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10 Ratio Reasoning with

Measurement Conversions races 79 ano 80
Objective V//4

LESSON

To use rates to convert measurements 10 Ratio Réasoning'with
Measurement Conyersions

@ Introduction

Students should be familiar with some equivalent en unt . jon factorFor (/== ======= :
measurements, such as 12 inches equal 1 foot. fh’ﬂ::éemnz::::jgm”w"m R
Discuss how unit rates can be used to find equivalent i N,
measurements, using the skills they learned earlier P e
with rates and unit rates. e

: 1gal =4qt :

You have feet and you wal ¢i -:-f;-'-- forthe ‘=—mm—m———————
conversion factor.

= 180in
metimes morg than one conversion factor is needed
Convert 10 pints to ounces
You need Lorversion factors to change pints to cups and cups to ounces.
o Q f—;‘ and a—Q:

Thlnk About It 2 Muffiply using the conversion factors. Cancel out units. CooTm e ]
| You can put the ]
. . 1 ion fi in |
Students should recognize that converting frop 1096 2 x §% = 160 02 1 any orde to muttply. |

There are 160 ouyices in 10 pints.

larger unit to a smaller unit will result in a larger
number because it will take more of the srpaller unit
to make the same measurement. In the sa e Pt OUPCATIG S M5 LS
converting from a smaller unit to a larger ~

result in a smaller number because it will takefewer o \/
’ ink About It S

When you convert from a larger unit to a smaller unit, will your number be smaller
—— e ———— —— — — — ——— ——— e ————— or larger? What about when you convert from a smaller unit to a larger unit?

UNIT 2 Ratios and Proportional Relationships

o :
12 Focused Instruction

Use conversion factors to convert measurements between systems of
measurement.

> A tube contains 128 grams of toothpaste. About how many ounces of toothpaste,
to the nearest tenth of an ounce, does it contain? Use 1oz = 283 g
How much toothpaste is in the tube? 128 grams
Is this amount given in a customary unit or a metric wnit?
metric
What unit s the problem asking you to convert the amount to?
ounces

[/ & 1
What system of measurement is this unit in? | Conversion factors |
| between systems are |
customary ]I not typically exact :
numbers.
About how many grams are in 1 ounce? __28.3 , L ]
Wrrite the conversion factor as a ratio of ounces to grams. 28.3

Wiite an expression to show the number of grams multiplied by tqe Conversion
128 g X

factor, Include the measurement units. 28.3 g

What unit of measurement is canceled out in your ? -
I L

grams | The conversion factor |
. . | should have the units |
What unit remains? _ouhces | you want in the |
numerator. !
Solve the expression to find the number of ounces of L J

the nearest tenth of an ounce. __ 4.5

80 UNIT 2 Ratios and Proportional Relationships
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= 2 ) Focused Instruction
oS

Use conversion factors to change rates. Be sure the units cancel out. Look
carefully at which units you put in the and the d i of
the conversion factor.

> An average horse can run 15 miles per hour. A bird can fly 30 feet per second.
Which animal travels at a faster rate?

Convert the horse’s speed to feet per second to compare the rates.

Write a conversion factor to convert miles to feet. (GRS
5,2&Q ft | How many seconds are
1 mi 1 in a minute? How many

! minutes are in an hour?
Write 2 %O;M'on factor to convert hours to seconds. ({nuies ore 1 AN oy
r

3,600 sec

‘Wirite an expression to comvert 15 miles per hour to feet per second.

Cancel out units and multiply. rMalte o
| units cancel out. If
1550 5,280 ft 1€ _ =
1w X T ipf X 3600se — 22 ft/sec | not, you may have
| used the wrong
|l conversion factor.

Which animal travels at a faster rate? the bird

Use what you know about conversions to answer these questions.,

conversigns.

1 How many feet is 3,251 yards? __ 9,753

2 A glacier moves 152 feet a year. How many inches a day does it move? Round

your answer to the nearest whole number. [2)

3 A melon has a mass of 1.3 kilograms, To the nearest pound, about how many
pounds is that? Use 1 kg = 2.205 Ib. 3

UNIT 2 Ratios and Proportional Relptionships 81
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uided Practice

3 )) Guided Practice
: Students should complete the Guided Practice section

n their own. Offer assistance as needed, pointing out
he reminder and hint boxes along the right side of
the page.

1gaf X :‘:;x ?;: x—f‘; x 8oz

$3.79  _

Gas costs 55, =
S $6.99 _ _$0.44
Olive oil costs —i5 ..~ = — oz

Olive oil costs more perﬁm're&b.aggse $0.03 per ounce is
less than $0.44 per oﬁce.

ds 216,000 gallons of water, The Ir e 1
lon per second. How many days i
I 60 minutes = 1 hour

2 A fish tank at an aguarium
tank is filled at a rate of 1
will it take to fill this tank?

Connections to Standards for
Mathematical Practice

e Make sense of problems and persevere

in solving them.

Model with mathematics

e Attend to precision.

e Look for and make use of structure.

e | ook for and express regularity in
repeated reasoning.

Answer

Convegt 18 feet per second 30 inches per minute.

Answer 12,960 _inches per pfut

82 UNIT 2 Ratios and Propoftional Relationships
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Independent Practice
Answer Rationales

1 The given conversion factor is for liters and fluid
ounces. The problem asks for the number of pints.
Use the given conversion factor as well as the
conversion factor for fluid ounces and pints. There MGSE6.RP.3d

are 16 fluid ounces in 1 pint. Set up an expression:

33.8 fl oz 1 pt . .
2L X X e Tlor When solving, the liters
and the fluid ounces will cancel out because they il DOK 2
both appear in the numerator and the denominator. come 180‘M0§D§56.RP.3d
1min = 1min
The pints remain, so the answer is in pints:
33.8 flo? Tpt  2x338
2 X AT AT = 4.225. The
choices show numbers rounded to the nearest 4 A ot 254 centimeers, bow mary s ko s anenimetsr DOK 2
MGSEG6.RP.3d

hundredth: 4.225 rounds to 4.23, which is chojce C.

do not need to convert the gallons. Set up/the Answer

: - 294 mi 1,760 yd
expression and multiply: 14 gal X =
217.440yd _ 36960Yd pgice D is corr

14 gal 1gal

83

3 Use the conversion factors for met
1 km

T000m and seconds

kilometers

3,000,000,000 m
1 sec

is equivalent

4 The conversion factor to change centim
752 - WWrite/ar

8 centimeters to inchds: 8 cm X —— =
2.54 cm

3.1496.... Rounded to the ne hundredth, the
length is 3.15 inches. %

o — —— — — — — — — — — — — — — — — — — — — a—

inches is

the rates using co i .fFor example, if
the speed of a cheetali is found in yards per minute,

o —————— — —— —— —

QL

w0

(@)

>

Q

<

(1
—————————— —— — —"
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';4 Independent Practice

5 Four pounds of hamburger can be made into 12 patties of equal weight. Each DO K 2
patty will be weighed in ounces.

MGSE6.RP.3d
Part A Write the conversion factor for pounds to ounces.
o /nds of hamburger
Answer 16 oz
Part B How many cunces do 4 pounds of hamburger weigh?
Answer 64 ounces irst, fi e number of gunces for each
Part C near number, ny grams wil .
L Rambuce gt U 1 ca = 283G, : eight by 12: 64 + 12 =
Answer 151 grams .
6 One knot equals one nautical mile per hour. One nautical mile equals DO K 3 b 1 OZ
1,852 meters, MGSE6.RP.3d grams, be sure grams IS
Part A 'What conversion factors are used to convert knots to meters per —283 = 1 5093 L. = 1 51 .

second?

1
151 grams.

1,852 meters 7 hour
Answer 1knot and 75, 600 seconds

Part B What is the speed, in meters per second, of a ship traveling at a
rate of 9 knots? Show your work or explain how you know,

is equal to 1,852 meters,
1,852 meters

Omots | L8GZmeters | tsewt _ _ 1066Bmeters _ , oo e conversion factors to use are 1 knot

1 beut 1 kuet 3,600 seconds — 3,600 seconds

4.63 m per sec

B i 4 s et A eI ain shiould be meters in the numerator and
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Use’the correct conversion factors to check each
oice. The first, third, fourth, and sixth statements
are incorrect: 50 ft X 112]1? = 600in., not 4 in.;

477 ft x Y9 = 159 yd, not 1,431 yd; 20 qt X

"4 ? Independent Practice
-

7 Mark True or False for each of the following statementy.

50 feet = 4 inches

j)’r:l:et. a‘fj::::;s '] gal 3 f? | 1 |b |
20 quarts = 10 gallons 4qt - 5 ga not 10 ga and 80 OZ X 16 5 b,

4 pints = 64 fluid ounces

not 6 Ib. The second, fifth, and seventh statements
1,760yd _

80 ounces = 6 pounds

are true: 5 mi X

4.500pounds=2%wns ,I ml - 8 800 yd 4 pt X —p X
892 _ 6407 and 4,500 Ib X —1— ziT
8 1c¢ 2,000 Ib 4

8 PART A Convert feet to yards: 10 ft X %% 3 3 vd.

So the width of the living room is 3% yards.

PART B The formula for the area of a rectangle is
Area = length X width. To find the length, divide the
area by the width: 30 yards 3— yards = 9 yards.

iches The length of the living room is 9 yards. To change
this to mches use two conversion factors, 13 f;
and - 1 ft or one conversion factor, 316;3 .
NS 9yd X 36 |n = 324 in.
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