NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Lesson 12

Objective: Solve and create fraction word problems involving addition,
subtraction, and multiplication.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

I Application Problem (6 minutes)
Concept Development (32 minutes)

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

Fluency Practice (12 minutes)

= Convert Measures 4.MD.1 (4 minutes)
= Multiply a Fraction and a Whole Number 5.NF.3 (4 minutes)
= Write the Expression to Match the Diagram 5.NF.4 (4 minutes)

Convert Measures (4 minutes)

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

Note: This fluency activity reviews Lessons 9—11 and prepares students for Lesson 12 content. Allow
students to use the conversion reference sheet if they are confused, but encourage them to answer questions
without referring to it.

T: (Write1ft=__in.) How many inches are in 1 foot?

S: 12 inches.

T: (Write 1ft=12in. Below it, write 2 ft=__in.) 2 feet?
S: 24inches.

T: (Write 2 ft =24 in. Below it, write 4 ft=__in.) 4 feet?
S: 48 inches.

T: Write the multiplication equation you used to solve it.

S: (Write4 ft x12 =48 in.)
Continue with the following possible sequence: 1 pint =2 cups, 2 pints = 4 cups, 7 pints = 14 cups,
1vyard =3 ft, 2 yards = 6 ft, 6 yards = 18 ft, 1 gal = 4 qt, 2 gal = 8 qt, and 9 gal = 36 qt.

T: (Write2c=__ pt.) How many pints are in 2 cups?
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S: 1 pint.
T: (Write2 c=1 pt. Below it, write4c=__ pt.) 4 cups?
S: 2 pints.
. . . NOTES ON
T: (ert?e 4 c =2 pt. Belowit, write 10c=__ pt.) 10 MULTIPLE MEANS
cups: OF ENGAGEMENT:
S:  5pints i
For English language learners and
T: Write the division equation you used to solve it. struggling students, provide the
S: (Write10c+2=5pt.) conversion reference sheet included in
. . . . . Lesson 8.
Continue with the following possible sequence: 12 in=1 ft, 36
in=3ft,3ft=1yd,12ft=4vyd,4qt=1gal,and 28 gt =7 gal.
Multiply a Fraction and a Whole Number (4 minutes)
Materials: (S) Personal white board
Note: This fluency activity reviews Lessons 9-11.
(Write 9 +3 =__.) Say the division sentence.
9+3=3.
T:  (Write % x 9 =__.) Say the multiplication sentence.
S: ix9=3.
3
T:  (Write g x 9 =__.) Onyour personal white boards, write the multiplication sentence.

S: (Write=x9=6.)
T: (Write 9 x §=_.) On your personal white boards, write the multiplication sentence.
S (Write 9 x>=6.)
Continue with the following possible sequence: 12 + 6, % x 12, g x 12,12 x %, % x 24, 24 x %, 24 x % , % x12,and

12 %2,
4

Write the Expression to Match the Diagram (4 minutes)

)
Note: This fluency activity reviews Lessons 10-11. m‘
T: (Project a tape diagram partitioned into 3 equal units with 15 as the
whole and 2 units shaded.) Say the value of the whole.

15. ?

T: On your personal white boards, write an expression to match the diagram using a fraction.

Materials: (S) Personal white boards
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S: (Writeg x 15 0r 15 x g.)

T: To solve, we can write 15 divided by 3 to find the value of one unit, times 2. (Write 1?5 x 2 while
saying the words.)

T: Find the value of the expression.
S: (Write > x2=10)

Continue this process with the following suggested problems: % x 45, % x 32,2 x 54, and% x 64.

Application Problem (6 minutes)

Complete the table.

éyds _ feet
4 pounds ________ounces

8 tons pounds
3 uarts
" gallon _q

5 months
T vear  —

h minutes
- hour

Note: The chart requires students to work within many customary systems reviewing the work of Lesson 9.
Students may need a conversion chart (Lesson 8) to scaffold this problem.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (32 minutes)

Materials: (S) Problem Set

Lesson 12

Suggested Delivery of Instruction for Solving Lesson 12 Word Problems

1. Model the problem.

Have two pairs of student who can successfully model the problem 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 reach 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 students two minutes to finish their work on that question,
sharing their work and thinking with a peer. All students should
then 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.

A general instructional note on today’s problems: Today’s
problems are more complex than those found in Lesson 11. All
are multi-step problems. Students should be strongly
encouraged to draw before attempting to solve. Asin Lesson 11,
multiple approaches to solving all of the problems are possible.
Students should be given time to share and compare thinking
during the Debrief.

subtraction, and multiplication.
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interaction they generate can be
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Problem 1

A baseball team played 32 games and lost 8. Katy was the catcher in g of the winning games and % of the
losing games.

a. What fraction of the games did the team win?

b. In how many games did Katy play catcher?

Method 4: Method 2:

3215{' E_' 32-8=24 f—_—,il_‘—:
\ 24 S b st h:

uq,_Jv ke

ot lost=2;

=L
The fom Won'%o%equ. . 5.:::&3 won &

Thetearm wen %FFH"
oG
) 3
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lunt=3  I5games.

0{:3* o ID b ualss 19
:5+2:w 5 fuibss § ey lst
wts =

KETI'Y Ph‘f&l Catcher for 17 games. Lot @ lwit=2 2 Games
?
‘ Ka: ta{;(d |52 qumes,
ENGR

~7~é19b,..

While Part A is relatively straightforward, there are still various approaches for solving. Students may find the
difference between the number of games played and lost to find the number of games won (24), expressing

o .24 . . 1
this difference as a fraction (E)' Alternatively, they may conclude that the losing games are " of the total and

L . 3 . .5 1
deduce that winning games must constitute T Watch for students distracted by the fractions 3 and ; Written

in the stem and try to involve them in the solution to Part (a). Complexity increases as students must use the
fraction of a set strategy twice, carefully matching each fraction with the appropriate number of games and
finally combining the number of games that Katy played to find the total.
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Problem 2

_— 1 1 1 - .
In Mrs. Elliott’s garden, 3 of the flowers are red, " of them are purple, and - of the remaining flowers are pink.

If there are 128 flowers, how many flowers are pink?

‘ I 128
T, Ik THE e
R 7f 2= g lb| 32 :
] 3%
2 w—~ Fof 128 = 3K 3

Pk ol do = '"~_=',T ()

16 Flowers are prok
Method 3

128
. TT T TT7T ] 8 units = 128 N_cj’_hy_d_‘k 128
Fowers [olpe[ [ 1 | | ] e Bunits= 8
80 \unﬁ-'-' "5_ 'HO‘NEX‘S EEI..I.I Nunit = 6
E‘ [ [ { l = b = b

Frest=10
? 5 0
' L? Sunits=80 .
L 80 Wb Flowers mpmk
i umf & 5
b Flowers are pink. - 1

The complexity for this problem increases as students are asked to find the number of pink flowers in the
garden. This portion of the flowers refers to 1 fifth of the remaining flowers (i.e., 1 fifth of those that are not
red or purple), not 1 fifth of the total. Some students may realize (as in Method 4) that 1 fifth of the

remainder is simply equal to 1 unit or 16 flowers. Multiple methods of drawing and solving are possible.
Some of the possibilities are pictured above.
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Problem 3

Lillian and Darlene plan to get their homework finished within one hour. Darlene completes her math
.3 - .5 -

homework in : hour. Lillian completes her math homework with . hour remaining. Who completes her

homework faster and by how many minutes?

Bonus: Give the answer as a fraction of an hour.

Method 4 Method 2:

’D Doclene - %‘%Mﬁm : -;-st,o = B”Twls 36 win (b
| %ﬂoD: % x 21103 Ay
ene,
Lillian: '%'-g-u hwn remaining —%> "E'-'CMARM D&Y :
- &0 | W
. Lyl:% = lomn
b : 'ff'b 210 win |l ‘
T ot e
Bowin- 1Bwmin = Zb mim Z&mn\l’th 'FQSW me

M did A JGMM

Bouu.s: 26 min o8 u‘cm:{'\‘un oF an howr
-2 . L oo I ot
L

The way in which Lillian’s time is expressed establishes some complexity in this problem. Students must
. 1 . . .
recognize that she only took — hour to complete the assignment. Many students may quickly recognize that

Lillian worked faster as 1< E However students must proceed further to find exactly how many minutes

faster. The bonus requwes them to give the fraction of an hour. Simplification of this fraction should not be
required, but may be discussed.
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Problem 4

Create and solve a story problem about a baker and some flour whose solution is given by the
.1
expression - x (3+5).

The paskry che mxes 7 & ‘;ﬁ” ‘:‘2 A baker Combined 3 cups of Sugar with S cups
catn cup & Klous. the ms 34“?14 w of Flour fpgether in a bowl. He used 7 of the
Rous and 5 cups ok riee Qlour. Hews many mixture 1o bake Cookies. How many cups of the

n "?
cugs of sugar does he wse “ mixfure did he use T

1oy (3+9) e x(3+5)

l.t
= 3145 =1 %8
STy _ ixg
- 3 %
= 1.1 He uges 2 cups ‘q““‘ﬁ”- =@ He used Zcups of the minture .

Working backwards from expression to story may be challenging for some students. Since the expression
given contains parentheses, the story created must first involve the addition or combining of 3 and 5. For
students who require assistance, drawing a tape diagram first may help. Then, asking the simple prompt,
“What would a baker add together or combine?” may be enough to help students begin. Evaluating%x (3+5)

should pose no significant challenge to students. Note that the story of the chef interprets the expression as
repeated addition of a fourth where the story of the baker interprets the expression as a fraction of a set.

Problem 5

Create and solve a story problem about a baker and 36 kilograms of an ingredient that is modeled by the
following tape diagram. Include at least one fraction in your story.

36 A baker poused abag of 36 Iﬁb@‘ﬁow equally into
{ \ 3 containers, He -Hner\ used = of one container of
Flour -to make pretzels. How many Kilograms of
Flour did he use 4o make the prefzels ¢

3 units= 34 kg

] unrl‘ 3633=)2¥g

- +of12= "“"3 =6¥g

? He ued 6Kg oF Flour +o make Pretzels.

Again, students are asked to both create and then solve a story problem, this time using a given tape diagram.
The challenge here is that this tape diagram implies a two-step word problem. The whole, 36, is first
partitioned into thirds, and then one of those thirds is divided in half. The story students create should reflect

this two-part drawing. Students should be encouraged to share aloud, as well as discuss their stories and
thought process for solving.
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Problem 6

Of the students in Mr. Smith’s fifth grade class, 31 were absent on Monday. Of the students in Mrs. Jacobs

Lesson 12

’

2 .
class, S were absent on Monday. If there were 4 students absent in each class on Monday, how many

students are in each class?

For this problem, students need to find the Mr,

? 7

N Mre

whole. An interesting aspect of this

sh T I T T 13

w

problem is that fractional amounts of Y
different wholes can be the same amount. .
In thi two-fifths of 10 is th bownit = Y 2 wnids= 4
n this case, two-fifths o is the same as 3 wits e 12 Lunit = 2.

one-third of 12. This should be discussed
with students.

Student Debrief (10 minutes)

Lesson Objective: Solve and create fraction word
problems involving addition, subtraction, and
multiplication.

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 studentsin a
conversation to debrief the Problem Set and process
the lesson.

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

=  How are the problems similar? How are they
different?

=  How many strategies can you use to solve the
problems?

=  How was your solution the same and different
from those that were demonstrated?

There aure. 12, %‘tnde,n'}s
in M Swath class

5 units= 10
Thewe are 10 studeds
‘\n W’ms.. \]a:_olgg CLI_SS‘

Name L 1S be;}"lm . . Date

Lesson 12 Problem Set

Abaseball team played 32 games, and lost 8. Katy was the catcher in éol the winning games and - of the
losing games.
a. What fraction of the games did the team win?

2. gam €S
LS 3a-g=a
3

3 The “team won F o od
Yo 30,#\1& ‘H’\Uf pla.)l .
b. How many games did Katy play catcher? 3
. S 2L
Ka)l’jw‘”" %}(1\{= 5, = ]56“—'“&5
Lost: & xg= 2= 2 goumes
Koty played 17 games.

In Mrs, Elliott’s garden, - of the flowers are red, 7 of them are purple, and £ of the remaining flowers are

M3
31"

N

pink. If there are 128 flowers, how many flowers are pink?

L L2 3
=ty gtg gog*&e_-@lowusml;ﬂ)tﬂ.

I
% of 128 = }_%“é&_, Ysg

12848 = B0
O
Lotgo- L=
1o Clowers ate P‘mk.

COMMON | Lesson 12:
CORE
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=  Did you see other solutions that surprised you or made you see the problem differently?

=  How many different story problems can you create for Problems 5 and 6?
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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 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.

subtraction, and multiplication.
Date: 10/24/14
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3. Lillian and Darlene plan to get their homework finished within one hour. Darlene completes her math

homewo our. Lillian completes her math homework with £ hour remaining. Whe completes their

homework faster, and by how many minutes?
Bonus: How much faster as a fraction of an hour? 12

> L 3B - 3b minudes
Dar lena- - ¥ b0 win = <.

222} inukes

1 . == _ VLN
Lillan & x Owmm=- g = 1©
Aed +R. \f\ouﬁw"'"k

36-10= ab  Lilian coop Toctec —Hhan Darlese |

2 aimuwdtes
—%;%‘ = ‘339 of an hous

4. Create and solve a story problem about a baker and some flour whose solution is given by the expression
1X(3+5)

A boker used o comdmakien ot

. )
el wikea omnd wlhite -Qmu.l‘“ .
-u\; bake bread. She tHhen divided

Hee Tlour mio 4% batches .

£ white
1§ she wed 3 cps ©
Llour amd 5 cuys of whele whaak
,.—-W@\;M., how wuch Howr v W

Qor each Loak 7

Ji7 Sommon | emonsz w2
855 CORE | o

crion word problems imvol

enq'aqe"v apaz
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Lesson 12 Problem Set

5. Create and solve a story problem about a baker and 36 kilograms of an ingredient that is modeled by the
following tape diagram. Include at least one fraction in your story.

e S — A baker used 36

LT ] \r\-\‘\ﬂ(m of Lour

“+ree dcuéo-
946 3 ouveL
? On one ot ”I’g‘_'éf\’ daff
Ae= 3b ouc
?::;3(: 1 o uped T e Awo

w\ ,-\‘O Ao
Foln-6 ¥y ;ﬁb&h} Pow wuch ‘af"“;’
o pasud o s wred Gor ona Trent

6. Ofthe students in Mr. smith's 5” grade class - were absent an Monday. Of the students in Mrs. Jacobs’

class —were absent an Monday. If there were 4 students absent in each class on Monday, how many
students are in each class?

. 7
Smiths 5 Jacobs
Class Class 4

Vownrb= Y units= 4
Funits” V2 k= 2
» units= 10

'T]M_re, afe \2-
Andets in Me. Thewe are. 10 _
Swthé class S Ud-s o

Jacobs class.
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Name Date

1. A baseball team played 32 games and lost 8. Katy was the catcher in g of the winning games and % of the

losing games.
a. What fraction of the games did the team win?

b. In how many games did Katy play catcher?

_— 1 1 1 -
2. In Mrs. Elliott’s garden, 3 of the flowers are red, " of them are purple, and - of the remaining flowers are

pink. If there are 128 flowers, how many flowers are pink?

subtraction, and multiplication.
Date: 10/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

3. Lillian and Darlene plan to get their homework finished within one hour. Darlene completes her math
.3 - 5 -
homework in S hour. Lillian completes her math homework with . hour remaining. Who completes her

homework faster and by how many minutes?

Bonus: Give the answer as a fraction of an hour.

4. Create and solve a story problem about a baker and some flour whose solution is given by the expression
1

subtraction, and multiplication.
Date: 10/24/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

5. Create and solve a story problem about a baker and 36 kilograms of an ingredient that is modeled by the
following tape diagram. Include at least one fraction in your story.

36
\

6. Of the students in Mr. Smith’s fifth grade class, 31 were absent on Monday. Of the students in Mrs.

2 .
Jacobs’ class, - were absent on Monday. If there were 4 students absent in each class on Monday, how
many students are in each class?

subtraction, and multiplication.
Date: 10/24/14
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Name Date

1 . . 2 . . .
In a classroom, - of the students are wearing blue shirts and 5 are wearing white shirts. There are 36 students

in the class. How many students are wearing a shirt other than blue or white?

subtraction, and multiplication.
Date: 10/24/14
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Name Date

1. Terrence finished a word search in % the time it took Frank. Charlotte finished the word search in % the

time it took Terrence. Frank finished the word search in 32 minutes. How long did it take Charlotte to
finish the word search?

2. Ms. Phillips ordered 56 pizzas for a school fundraiser. Of the pizzas ordered, ; of them were pepperoni,
19 were cheese, and the rest were veggie pizzas. What fraction of the pizzas was veggie?

subtraction, and multiplication.
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N 1 ) 1 1 -
3. Inan auditorium, - of the students are fifth graders, are fourth graders, and " of the remaining students

are second graders. If there are 96 students in the auditorium, how many second graders are there?

4. At atrack meet, Jacob and Daniel compete in the 220-m hurdles. Daniel finishes in % of a minute. Jacob

finishes with o of a minute remaining. Who ran the race in the faster time?

Bonus: Express the difference in their times as a fraction of a minute.

subtraction, and multiplication.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

5. Create and solve a story problem about a runner who is training for a race. Include at least one fraction in
your story.

48 km

6. Create and solve a story problem about two friends and their weekly allowance whose solution is given by

the expression % x (12 + 8).

subtraction, and multiplication.
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