I Centimeters : Inches

Concept:

TEKS locus:

Overview:

Materials:

Proceclure:

Institute Notes

Determine that the relationship between inch measure-
ment and centimeter measurement is a proportional re-

. lationship and use the charactenstlcs of the proportlonal "

relationship to solve problems.

6. 3—The student solves problems lnvolvmg proportional |

relationships.
7.3—The student solves problems lnvolvmg proportional
relationships.

8.3—The student identifies proportlonal relationshipsin
* problem situations and solves problems.

Participants will measure the lengths of objects in the
classroom using inches and centimeters, compute the
ratio between the number of centimeters in the length
and the number of inches in the length. They will graph
the ordered pairs (number of inches, number of centi-

meters) on the graphing calculator or by hand and draw

conclusmns about the proportional relationship between

- inches and centimeters. Participants will then use the

properties of the proportional relationship to fi nd equwa-

: Ient measurements

Tools for measuring length, such as rulers measuring |

tape, meter sticks, yardsticks

- Graphirig calculators or 1* graph paper
- Markers

Peel-and-stick dots

1. Divide the group into pairs.

2. Distribute activity sheets, measuring tools graph pa-

per, and calculators.

3. Let participants complete the table in Activity 1 and
discuss the questions.

4. Have participants represent the data on the graphin

Activity 2.

Also:

- Grade 6:

1B, 2C, 2D, 4A, 4B, 5, BA,
8B, 8D, 10D, 11A-D, 12A,

13A

Grade 7: .
1B, 2B, 2D, 4A, 4B, 5A, 9,
11B, 13A-D, 14A, 15A

Grade 8:

1B, 2D, 4, 5A, 14A-D,
15A, 16A
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[ Centimeters : Inches

Extension: 'Repeat the activity using measurements, tables, and
graphs to show that there is a proportional relationship
between decimeters and feet.

Assessment: Use the following prompts for journal entries.

Describe the relaiionsth between centimeters and

inches. How can you use your knowledge about this
relatlonshlp‘? :

Consider the relationship between a measurement in
ounces and the measurement in pounds Explam how
thisis a propomonal relatlonsh|p

- Notes:
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. Centlmeters Inches

Gentlmeters Inches
Activity 1

e 4 must find two meastraments for the length of nine objects in the classroom. Finst
m asure to the nearest tenth of a centimeter and then measure (o the nearest one-
@i thth of an inch. Record your information in the table and use your calculstor 1o deter-
m "e the ratio of the number of centimeters 1 the number of inches in each length,
E: press each ratio as a unit rate. Mmumnmwm

" Nameof | Length Length Ratic | UnitRate
Object nem ininches | of ém:inch | (cm perinch)
| | ook length 264 103 26.4: 10375 2.54:1
8
ookwidth .| 210 g1 21:8.25 2.55:1
Z 4

™ length 61.0 24 61:24 2581 -
- Ssoebox 242 91 24.2:95 2541

angth 5 2
" issue bax 21 =n 12.1:475 2551

vidtth 4 2 :
" otebook width 258 = 258:1025 | |, 2521.

: 5 A -
| otebook length 294 1s 20.4: 11625 2531
5 . B &
sencit length 171 62 17.1:675. 2521
n g .
sen length 140 51 14:55 255:1
2
W x

a Whydoeslhedatanmehbhmakeyouhrkﬂ'masnpmmmlm o
; mmmmmmwmmmmmmgm
length?

t Wﬁlsranoquaﬁonmwe&dammﬂnponbmjrﬂmmp.

I3 Fethiniong MG SChodl MEemasce: Proporionaity
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Answer s:

a. The ritios (unit rates) in the last column are very close together, so there
is almos: a constant ratio of about 2.5:1. (The average of the unit rates in
the third column of the sample data is 2.542.) Having a constant ratio be-
tween y and x is a characteristic of a proportional relationship.

b. Answers will vary. If the unit rate is estimated to be 2.5, then the equa-

tion wold be y = 2.5x. (For the sample data, one might generalize
y=2.542x)

Reason and Communicate:

If you had been measuring objects in

feet and in yards, what would you ex-
pect to find as the ratio of the number

of feet to the number of yards in a

measurement?

The ratio found in the data would be

close to 3 :1.

"Explain how the ratios in the last col-

umn are unit rates.

They are-equivalent ratios written with
a denominator of 1. For example, in
the first entry of the sample data, 26.4
centimeters per 10 3/8 inches is

equivalent to the unit rate of 2.54 cm
per 1inch.

If you had been measuring objects in
feet and in yards, what would be the
unit rate (or constant of propomonal-
ity) for feet per yard?

3 feet per 1 yard

What would be an.equation which
describes the proportional relationship
of feet to yards? ‘

y = 3x where x is the number of yards
andyis the number of feet.

'Math NoteS'

Emphasize that the focus of this ac-
tivity is NOT to develop a conversion
ratio between centimeters and inches,
but to point out that the relationship
between the same measurements
using different units is always a pro-
portional relationship.

~ The ratio of. the number of centime-

ters in the measurement of the length
of an object to the number of inches
in the same length, expressed as a
unit rate, is approximately 2.54 cm to
1 inch.

y=254 y=2.54x

X 1

2.54 is the constant of proportionality.

When the data is.graphed in Activity
2, the constant of proportionality, 2.54,

will approximate the slope of the line
of best fit.
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Centlmeters Inches

Activity 1

You rr ust find two measurements for the length of nine objects in the classroom. First
measiire to the nearest tenth of a centimeter and then measure to the nearest one-
eighth of an inch. Record your information in the table and use your calculator to deter-
mine "he ratio of the number of centimeters to the number of inches in each length.
Express each ratzo as a unit rate. Hound the unit rate to the nearest hundredth

Name of Length ,Length ‘ Ratlo ~ Unit Rate
~Object | inem | ininches | ofem:inch | (cm perinch)

y X
a. \Vhy does the data in the table make you think there is a proportional relation-
‘hlp between the number of centimeters and the number of inches in a given
Izngth? i
b.

\Vrite an equation that best describes the proportional relationship.
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B Centimeters : Inches

- Centimeters :
' Activity 2

Meagmdmmmﬁhememmhhms.mmmam ;
in centimeters). Usalhagraphbebwor_yougmptﬂngmhﬂamr.

Inches

Number ol Centimeters

Number of inches

a 'Wtdoeshorderedpaktss 14) mean on the graph?

b. Whammmmabunhmlambem:meammn :
,Msmmmmhwi

¢. |t an object measures 12 centimeters long, appromalalyhowmanym
long would you expect it to ba? :

d 1lanob§ectmeasuns8hchasbng.appmmtelyhowmamcermmers'
longwu.ldyoue:peoumbe"

Answers:

a. A lenijth of 5.5 mches is about 14 cm. The number of cm is about 2.5
“times th 2 number of inches. 14 cm is about 2 1 times 5.5 inches.
: ; 2 .

b. Itappears to be a proportional relationship because the data lies close
 to a straight line that goes through the origin.

c. Usin y=2.54x, where yis centimeters and xis inches,

12 cm = (2.54 cm/in) xand 12 = x=4.7 inches.

2.54 i .

An object which measures 12 centimeters would measure about 4.7 inches.
d. Usingj y=2.54x, where yis centimeters and xis inches, y = (2.54cm/in)

(8 in.) = 20 cmi. An object which measures 8 inches would measure about
20 centi neters.

"Math Notes:

The participants may be asked to
graph the data with the graphing cal-
culator. Show participants how to en-
ter the data into two lists. Let L, list
the number of inches in each mea-
surement, and let L, list the number
of centimeters in each measurement.
Participants can record the ratios of
centimeters to inches in each mea-
surement by using the third list and -
setting L, = L/L .. (Make sure the cor-
responding measurements are in cor-
responding positions in the lists so that
the ratios formed are correct.) Partici-
pants then can plot the data. Empha-
size that the graph is a set of points
which lie approximately on a line. Par-
ticipants can find a line of best fit to

‘describe the relationship between L.

and L,. Aline of best fit for the set of
data should be close to the graph of y
= 2.54x where x is the number of
inches and y is the number of centi-
meters. This equation can be used to

.convert 2 measurement in inchesto a

measurement in centimeters.

A line of best fit for thé'sample setof
datais y=2.54015x-0.01715 where

_xisthe number of inches and yis the

number of centimeters.
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Centimeters : Inches
Activity 2

Make &. graph of the ordered palrs (the measurement in lnches the measurement
in cent meters). Use the graph below or your graphing caiculator

Number of Centimeters

: Number of Inches

a. What does the ordered pair (5.5, 14) mean on the graph?

b. What are your conclusions about the relationship between a measurement in
inches and the same measurement in centimeters?

c. If an object measures 12 centimeters long, approximately how meny inches
long would you expect it to be? ‘

~d. If an object measures 8 inches long, approxmately how many centlmeters

lo g would you expect it to be?

TEXTEAMS Rethinking Middle School Mathematics: Proportionality ; Activity-220



