TE
-i-t 2]
L

2
0 ¥

=
=
iTw &,
i

9.
1z

Lo

s

. Show that 3is equivalent to 2 using a tape diagram and a number sentence.

4= gy

. Show that 2is equivalent to £ using a tape diagram and a number sentence.
ezl T S
= 3 T9

gy L
Show that is equivalent to < using a tape diagram and a number sentence.

FEEEID)  2UTRTE

o

o
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

Name Date

1. The total length of each tape diagram represents 1. Decompose the shaded unit fractions as the sum of
smaller unit fractions in at least two different ways. The first one has been done for you.

1 1
a 2 2
1 1
: : L.
Il I — :
Y Y ) 1111‘
11 1 == -+ -+-+ -
2 -1 T 3 2 8
b.
1 1
3 3
—_— |
. : . P Lo Lo
_‘_I_'_I_'_l—'—’
c.
L L
d.

2. The total length of each tape diagram represents 1. Decompose the shaded fractions as the sum of

smaller unit fractions in at least two different ways.

| A
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Problem Set

3. Draw and label tape diagrams to prove the following statements. The first one has been done for you.

2
5
a 2 4 P R
5 10
—
4
10
2 4
b. = = —
6 12
3 6
c. - =-
4 8
3 9
d - =—
4 12

1, . 4 .
4. Show that Sis equivalent to 5 using a tape diagram and a number sentence.

2. . 6 . .
5. Show that 3is equivalent to 5 usinga tape diagram and a number sentence.

4. . 8 . .
6. Show that Sis equivalent to T, Using a tape diagram and a number sentence.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Exit Ticket

Name Date

1. The total length of the tape diagram represents 1. Decompose the shaded unit fraction as the sum of
smaller unit fractions in at least two different ways.

2. Draw a tape diagram to prove the following statement.

2_

4
6

diagrams.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

Name Date

1. The total length of each tape diagram represents 1. Decompose the shaded unit fractions as the sum of
smaller unit fractions in at least two different ways. The first one has been done for you.

— N |
— N | =

N |-
[N N
[N N

— D | =

2. The total length of each tape diagram represents 1. Decompose the shaded fractions as the sum of
smaller unit fractions in at least two different ways.

a.

A A
b.

A A
C.
A A
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

3. Draw tape diagrams to prove the following statements. The first one has been done for you.

. 2o 4 2
5 10 5
f'_)_l
[} I
1 1
1 |
1 |
1 |
kﬁ(_,f
4
ST
3 6
b. - = —
6 12
2 6
c. - = —
6 18
3 12
d - ==
4 16

1. . 6 . .
4. Show that Sis equivalent to T, using a tape diagram and a number sentence.

2. . 8 . .
5. Show that 3is equivalent to T using a tape diagram and a number sentence.

4. . 12 . .
6. Show that Sis equivalent to 75 using a tape diagram and a number sentence.
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