NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

Lesson 27

Objective: Solve problems involving fraction division.

Suggested Lesson Structure

B Fluency Practice (12 minutes)
Concept Development (38 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Count by Fractions 5.NF.7 (6 minutes)
= Divide Whole Numbers by Unit Fractions 5.NF.7 (3 minutes)
= Divide Unit Fractions by Whole Numbers 5.NF.7 (3 minutes)

Count by Fractions (6 minutes)

Note: This fluency activity reviews Lesson 25.

Count by sixths to 12 sixths. (Write as students count.)

S: 1 sixth, 2 sixths, 3 sixths, 4 sixths, 5 sixths, 6 sixths, 7 sixths, 8 sixths, 9 sixths, 10 sixths, 11 sixths, 12
sixths.

T: Let’s count by sixths again. This time, when we arrive at a whole number, say the whole number.
(Write as students count.)

S: 1 sixth, 2 sixths, 3 sixths, 4 sixths, 5 sixths, 1 whole, 7 sixths, 8 sixths, 9 sixths, 10 sixths, 11 sixths, 2
wholes.

T: Let’s count by sixths again. This time, change improper fractions to mixed numbers. (Write as
students count.)

S: 1 sixth, 2 sixths, 3 sixths, 4 sixths, 5 sixths, 1 whole, 1 and 1 sixth, 1 and 2 sixths, 1 and 3 sixths, 1 and
4 sixths, 1 and 5 sixths, 2 wholes.

. Let’s count by sixths again. This time, simplify 3 sixths to 1 half. (Write as students count.)

S:  1sixth, 2 sixths, 1 half, 4 sixths, 5 sixths, 1 whole, 1 and 1 sixth, 1 and 2 sixths, 1 and 1 half, 1 and 4
sixths, 1 and 5 sixths, 2 wholes.

T: Let’s count by sixths again. This time, simplify 2 sixths to 1 third and 4 sixths to 2 thirds. (Write as
students count.)

S: 1 sixth, 1 third, 1 half, 2 thirds, 5 sixths, 1 whole, 1 and 1 sixth, 1 and 1 third, 1 and 1 half, 1 and 2
thirds, 1 and 5 sixths, 2 wholes.

Continue the process counting by eighths to 8 eighths or, if time allows, 16 eighths.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

Divide Whole Numbers by Unit Fractions (3 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 25.

T: (Writel=+ %.) Say the division sentence.

s 1+

T: How many halves are in 1 whole?

S: 2.

T (Writel+ % = 2. Beneath it, write 2 + % = ) How many halves are in 2 wholes?

S: 4.

T (Write2+ % = 4. Beneath it, write 3 + % =___.) How many halves are in 3 wholes?

S: 6.

T: (Write3 =+ % = 6. Beneath it, write 6 + %.) On your personal white board, write the division sentence

with the answer.

S: (Wﬁw6+%=ll)

Continue with the following possible suggestions: 1 + l, 2+ l, 7+ l, 1+ l, 2+ l, 9=+ l, 5 +l, 6+ l, and 8 + 1.
3 3 3 4 4 4 5 6 8
Divide Unit Fractions by Whole Numbers (3 minutes)
Materials: (S) Personal white board
Note: This fluency activity reviews Lesson 26.
T:  (Write % +2= .) Say the division sentence with the answer.
s 1:2=1
2 4
T: (Write % +2= %. Beneath it, write % +3= .) Say the division sentence with the answer.
s: 1:i3=1
2 6
T:  (Write % +3= %. Beneath it, write % +4= .) Say the division sentence with the answer.
S T:4=1
2 8
T:  (Write % +7= .) On your personal white board, complete the number sentence.
S:  (Write 1.7= i.)
2 14
Continue with the following possible sequence: 1. 2, 1. 3, 1. 4, 1. 9, 1. 3, 1. 5, 1. 7, 1. 4, and 1. 6.
3 3 3 3 5 5 5 4 8
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

Concept Development (38 minutes)

Materials: (S) Problem Set

Note: The time normally allotted for the Application Problem has been reallocated to the Concept
Development to provide adequate time for solving the word problems.

Suggested Delivery of Instruction for Solving Lesson 27 Word Problems

1. Model the problem.

Have two pairs of student work at the board while the others work independently or in pairs at their seats.
Review the following questions before beginning the first problem:

=  Canyou draw something?

=  What can you draw?

=  What conclusions can you make from your drawing?
As students work, circulate. Reiterate the questions above. After two minutes, have the two pairs of

students share only their labeled diagrams. For about one minute, have the demonstrating students receive
and respond to feedback and questions from their peers.

2. Calculate to solve and write a statement.
Give everyone two minutes to finish work on that question, sharing his or her work and thinking with a peer.
All students should write their equations and statements of the answer.

3. Assess the solution for reasonableness.

Give students one to two minutes to assess and explain the reasonableness of their solution.

Problem 1

Mrs. Silverstein bought 3 mini cakes for a birthday party. She cuts each cake into quarters and plans to serve
each guest 1 quarter of a cake. How many guests can she
serve with all her cakes? Draw a model to support Method 1

your response.
Y hwbnr tw Twhole.

1Z ks in 3 wholes.

1
3:g =12 Myrs. Silverstens can serve |2 sush
a %uuv’rw of a coke.

Method 2

/?L iu i z.' R ? o Mrs $ilversteih can serve L=
o R f i cda cale

2Ll 4 A 1z 31..‘,;:.*‘\: Wb she cnty ca

o 4y ] "]

twts 6;4“4&"5.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27

In this problem, students are asked to divide a whole number (3) by a unit fraction (%) and draw a model. A

tape diagram or a number line would both be acceptable models to support their responses. The reference
to the unit fraction as a quarter provides a bit of complexity. There are 4 fourths in 1 whole and 12 fourths in

3 wholes.

Problem 2

1 . . . .
Mr. Pham has S Ppan of lasagna left in the refrigerator. He wants to cut the lasagna into equal slices so he can

have it for dinner for 3 nights. How much lasagna will he eat each night? Draw a picture to support your
response.

—A ~
2 E/,//l [ 1 1  +3 Mr. Phon will eak
J = | fourtrn 3 TZ ot the \acaqna
—— T T = 34we\Hes ¥ 3 cach miaht.
ALl il s teaen
E O,

Problem 2 is intentionally similar to Problem 1. Although the numbers used in the problems are identical,
careful reading reveals that 3 is now the divisor rather than the dividend. While drawing a supporting tape
diagram, students should recognize that dividing a fourth into 3 equal parts creates a new unit—twelfths.

.1, 3 - . .
The model shows that the fraction 2l equal to 'Y and therefore, a division sentence using unit form (3

twelfths + 3) is easy to solve. Facilitate a quick discussion about the similarities and differences of Problems 1
and 2. What do students notice about the division expressions and the solutions?

Problem 3
. 1
The perimeter of a square is - Meter.

a. Find the length of each side in meters. Draw a picture to support your response.
b. How long is each side in centimeters?

1]
P=%Fr b) _L - ? - -L_ -—L l
? AN Ysides are equel 3o 20™ T - 20™ =2 * '™
'?l' ':'Li = side l!-llsha 1
= Py loo om
Llem 1 E i
— — T och sidevs Sem,
; Ry = L
721 S LS, 5 e
, A6
L _ o= uenhiethe =Y
ST T I":T rr'i V I"I
AL L LN = Vet o . Scin
L ? 1
? 'ﬁ\-,'uea:j’m of each side is 2o M, LI )
: 20 x4 = 20 5§
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This problem requires students to recall their measurement work from Grade 3 and 4 involving
perimeter. Students must know that all four side lengths of a square are equivalent, and therefore, the

unknown side length can be found by dividing the perimeter by 4 (% m + 4). The tape diagram shows

- ey . . 1. 4
clearly that dividing a fifth into 4 equal parts creates a new unit, twentieths, and that s equal to 70"

Students may use a division expression using unit form (4 twentieths + 4) to solve this problem very
easily. This problem also provides an opportunity to point out a partitive division interpretation to
students. While the model was drawn to depict 1 fifth divided into 5 equal parts, the question mark

1 1., 11
clearly asks “What is — of =?” Thatis— x —.
4 5 4" 5
. 1 . . . . .
Part (b) requires students to rename % meter as centimeters. This conversion mirrors the work done in
Lesson 20. Since 1 meter is equal to 100 centimeters, students can multiply to find that 2o Mis equivalent to

100
——cm, or5cm.
20

Problem 4
A pallet holding 5 identical crates weighs % ton.

a. How many tons does each crate weigh? Draw a picture to support your response.
b. How many pounds does each crate weigh?

| 4on :
— Y 745
: L
lJ +S \’);IE"‘Oh:?yqus 5 dop = 20 x Ldon
£ = lrwrh\ K % }
g el 2,000 pounds
< § fuerheths + -
l TTOTN TIT:."E“-: Eoth crake weighs 100 p Sk = l_ls_c;:il’i I
o . . : ‘ e ' ouw .
TR E—— 3
2 . l = oo ?Nhi:

L
=y

Pl

\
20 %5 =

The numbers in this problem are similar to those used in Problem 3, and the resulting quotient is again 2

Engage students in a discussion about why the answer is the same in Problems 3 and 4, but was not the same
in Problems 1 and 2, despite both sets of problems using similar numbers. Is this just a coincidence?
Additionally, Problem 4 presents another opportunity for students to interpret the division here as

1
-=5x .
4

Date: 10/24/14
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Problem 5

Faye has 5 pieces of ribbon, each 1 yard long. She cuts each ribbon into sixths.

a. How many sixths will she have after cutting all the ribbons?
b. How long will each of the sixths be in inches?

t i )
l\f"“’"“ l i . @ Eack sixke 1s & of o yard. e vyd. = Zin.
% ©
e = "!_'jd = '-I"’-‘x lvd
L_: o M I b sixtns in Iyard, Cack sintin s © inches long. 1
30 Sixtiag in s \'AT&E- R Fkin
. = e K*
F'a.we will have 30 sixthe I—E-—'m.
oter ouH*v-j all Hhe viobons, e

In Problem 5, since Faye has 5 pieces of ribbon of equal length, students have the choice of drawing a tape
diagram showing how many sixths are in 1 yard (and then multiplying that number by 5) or drawing a tape
diagram showing all 5 yards to find 30 sixths in total.

Problem 6

A glass pitcher is filled with water. %of the water is poured equally into 2 glasses.

a. What fraction of the water is in each glass?
b. If each glass has 3 fluid ounces of water in it, how many fluid ounces of water were in the full pitcher?

1 - . .
C. IfZ of the remaining water is poured out of the pitcher to water a plant, how many cups of water are
left in the pitcher?

4

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

-]

Problem 6 in this lesson may be
0'> A oc + = L b) 3 ® - GJ especially difficult for English language
Z 8716 i .
| TeaY = 6 learners. The teacher may wish to
or ; have students act out this problem to
.{S L 2_ - A e’ LL(\!'\‘%" L\Q, keep track of the different questions
r T\l asked about the water.
There are Y8

e £\uid oun
1o of Yhe woder Tiwa ounces
1S N each 6\068' inthe G\ Q\"m\ﬂ.
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94,

e —

R T ¥ 42 :3‘%’”@‘“"—*&&’5

d ; - %13 X cg o & cups
= ol

0 = (B E) + (Fx¥e)s __cups
- 3 2\
-.._3—\"—-“'11—2:' = _qfc,-i-ﬂtléc. s
3‘ .F XXXI _ 6 = \5
o cupsS © b3 1 T Kl K & Mo cups
wotrer ose oGt = Ty 3173

W e Q‘r‘rc\‘t&ﬂ.

In Part (a), to find what fraction of the water is in each glass, students might divide the unit fraction ( ) by 2 or
multiply Exg' Part (b) requires students to show that, since both glasses hold 3 fluid ounces of water each, 1

unit (or % of the total water) is equal to 6 fluid ounces. Multiplying 6 fluid ounces by 8 provides the total
amount of water (48 fluid ounces) that was originally in the pitcher. Part (c) is a complex, multi-step problem
that may require careful discussion. Since % of the water (or 6 fluid ounces) has already been poured out,
subtraction yields 42 fluid ounces of water left in the pitcher. After 1 fourth of the remaining water is used

3 . . . 1y . 1, .
for the plant, " of the water in the pitcher is 31 3 fluid ounces. Students must then convert 31 3 fluids ounces

into cups.
Student Debrief (10 minutes) ms'mn}mman_u'Mnmwmtswwculum Lesson 27 Problem Set %
Name MGI"‘MQI Date "
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Lesson 27

You may choose to use any combination of the questions below to lead the discussion.

What did you notice about Problems 1 and 27?
What are the similarities and differences? What
did you notice about the division expressions and
the solutions?

What did you notice about the solutions in
Problems 3(a) and 4(a)? Share your answer and
explain it to a partner.

Why is the answer the same in Problems 3 and 4,
but not the same in Problems 1 and 2, despite
using similar numbers in both sets of problems?
Is this just a coincidence? Can you create similar
pairs of problems and see if the resulting

quotient is always equivalent (e.g., §+ 2 and

1

- ?

>+ 3)7

How did you solve for Problem 6? What strategy
did you use? Explain it to a partner.

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.
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a. How murwtr.'wls does each crate weigh? Draw 2 picture to sUppOrt your respanse,

=y
= lfowth S
v cchutichss € Each cade weigheZrden.

. Hluw many pounds does each crate weigh?

%a‘hﬂ-" —"qudt-;‘c
oo, 28
=30, ]

1
=100 Pownds

o

Each Ciate weighs (o0 Pownds,

5. Fayehas’5 pieces of ribbon each 1 yard long. She cuts each rlbbon into sixths,

a. How many sixths will she have after cutting all the ribbons?
P |
wunmn N

€ sixths in Lyard.
30 Sikths In § Yards.
Faye will have 30sixthe afler c;dﬁnﬁ o the vibbons.

b. How long will each of the sixths be in inches?

=__n
=tx3bio  Each sinth s F of aywd.
= 1x36° Each st Is & indhes long .
1
- =4in.
i O ssan 2 biaiy invoting raction civision. n
[ GUON [ g siigaigd i
6. A glass pitcher b filled with water. of the water is poured equally into 2 glasses
& What fraction of the water i in each glass?

€ s L W 3
e RIS, 2 er BT o
Il
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s P 4
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¥
5
i
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+
BBl
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in Hae B\ ‘\"ch\ﬂl.

e _im the remaining water i poured out of the pitcher ta wates & plant, how many cups of water are
et in the pitcher?

> i T
42-6= 42 HefM2 37 flez = _cupe
= 2 yua =3'|Ji)<‘|§'lo?_a__g\l1a<
= ¥ 42
Q;E_@ B | =315 ¥ "?‘- = s
e = ZxwWLt i ey 3
i ? Tae (3xEn(3 7‘@1" —cugs
- A T
= '_%?':'3_: 314-: B h@:—c,*' 6e™ — cups
br 1. -
35 e — S
- “".l’ cus o wokers afg :{;L lec e
left in the prcher L2 | g .

Solve problems involving fraction division.

engage"Y

This work is licensed under a

S . e . . :
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

4.G.42


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 27 Problem Set

Name Date

1. Mrs. Silverstein bought 3 mini cakes for a birthday party. She cuts each cake into quarters and plans to
serve each guest 1 quarter of a cake. How many guests can she serve with all her cakes? Draw a picture
to support your response.

1 . . . .
2. Mr. Pham has 3 pan of lasagna left in the refrigerator. He wants to cut the lasagna into equal slices so he

can have it for dinner for 3 nights. How much lasagna will he eat each night? Draw a picture to support
your response.

. .1
3. The perimeter of a square is : meter.
a. Find the length of each side in meters. Draw a picture to support your response.

b. How long is each side in centimeters?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Problem Set

. . . L1
4. A pallet holding 5 identical crates weighs " ton.
a. How many tons does each crate weigh? Draw a picture to support your response.

b. How many pounds does each crate weigh?

5. Faye has 5 pieces of ribbon, each 1 yard long. She cuts each ribbon into sixths.
a. How many sixths will she have after cutting all the ribbons?

b. How long will each of the sixths be in inches?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Problem Set

6. A glass pitcher is filled with water. %of the water is poured equally into 2 glasses.
a. What fraction of the water is in each glass?

b. If each glass has 3 fluid ounces of water in it, how many fluid ounces of water were in the full pitcher?

1 - . .
C. IfZ of the remaining water is poured out of the pitcher to water a plant, how many cups of water are
left in the pitcher?

Lesson 27: Solve problems involving fraction division. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Exit Ticket

Name Date

1. Kevin divides 3 pieces of paper into fourths. How many fourths does he have? Draw a picture to support
your response.

2. Sybil has % of a pizza left over. She wants to share the pizza with 3 of her friends. What fraction of the
original pizza will Sybil and her 3 friends each receive? Draw a picture to support your response.

Lesson 27: Solve problems involving fraction division. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Homework

Name Date

1. Kelvin ordered four pizzas for a birthday party. The pizzas were cut in eighths. How many slices were
there? Draw a picture to support your response.

2. Virgil has % of a birthday cake left over. He wants to share the leftover cake with 3 friends. What fraction
of the original cake will each of the 4 people receive? Draw a picture to support your response.

. N . .
3. A pitcher of water contains " liters of water. The water is poured equally into 5 glasses.
a. How many liters of water are in each glass? Draw a picture to support your response.

b. Write the amount of water in each glass in milliliters.

Lesson 27: Solve problems involving fraction division. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 27 Homework

4. Drew has 4 pieces of rope 1 meter long each. He cuts each rope into fifths.
a. How many fifths will he have after cutting all the ropes?

b. How long will each of the fifths be in centimeters?

5. A container is filled with blueberries. - of the blueberries is poured equally into two bowls.
a. What fraction of the blueberries is in each bowl?

b. If each bowl has 6 ounces of blueberries in it, how many ounces of blueberries were in the full
container?

1 - . . .
C. Ifg of the remaining blueberries are used to make muffins, how many pounds of blueberries are left
in the container?
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