NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Lesson 9

Objective: Find a fraction of a measurement, and solve word problems.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

I Application Problem (8 minutes)
Concept Development (30 minutes)

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

Fluency Practice (12 minutes)

= Multiply Whole Numbers by Fractions with Tape Diagrams 5.NF.4 (4 minutes)
= Convert Measures 4.MD.1 (4 minutes)

= Multiply a Fraction and a Whole Number 5.NF.4 (4 minutes)

Multiply Whole Numbers by Fractions with Tape Diagrams (4 minutes)

Materials: (S) Personal white board

Note: This fluency exercise reviews Lesson 7 content.
T: (Project a tape diagram of 8 partitioned into 2 equal units. Shade in 1 unit.) What fraction of 8 is
shaded?
1 half.
Read the tape diagram as a division equation.
8+2=4.
(Write 8 x ___ =4.) Onyour personal white board, write the equation, filling in the missing
fraction.

S: (Write 8 x % =4.)

A

1

Continue with the following possible sequence: 35 x %, ik 16, % x 16, % x 48, andg x 48.

Convert Measures (4 minutes)
Materials: (S) Personal white board, Grade 5 Mathematics Reference Sheet (Lesson 8 Reference Sheet)

Note: This fluency activity prepares students for Lessons 9—12. Allow students to use the conversion
reference sheet if they are confused, but encourage them to answer questions without referring to it.
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v

Je A0 40 490 A

(Write 1 pt=___ c.) How many cups are in one pint?

2 cups.

(Write 1 pt =2 c. Below it, write2 pt=____ c.) 2 pints?

4 cups.

(Write 2 pt =4 c. Below it, write 3 pt=___ c.) 3 pints?

6 cups.

(Write 3 pt =6 c. Belowit, write 7pt=___ c.) Onyour personal white board, write the equation.

(Write 7 pt=14c.)
Write the multiplication equation you used to solve it.
(Write7x2c=14c.)

Continue with the following possible sequence: 1ft=12in,2ft=24in,4ft=48in,1yd =3 ft, 2 yd = 6 ft,
3yd=9ft,9yd=27ft, 1gal=4qt,2gal=8qt, 3 gal =12 qt, and 6 gal = 24 qt.

Multiply a Fraction and a Whole Number (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 8 content.

T:

T:

S:

(Write % x4 = .) On your personal white board, write the equation as a repeated addition

sentence and solve.

1.1 1 1 _ 4
(Write=+-+=>+==-=2)
2 2 2 2

2
(Write Ixg==2— .) On your personal white board, fill in the multiplication expression for the
2 2
numerator.
(Writel x4 =—22 )
2 2
(Write Ixg=22 - - .) Fill in the missing numbers.
2 2
(Write% x4 = 1;4 :%: 2.)
(Write lxg="L22- .) Find a common factor to simplify, and then multiply.
2 2

2
(Writel X4:ﬂ:3:2.)
2 7,1

. . . . 1 2 3 2
Continue with the following possible sequence: 6 X2 6 X2y 2% 8,and 9 X2
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Application Problem (8 minutes)

There are 42 people at a museum. Two-thirds of them are children. How many children are at the museum?

Extension: If 13 of the children are girls, how vy
many more boys than girls are at the museum?

 —— ‘
11’ F‘IS [E
Note: Today’s Application Problem is a multi-step sz? k——_—j—y:w ¢ J @ EZ&

problem. Students must find a fraction of a set, ? lwﬁ& .
. . 2.
and then use that information to answer the = % 4?_"4 2615215 bous
question. The numbers are large enough to - Qx4 9
encourage simplifying strategies as taught in -1 5-1% = 2
Lesson 8 without being overly burdensome for ' )
students who prefer to multiply, and then simplify, = 28children There are 2 mere bous
or students who still prefer to draw their solution Hhon S\HS ok The musewm.

using a tape diagram.

Concept Development (30 minutes)

Materials: (T) Grade 5 Mathematics Reference Sheet (Lesson 8 Reference Sheet, posted)
(S) Personal white board, Grade 5 Mathematics Reference Sheet (Lesson 8 Reference Sheet)

Problem 1
lb= oz
4
T: (Post Problem 1 on the board.) Which Ly, - o2 Hbm L= looz.
is a larger unit, pounds or 4 ' SR ~A—
ounces? - L\ pouad N m
--\q ?su.-\a = lt' S e n5 \
S:  Pounds. \ne
. . L % “9 oA Ld) ’
T: So, we are expressing a fraction Yy L o) = o QQMJ
of a larger unit as the smaller % ¢ t
unit. We want to find =~ of 1 ) n AL T,
) 4 %
pound. (Write PRe 11b.) We =% su—ces YA
know that 1 pound is the same 'q—
as how many ounces? 4 eemces

S: 16 ounces.

T: Let’s rename the pound in our expression as ounces. Write it on your personal white board.

L1
S:  (Write PRe 16 ounces.)

L1 1 _
T:  (Write Phe 1 pound = Phe 16 ounces.) How do you know this is true?
S: It’s true because we just renamed the pound as the same amount in ounces. = One pound is the

same amount as 16 ounces.
Lesson 9: Find a fraction of measurement, and solve word problems. n
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T: How will we find how many ounces are in a fourth of a pound? Turn and talk.

S:  We can find % of 16. = We can multiply % x 16. = It’s a fraction of a set. We'll just multiply 16 by a
fourth. = We can draw a tape diagram and find one-fourth of 16.

T: Choose one with your partner and solve.

S:  (Work.)

T: How many ounces are equal to one-fourth of a pound?

S: 4 ounces. (Write % Ib=4o0z)

T: So, each fourth of a pound in our tape diagram is equal to 4 ounces. How many ounces in two-
fourths of a pound?

8 ounces.
T: Three-fourths of a pound?
S: 12 ounces.
Problem 2
3ft= in
4

T: Compare this problem to the first one. Turn 2
and talk. ‘:{'H = in, 1'“;:":\5 £ = \2in.

S:  We're still renaming a fraction of a larger unit K (C——
as a smaller unit. = This time, we’re }—pr -3 < LH y; \:D:H

. . . 4 4 L
changing feet to inches, so we must think . =2 1 inckes 7
about 12 instead of 16. = We were only 4% 15 l 2ok
finding 1 unit last time; this time, we must o 2= s _
find 3 units. . A T & X \Zunches

T:  (Write % x 1 foot.) We know that 1 foot is the = Jinches = %. X3
same as how many inches? ai

S: 12 inches. - linches

T: Let’srename the foot in our expression as inches. Write it on your personal white board.

S: (Write % x 12 inches.)

T:  (Write % x1ft= % x 12 inches.) Is this true? How do you know?

S: This s just like last time. We didn’t change the amount that we have in the expression. We just
renamed the 1 foot using 12 inches. = Twelve inches and one foot are exactly the same length.

T: Before we solve this, let’s estimate our answer. We are finding part of 1 foot. Will our answer be
more than 6 inches or less than 6 inches? How do you know? Turn and talk.

S:  Six inches is half a foot. We are looking for 3 fourths of a foot. Three-fourths is greater than one-
half, so our answer will be more than 6. = It will be more than 6 inches. 6 is only half, and 3
fourths is almost a whole foot.

Lesson 9: Find a fraction of measurement, and solve word problems. n
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T:  Work with a neighbor to solve this problem. One of

you can use multiplication to solve, and the other can NOTES ON
use a tape diagram to solve. Check your neighbor’s MULTIPLE MEANS
work when you’re finished. OF ENGAGEMENT:
S:  (Work and share.) Challenge students to make
T: Reread the problem and fill in the blank. conversions between fractions of
3 . gallons to pints or cups, or fractions of
S: 4 feet = 9inches. a day to minutes or seconds.
T: How can 3 fourths be equal to 9? Turn and talk.
S: Because the units are different, the numbers will be different,
but show the same amount. > Feet are larger than inches, so it needs more inches than feet to
show the same amount. = If you measured 3 fourths of a foot with a ruler, and then measured 9
inches with a ruler, they would be exactly the same length. = If you measure the same length using
feet, and then using inches, you will always have more inches than feet because inches are smaller.
Problem 3

Mr. Corsetti spends % of every year in Florida. How many months does he spend in Florida each year?

T: Workindependently. You may use either a tape Iz
diagram or a multiplication sentence to solve. 3 1 1
] 3 'jr = 3R ﬂr l\{f:liﬁﬂ
T: Use your work to answer the question. 2 )
S:  Mr. Corsetti spends 8 months in Florida each =3 qu?.m’rks % 7
year. 1RME R units=12
oy
Repeat this sequence with g yard = feet and _% lunit=3
E = H - 6?\'\071*15 :‘r
S hour = minutes. Juits= 7x4
= B monthg

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: Find a fraction of a measurement, and solve word problems.
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 students in a conversation to debrief the Problem Set and process the
lesson.

Lesson 9: Find a fraction of measurement, and solve word problems. n
COMMON | o/t engage™

(oc) 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.

4.C.47



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 9

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

= Share and explain your solution for Problem 3
with your partner.

= |n Problem 3, could you tell, without calculating,
whether Mr. Paul bought more cashews or
walnuts? How did you know?

Emmﬁ. Date

Hame

1. Convert. Show your work using a tape diagram or an equation. The first one is done for you.

_inches

1
a lyrde '3 fest

=  How did you solve Problem 3(c)? Is there more pameiram I v
P : | : = |
than one way to solve this problem? (Yes, there : - | “ioches .
is more than one way to solve this problem, i.e., 1o = inches ,
7 3 .
finding - of 16 and = of 16, and then subtracting, ’
8 ;1' 3 le Emrv_‘_Lmomh‘ d Emmr-_chlmwnﬂeN 160
versus subtracting Y and then finding the £ year=5x lyess Hpn=Exim
. . _k
fraction of 16.) Share your strategy with a =g x temenths =exoeam oy
~ Mo Suds= (e
partner. =G muths s wit=100%5220
; = lo momths =goem  huids=hx2o=go
=  How did you solve Problem 3(d)? Share and . I ]
explain your strategy with a partner. o fpoure M menes g |6 Dyenis 2] wches
Shr=%xih ﬁ F=grivd
. . . =2 Samin -] A
Exit Ticket (3 minutes) iy “xstin.
=-3min 3urits= 4o =18,
Lo o lusit=6033=20 Ioin.
After the Student Debrief, instruct students to complete =Horrin 2units=2x20 | =273,
the Exit Ticket. A review of their work will help you assess - —
the students’ understanding of the concepts that were GRUMON  [ih  esdmmnmirien oo MY e

presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

. Mars. Lang told her class that the class's pet hamster is En i bength, How lang i the hamster in inches?

e i
The hamster is 3 inches i“:j.

= xizin.

= -ﬁtn. =310,

At the market, Ms. Paul bought 1 of cashews and 2 b of walnuts
a. How many ounces of cashews did Mr, Paul buy?

Flb=Fx1b
=Fx ez, Me. Poutl basght 14 ounces of cathews.
b How many ounces of walnuts did Mr. Paul buy?

= = te,
IL=‘E:)(UL.
% =4« le2. Mr_%ﬂ bﬂugH' 12 ounces of walmfs.

= o =12,
<. How many mord ounces of cashews than walnuts did Mr. Panl buy?

Yoz~ 120 =22
Me. Paul bouakit 2 ounces more oF Cashewe than walnute.

d. 1f Mrs. Toombs Bought 1 imunﬂinl pistachias, wha bought more ruts, Mr. Paud or Mrs. Toombs?

How many cunces more? Mg TT0 3 2 -2ha=2w,
He. Poul = T'lz": Ry T DT M. Pl lmalﬂ ece. mutFs Hhan
Sloe 23y lin Mrs. Teombs, He bought 2 suness
2602, =i, -2fm Mo than she .

4. A jewelry maker purchased 20 inches of gold chain. used fﬂ‘ the chain for 3 braceler. How many

inches of gobd chain did she have lelt?

20 inthes Funits= 20
luet= 2-=2% She had [2% inches
Sxﬁis:z%ez%«ez%ﬂ%*z% leFt.
wzd _
F =lo
WA eSO (= mireerT Tt engage™ ses

£ o 1 e et ey iy s N U
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Name

Lesson 9 Problem Set

Date

1. Convert. Show your work using a tape diagram or an equation. The first one is done for you.

1
1 - b. = foot= inches
a. Eyard= 13 feet 3
12
1 _1 1 _1 \
2yard—2><1yard 3foot-3><1foot
-1><3feet —1x12' h 1 )
=3 =3 inches
3 ?
== feet =
2
1
=1-feet
2
5 4 .
c. —year= months d. : meter = centimeters
. 3 .
e. —hour= minutes f. " yard = inches
MM N Lesson 9: Find a fraction of measurement, and solve word problems. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

1. . _
2. Mrs. Lang told her class that the class’s pet hamster is " ftin length. How long is the hamster in inches?

3. At the market, Mr. Paul bought g Ib of cashews and % Ib of walnuts.

a. How many ounces of cashews did Mr. Paul buy?

b. How many ounces of walnuts did Mr. Paul buy?

¢. How many more ounces of cashews than walnuts did Mr. Paul buy?

d. If Mrs. Toombs bought 1% pounds of pistachios, who bought more nuts, Mr. Paul or Mrs. Toombs?

How many ounces more?

4. A jewelry maker purchased 20 inches of gold chain. She used g of the chain for a bracelet. How many
inches of gold chain did she have left?

Date: 10/24/14
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Name Date
1. Express 36 minutes as a fraction of an hour: 36 minutes = hour
2. Solve.
2 . 2 5
a. 3 feet = inches b. cm= cm c. gyear= months

Date: 10/24/14
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Name

Lesson 9 Homework

Date

1. Convert. Show your work using a tape diagram or an equation. The first one is done for you.

1 . 1 .
a. 5 yard = 9 inches b. 5 foot = inches
1 1
~vyard =-=x1vyard 1 1
2Y 4 y gfoot=g><1f00t
1
=-x 36 inches .
4 =2 x 12 inches
26 6 12
=—inches _ A
4 = [ |
=9 inches | |
(S
?
3 3 .
c. jyear= months d. - Meter = centimeters
5 . 2 .
e. = hour = minutes f. 3 yard = inches

. 3 . o
2. Michelle measured the length of her forearm. It was " of a foot. How long is her forearm in inches?

Lesson 9:
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3. At the market, Ms. Winn bought % Ib of grapes and g Ib of cherries.

a. How many ounces of grapes did Ms. Winn buy?

b. How many ounces of cherries did Ms. Winn buy?

¢. How many more ounces of grapes than cherries did Ms. Winn buy?

d. If Mr. Phillips bought 1% pounds of raspberries, who bought more fruit, Ms. Winn or Mr. Phillips?

How many ounces more?

4. A gardener has 10 pounds of soil. He used g of the soil for his garden. How many pounds of soil did he

use in the garden? How many pounds did he have left?

Date: 10/24/14
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