A STORY OF UNITS - TEKS EDITION Lesson 16 m

Lesson 16

Objective: Convert mixed unit measurements, and solve multi-step word
problems.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Count by Fractions 4.3E (3 minutes)
= Convert Measures 4.8A, 4.8B (3 minutes)
= Multiply Decimals 5.3E (3 minutes)
= Find the Unit Conversion 5.7A (3 minutes)

Count by Fractions (3 minutes)

Note: This fluency activity
prepares students for this

, 1 2 3 4 5 6 7 8 9 10
lesson’s Concept
Development. 1 2 3 4 5 6 7 8 9 10
2 2 2 2 2 2 2 2 2
T:  Count by ones to 10.
(Write as students % 1 % 2 % 3 % 4 ; 5
count.)
S: 1, 2, 3,4, 5, 6, 7,8,9, 1 il 11 2 21 3 31 4 41 5
10. 2 2 2 2 2

Count by halves to 10 halves. (Write as students count.)
S: 1 half, 2 halves, 3 halves, 4 halves, 5 halves, 6 halves, 7 halves, 8 halves, 9 halves, 10 halves.

Let’s count by halves again. This time, when we arrive at a whole number, say the whole number.
(Write as students count.)

S: 1 half, 1 whole, 3 halves, 2 wholes, 5 halves, 3 wholes, 7 halves, 4 wholes, 9 halves, 5 wholes.

Let’s count by halves again. This time, change improper fractions to mixed numbers. (Write as
students count.)

S: 1half, 1,1and 1 half, 2, 2 and 1 half, 3, 3 and 1 half, 4, 4 and 1 half, 5.
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A STORY OF UNITS - TEKS EDITION Lesson 16 m

Convert Measures (3 minutes)

Materials:  (S) Personal white board, Grade 5 Mathematics Reference Sheet (Lesson 10 Reference Sheet)

Note: This fluency exercise reviews Lessons 15 and 16. Allow students to use the conversion reference sheet
if they are confused, but encourage them to answer questions without referring to it.

T: (Writelft=___  in.) How many inches are equal to 1 foot?
S: 12 inches.

T. (Write1ft=12in. Belowit, write2ft=___ in.) 2 feet?

S: 24 inches.

T.  (Write 2 ft =24 in. Below it, write 4 ft=____in.) 4 feet?

S:  48inches.

Continue with the following possible sequence: 1 pint = 2 cups, 7 pints = 14 cups, 1 yard = 3 feet,
6 yards = 18 feet, 1 gallon = 4 quarts, and 9 gallons = 36 quarts.

T: (Write2c=____ pt.) How many pints are equal to 2 cups?
S: 1 pint.

T. (Write2c=1pt. Belowit, writedc=___ pt.) 4 cups?

S: 2 pints.

T. (Write 4 c =2 pt. Below it, write 10c=____ pt.) 10 cups?
S: 5 pints.

Continue with the following possible sequence: 12in=1ft,36in=3ft,3ft=1yd, 12ft=4yd, 4 qt =1 gal,
and 28 qt = 7 gal.

Multiply Decimals (3 minutes)
3x3=9 3x0.3=0.9 0.3x0.3=0.09 0.03 x 0.3 =0.009

Materials:  (S) Personal white board
2x8=16 2x0.8=16 0.2x0.8=0.16 0.02x0.8=0.016
Note: This fluency activity reviews the

multiplication of decimals. 5x5=25 0.5x5=25 0.5x0.5=0.25 0.5 x0.05 =0.025

T. (Write3x3=___.)Saythe multiplication sentence with the answer.

S: 3x3=9.

T: (Write3x0.3=___ .) Onyour personal white board, write the number sentence and the answer.
S: (Write3x0.3=0.9.)

T. (Write0.3x0.3=___.) Try this problem.

S:  (Write 0.3 x0.3=0.09.)

T: (Write 0.03x0.3=___ .) Try this problem.

S:  (Write 0.03 x 0.3 =0.009.)

Continue this process with the following possible sequence: 2 x 8,2 x 0.8, 0.2 x0.8,0.02 x0.8; 5x 5, 0.5 x5,
0.5x0.5,0.5 x0.05.
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A STORY OF UNITS - TEKS EDITION Lesson 16 m

Find the Unit Conversion (3 minutes)

Materials:  (S) Personal white board

Note: This fluency exercise reviews Lesson 14, Vyd-3r+ k= % 10+
How many feet are in 1 yard? Pn’ o laee] z\iéﬂd‘
S: 3 feet. =1
(Write 3 ft = 1 yd. Below it, write 1 ft = yd.) é!ﬁd
What fraction of 1 yard is 1 foot?
S: 1 third.
T:  Onyour personal white board, draw a strip diagram to explain your thinking.
Continue with the following possible sequence: 2 ft = yd, 5in = ft, 1in= ft, loz= Ib,

90z= Ib, 1 pt= qt, 3 pt= qt, 4 days = week, and 18 hours = day.

Application Problem (6 minutes)

A recipe calls for% Ib of cream cheese. A small tub of cream cheese at the grocery store weighs 12 oz. Is this
enough cream cheese for the recipe?

Note: This Application Problem builds on previous lessons

involving unit conversions and multiplication of a fraction and a NOTES ON
whole number. In addition to the method shown, students may MULTIPLE MEANS
also simply realize that % is equal to % OF REPRESENTATION:

Another approach to this Application
Problem is to think of it as a
comparison problem. Students can
NCCd, lb draw two bars, one showing the
amount needed for the recipe and
I b another showing the amount sold in
the small tub. The strip diagram would
help students recognize the need to
= \2L % lez
\202' | | convert one of the amounts so that
- 12 X6 \b like units can be compared.

"'lp
3
&

|20z2= —

b

There {s enovah cream cheese.
for +he veape.

=
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A STORY OF UNITS - TEKS EDITION Lesson 16 m

Concept Development (32 minutes)

Materials:  (S) Personal white board

Problem 1: Convert larger units to smaller units.

Y5vyd
4=vyd ft 4 5 yd = £t
i I | I I l 3 =YY o= lyd
T:  (Write 4% yd = ft on the board.) Which RERL :tl > 3Y&>\—
units are larger, yards or feet? \vd =t
~= = B3, 3
S:  Yards. [[D 3
—~ '
Compare this problem with the conversions we I = 13 ;l £r
worked on yesterday. What do you notice _ “3 Bt
about the units? Turn and talk.
S:  This is starting with larger units and converting to smaller ones. - Yesterday every conversion we
did was small units to large units. This is large to small conversion.
T: Let’s draw a strip diagram to model this problem. We want to name 4% yards using feet. (Draw a
bar, and label it 4% yd.) Let’s partition the bar into 4 equal units to represent the 4 whole yards and
1 smaller unit to represent % of ayard. 4% yards is the same as 4% x 1 yard. (Write on the board.)
How many feet are in 1 yard?
S: 3 feet.
On your personal white board, draw a strip diagram to NOTES ON
explain your thinking.
plainy 8 MULTIPLE MEANS
S: (Draw.) OF REPRESENTATION:
(Show 1 yard is equal to 3 feet below the strip
. . . The lessons in this topic require
diagram.) Write a new expression to rename the yard i i
in feet students to know basic conversions,
In feet. such as 16 ounces are combined to
S:  (Write 41 x 3 ft.) make 1 pound. Teachers can provide
3 L this background knowledge in the
T: Before we multiply, let’s express 45 as an improper form of posters or other graphic
fraction. How many thirds are in 1 whole? organizers.
. . Students may also need support with
St 3thirds. some of the abbreviations used. For
T: So, how many thirds are in 4 wholes? example, the abbreviation for pound
S: 12 thirds (Ib) and the abbreviation for ounce
i ' (oz) may seem confusing to some
T:  How many thirds are in 4 and 1 third? students. Teachers can post this
S: 13 thirds. information on a poster or provide
T:  Write a new multiplication expression that uses the reference sheets for all students.
improper fraction we just found.
s: (Write > x 3 ft.)
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Work with a partner to find the product of 13 thirds and 3.
(Work.)

(Point to the original problem.) Fill in the blank using a complete sentence.

-
S:
T:
S 4% yd is equal to 13 ft.

As necessary, repeat the same process with the following problems.

1 _ . :
szt- in 24 |
27‘“’ o (K%
L\ 2% =29« K
Lk =29 x 1Zin
\/Y\J 3
[ 2ia. - Ax .
T = n
v A
= 2Tin
31' o\
3%ga|= qt /'\-/Q_——
C [ 1) 3Fgt-—+
3'\‘1 o\ =3—‘7—— o l3"\
Loy B
’T%r 3 3"_:, "q%“’
7
- = —z_-xq$“'
Lh) - TxAE o
Z
= Yqt
12hr= min 1&n
5 /\ﬂ___ﬂ | Ehe - i
L | ] [Zhe = 185 Lhe
lhe = |% x 6Omin
“\[ T m = %: x LOwmin
bo“\““ - 7___’_)‘96“;“'“
K4
= TYmin
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Problem 2: Convert smaller units to larger units.
11ft= yd

: (Write 11 ft = yd on the board.) Which units are larger, feet or yards?
S:  Yards.

Compare this problem to the others we’ve solved.
Turn and share with a partner. \vd

. . . . ‘ : Fk i —————
S:  This one gives us the measurement in smaller units ™ o “ Y‘{
e WEE = U x L6+

and wants the amount of larger units. = This one

. . N

goes from small units to large units such as the ones £ _ Lod
. 3y¢i =llx 7Ty

we did yesterday.

—

What fraction of 1 yard is 1 foot? -‘—%‘— yd

S: 1 third. 4
sl

-

On your personal white board, draw a strip diagram to 3
show the relationship between feet and yards. - 3%

(Draw.)

What two whole numbers of yards will 11 feet fall between? Turn and talk.

=

Y

9 feet is 3 yards, and 12 feet is 4 yards, so 11 feet must be somewhere between 3 and 4 yards.

We know that 11 ft = 11 x 1 ft. (Write on the board.) Write a multiplication sentence that is
equivalent to this one using yards.

(Work.)

Let’s record the equivalent expression beneath our first one. (Record as shown.) What is 11 X %?
11 thirds.

Express 11 thirds as a mixed number.

2
35.

S v 49

= 9 49 A v

Express your answer as yards.
S: 3 and 2 thirds yards.

Repeat the same process with the following as necessary.

5 ft = yd 3qt=___ gal
Lvd loyal Bai
X St = 4 ¥ 3-!
— T T e [tar frar]
oF |laf |lqt|igt
[1se ] = ey Sx¥ =T x ) gt
L&__,\ A sh =5~ \ Lol .
.L“ =5$-i‘l‘( b _3#?3@‘
3 Y
| - \
= 3 N —_— 3¢
= X vd
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Lesson 16 m

Problem 3: A container can hold 4% pints of water. How many cups of water can 2 containers hold?

T

= v 4 v

= 4 9 A4 9

(Post Problem 3 on the board, and read
it out loud with students.) How do you

solve this problem? Turn and share

your idea with a partner.

It’s a two-step problem. = [ first have 2c
1 . ’
to convert 45 pints to cups, and then I'll g et

have to double it.

Let’s draw a strip diagram for 4% pt. I'll

do it on the board, and you draw it on
your personal white board.

(Draw and label.)

Say the multiplication expression to convert 4% pints to cups.

4% x 2 cups.

Express 4% as an improper fraction, and restate the expression.

9
2% 2 cups.

What’s the answer?
18

= cups.

How many whole cups is that?
9 cups.

Finish by finding the amount of water in two
containers. Turn and talk.

We have to find the water in 2 containers. 2>
Since 1 container holds 9 cups, then we’ll have to
double it. 9 cups + 9 cups = 18 cups. = To find
the amount 2 containers hold, we have to
multiply. 2 x 9 cups = 18 cups.

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.
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le
= 4y x let Gex2 = 1%c
\ Two coatainers can hold 18 cups.
= L{—;_ ¥y 2e
= _3_. x Ze
z
3 18 ¢
z
= Q e
name _ Swith Date
1. Convert. Show your work. Express your answer as a mixed number. (Draw a strip diagram if it helps
you.) The first ane is done for you.
a 2iW-8 f b 1lat= __3/2 al
ygasdxp e 1} xtar
=2 xaf =11 xlgal
.Exsn -%*%xal
-y - b ¢b+
=8ft
< 4;&:_56_in d. 9-;-pt=j_31_"l_qt
436t 45X 1 E Apt=Tx\pt
:H-’gx \2 in =9 )(’\-i_.b'*
=82 =41 3t
= ——*‘é} in =4y (0'\
= 5b n
slw=_21  mn £ 3ir=_1%/9 v
Zhe: 3310 38423 x | £
2 =3Ex Lowin. —'-374'!350\
571080 _ \¢ .
.\os = x LD Win =) ‘AA
—;-isg = \sto i
o = 2\b vain
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Student Debrief (10 minutes)

Lesson Objective: Convert mixed unit measurements, and
solve multi-step 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. 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.

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

= Compare and share your solutions for Problem 1
with your partner.

= Explain to your partner how to solve Problem 3.
Did you have a different strategy than your
partner?

=  How did you solve for Problem 4? Explain your
strategy to a partner.

Exit Ticket (3 minutes)

Lesson 16 m

2. Three dump trucks are carrying topsoil to a construction site. Truck A carries 3,545 Ib, Truck B carties
1,758 Ib, and Truck C carries 3,687 Ib. How many tons of topsoil are the 3 trucks carrying altogether?

7 3,545  Yo00fh=_ tons
e ——— 1,758 =4,000 x 1 &b
R s
e =G,000 X T 50 fon
3545 9h L;lhﬂ’ 3:5:"’ 3,000 9,000 ’
=500 Jons
Atogether the Hrucks are tatrying Uk dons. =4t Jong
3. Melissa buyss%ganuns of iced tea. Denita buys 7 quarts mare than Melissa. How much tea do they buy
altogether? Express your answer in quarts. =
- 3%gd —qt
WEE 1, TR sy
r =3kt 154t
) I::Q . + gt
=K rH Q‘f' —_—7
: ! 34t
Melissa and Denita buy 37 quarts of =15qt
tes together.
4. Marvin buys a hose that is 27 fest long, He aiready owns a hose at hame that is £ the length of the new
hose. How many total yards of hose does Marvin have now?
Al e+ gp asHE_ W
i }?)‘J =5 B =45 %t 7
- ' - acxt
=45 xzvd
2,
3x:.'IH =42 yy =15y
2ZX2
== ft
:%H: g5 Madvin now has 15 Yards of hase.

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.
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Name Date

1. Convert. Show your work. Express your answer as a mixed number. (Draw a strip diagram if it helps
you.) The first one is done for you.

a. 22yd=_8 ft b. 11 gal= qt
2 2 1 _11
27yd=2;x1yd 1Egal—12x1gal
1
=22 x31t =l xda
3
= g x 3 ft =5 x4qt
_2 =
=3 ft
=8 ft
2 ft = .
C. 4§ t= n d. 9pt= qt
32 hr= i
e. g r= min f 3ft= yd
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2. Three dump trucks are carrying topsoil to a construction site. Truck A carries 3,545 Ib, Truck B carries
1,758 Ib, and Truck C carries 3,697 Ib. How many tons of topsoil are the 3 trucks carrying altogether?

3. Melissa buys 3% gallons of iced tea. Denita buys 7 quarts more than Melissa. How much tea do they buy

altogether? Express your answer in quarts.

4. Marvin buys a hose that is 27 feet long. He already owns a hose at home that is % the length of the new

hose. How many total yards of hose does Marvin have now?
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Name Date

Convert. Express your answer as a mixed number.

1 . 3
a. 2-ft= in b. 3>yd= ft
6 4
2
c. 7c= pt d. 33 years = months
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Name Date

1. Convert. Show your work. Express your answer as a mixed number. The first one is done for you.

2
a. 2§yd= 8 ft b. 7ft= yd
2 2
2-yd=2-x1vyd
3V 3* Y 7ft=7x1ft
2
_2§X3ft =7><§yd
=§X3ﬁ -
2
=3 ft
=8 ft
5 ¢ _ . 1 _
C. 35 ft = in d. 72 gt= pt
o 4% hr = min f. 33 months = years
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2. Four members of a track team run a relay race in 165 seconds. How many minutes did it take them to run
the race?

3. Horace buys 2% pounds of blueberries for a pie. He needs 48 ounces of blueberries for the pie. How
many more pounds of blueberries does he need to buy?

4. Tiffany is sending a package that may not exceed 16 pounds. The package contains books that weigh a
total of 9 pounds. The other items to be sent weigh % the weight of the books. Will Tiffany be able to
send the package?
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