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TEACHING AND LEARNING

THE METRIC SYSTEM

This metric instructional package was designed to meet jobrelated

metric measurement needs of students, To use this package students

should already know the occupational terminology, measurement

terms, and tools currently in use, These materials were prepared with

the help of experienced vocational,teachers, reviewed by experts, tested

in classrooms in different parts of the United States, and revised before

distribution.

Each of the five units of instruction contains performance objec .

tives, learning activities, and supporhg information in the form of

text, exercises, and tables. In addition, suggested teaching techniques

are included. At the back of this package are objective.based evaluation

items, a page of answers to the exercises and tests, a list of metric

materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the

following teachinglearning strategies:

1. Let the first experiences be informal to make learning the metric

system fun.

2. Students learn better when metric units are compared to familiar

objects. Everyone should learn to "think metric." Comparing

metric units, to customary units can be confusing.

3. Students will learn quickly to estimate and measure in metric units

by '`doing."

4, Students should have experience with measuring activities before

getting too much information,

5. Move through the units in an order which emphasizes the sim.

plicity of the metric system (e.g., length to area to volume),

6. Teach one concept at a time to avoid overwhelming students with

too much material.

Unit 2 provides the metric terms which are used in this occupation

and gives experience with occupational measurement tasks.

Unit 3 focuses on job.related metric equivalents and their relation-

ships.

Unit 4 provides experience with recognizing and using metric

instruments and tools in occupational measurement tasks. It also pro-

vides experience in comparing metric and customary measurement in.

struments.

Unit 5 is designed to give students practice in converting custom-

ary and metric measurements. Students should learn to "think metric"

and avoid comparing customary and metric units. However, skill with

conversion tables will be useful during the transition to metrL in each

occupation.

Using These Instructional Materials

This package was designed to help students learn a core of knowl .

edge about the metric system which they will use on the job. The

exercises facilitate experiences with measurement instruments, tools,

and devices used in this occupation and job:related tasks of estimating

and measuring.

This instructional package also was designed to accommodate a

variety of individual teaching and learning styles. Teachers are encour

aged to adapt these materials to their own classes. For example, till

information sheets may be given to students for self.study. References

may be used, as supplemental resources. Exercises may be used in inde.

pendent study, .small groups,,. Or Whole:class activities, All of the

materials can.ibe` expanded IbY the' teacher,

Unit 1 is a general introduction to the metric sYstem of measure .

ment which provides informal, hands.on experiences for the students.

This unit enables students to become familiar ,with the basic metric

units, their symbols, and measurement instruments; and to develop a

set of mental references for metric values. The metric system of nota

tion also is explained.

Gloria S. Cooper

Joel U. Nlagisos

Editors

This publication was developed pursuant to contract No. OEC.0.74.9335 with the

Bureau of Occupational and Adult Education, U.S. Department of Health, Educe-

tion and Welfare. However, the opinions eitpressed :herein do .not nqcpparify

reflect the position or policy of the U.S. Of fice of Education and no official

t,......._,endorsement by the U S Office of Education should be inferred. Li
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UNIT

SUGGESTED TEACHING SEQUENCE

1. These introductory exercises may require

two or three teaching periods for all five

areas of measurement,

2. Exercises should be followed in the order

given to best show the relationship

between length, area, and volume,

3. Assemble the metric measuring devices

(rules, tapes, scales, thermometers, and

measuring containers) and object's' to be

measured,*

4. Set up the equipment at work stations

for use by the whole class or as individu-

alized resource activities.

5, Have the students estimate, measure, and

record using Exercises 1 through 5,

6. Present information on notation and

make Table 1 available.

7. Follow up with group discussion of

adivities.

*Other school departments may have devices which

can be used, Metric suppliers are listed in the reference

section.

THE CENTER FOR VOCATIONAL EDUCATION

OBJECTIVES

The student will demonstrate these skills for the Linear, Area, Volume or Caprty, Mass, and

Temperature Exercises, using the metric terms and measurement devices listed here,

SKILLS

Recognize and use the

unit and its symbol fort

2 Select, use, and read the

appropriate measuring

instruments for:

3, Stale or show a

physical reference for:

....---,,............................------................--.....
Linear

(PP 3 . 4)

Alea

(PP. 5 .6)

EXERCISES

Volume or Comity

(pp, 7 . 8)

Mese

(PP.9 '10)

Temperature

(P. 11)

millimetre (mm)

centimetre (011)

metre (m)

square

cen8metre

(cm3)

square

metre

(rn1)

cubic centi.

metre (cm3)

cubic metre

(m3)

litre (I)

millilitre (ml )

gram (g)

kilogram (kg)

degree Celsius

(5C)

,

Estimate within 25%

of the actual measure

height, width, or

length of objects

the ores of

a given surface

capacity of

containers

the mass of objects

in grams and kilo

granu

the temperature of

the air or a liquid

. Read correctly metre stick, metric

tape measure, and

metric rulers

measurements

on graduated

volume measur

ing desQes

a kilogram scale

and A gram wale

----,
A Celsius thermometer

RULES OF NOTATION

1. Symbols are not capitalized unless the unit is a proper name (mm not NIM).

2. Symbols are not followed by periods (rn not m.),

1 Symbols are not followed by an s for plurals (25 g not 25 gs).

4. A space separates the numerals from the unit Symbols (4 1 not 41).

5. Spaces, not commas, are used to separate large numbers into groups of three

digits (45 271 km not 45,271 km),

6. A zero precedes the decimal point if the number is less than one (0.52 g not .52 g),

7, Litre and metre can be spelled either with an .re or -er ending.

Information Sheet 1
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METRIC UNITS, SYMBOLS, AND REFERENTS

Quantity Metric Unit Symbol Useful Referents

Length millimetre mm Thickness of dime or paper

clip wire

centimetre00.1.1iIIIMmal=41.
metre

cm

m

Width of paper clip

Height of door about 2 m

kilometre km 12.minute walking distance

Area

,

square

catimetre ern
2

Area of this space .......,

...ww.omb

square metre m2 Area of card table top -

hectare ha Football field including sidelines

and end zones

Volume and

Capacity

millilitre.---..---,-
litre

.----.------ml Teaspoon is 5 ml

A little more than 1 quart

cubic

centimetre cm
3 Volume of this container

AC=7

---1"

cubic metre----.----
milligram

m3

mg

A little more than a cubic yard

Apple seed about 10 mg, grain of

salt, 1 mg

Mass

,.......~..00

gram g Nickel about 5 g

kilogram kg Webster's Collegiate Dictionary

metric ton

(1 000 kilograms) t Volkswagen Beetle

METRIC PREFIXES

Multiples and

Submultiples

h'..

nelIxes'
Symbols

1 000 000 = 10 mega (Al) M

1 000 = 103 kilo (klifil) k

100 = 102 hecto (h'elt'tii) h

10 = 101 deka (dilea) da

Base Unit 1 = 100

0,1 = 10-1 deci (den d

0,01 = 10'72 centi (iin'ii) c

0.001 = 10-3 milli (nill'r) m

0,000 001 = 10-6 micro (mTkr-o)

Table 1-b
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LINEAR MEASUREMENT ACTIVITIES

Metre, Centimetre, Millimetre

L THE METRE (m)

A. DEVELOP A FEELING FOR THE SIZE OF A TORE

1. Pick up one of the metre

sticks and stand it up on the

floor. Hold it in place with

one hand. Walk around the

stick, Now stand next to

the stick. With your other

hand, touch yourself where

the top of the metre stick

comes on you.

THAT IS HOW HIGH A METRE IS!

2, Hold one arm out straight

at shoulder height, Put

the metre stick along this

arm until the end hits the

end of your fingers. Where

is the other end of the

metre stick? Touch your

self at that end.

THAT IS HOW LONG A METRE IS!

THE CENTER FOR VOCATIONAL EDUCATION

3. Choose a partner to stand

at your side. Move apart

so that you can put one

end of a metre stick on

your partner's shoulder

arQ, the other end on

your shoulder. Look at

the space between you,

THAT IS THE WIDTH OF A METRE!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN ATRES

Now you will improve your ability to estimate in metres,

Remember where the length and height of a metre was on your

body.

For each of the following items:

Estimate the size of the items and write your estimate in the

ESTIMATE column, Measure the size with your metresstick

and write the answer in the MEASUREMENT column.

Decide how close your estimate was to the actual measure. If

your estimate was within 25% of the actual measure you are a

"Metric Marvel."

1. Height of door knob

from floor,

2. Height of door.

3. Length of table.

4. Width of_table.

S. Length of wall of

this room.

6. Distance from

you to wall.

Estimate

(111)

How Close

Nkasurement Were You?

(m)
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THE CENTIMETRE (cm) II THE MILLIMETRE (atm)

There are 100 centimetres in one metre. If there are 4 metres and

3 centimetres, you write 403 cm [(4 x 100 cm) + 3 cm = 400 cm

+ 3 cm] .

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the width of yollr thumbnail.

How wide is it? C111

2, Measure your thumb from the firs

cm

3. Use the metric ruler to find the width ut yulli palm.

cm

4. Measure your index or pointing finger. How long is it?

5. Measure your wrist with a tape measure. What. is the distance

around it? cm

6. Use the tape measure to find your waist size. cm

There are 10 millimetres in one centimetre. When a measurement is

2 centimetres and 5 millimetres, you write 25 mm [(2 x 10 mm)

+ 5 mm = 20 mm + 5 inm] . There are 1 000 mm in 1 m.

A, DEVELOP A FEELING FOR THE SIZE OF A NIILLIMETRE

Using antler marked in millimetres, measure:

1. Thickness of a paper clip wire.

2. ThiOness Gf your fingernail, mm

3. Widti.lf your fingernail. MID

4. Diameter (width)of a coin. mm

5. Diameter (thickness) of your pencil.

6. Width of a postage stamp. mm

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES

_B._....DEVELOPIDUR.ABILITY1.0_ESTIMATE IN.CENTIMETRES ready-to-estimate-in-millimetres;--Foreach-of-the--

following items, follow the procedwes used for estimating in
You are now ready to estimate in centimetres. For each of the metres.

following items, follow the procedures used for estimating in

metres.

How Close

Estimate Measurement Were You? 1, Thickness of a

(cm) (cm) nickel.

Length of a paper

clip,
2. Diameter (thickness)

of a bolt.

2, Diameter (width)
3. Length of a bolt.

of a coin.

3. Width of a
4. Mdth of a sheet

postage stamp. =1
of paper,

1

4. Length of a
5. Thickness of a board

pencil. 410.01 or desk top.

Width of a sheet
Thieloiess of a

of paper.
button,

THE CENTER FOR VOCATIOPIAL EDUCATION

How Close

Estimate Measurement Were You?

(mm) (mm)

1010...alma
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AREA MEASUREMENT ACTIVITIES

Square Centimetre, Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE

SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO

COVER THE SURFACE,

THE SQUARE CENTIMETRE (cm' )

A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1. Take a clear plastic r r use the grid on page 6.

2. Measure the len anu .f one of these small

squares with a cotHmetr r.

TAAT IS ONE SQUARE CENTIMETRE!

3, Place yuur fingernail over the grid. About how many

squares does it take to cover your fingernail?

prn2

4. Place a coin over the grid. About how many squares

does it take to cover the coin? cm2

5. Place a postage stamp over the grid. About how many

squares does it take to cover the postage stamp?

6. Place an envelope over the grid. About how many

squares,does it take to cover the envelope?

C2111

7. Measure the length and width of the envelope in centi-

metres. Length cm; width cm.

Multiply to find the area in square centimetres.

cm x cm . cm2 , How

close are the answers you have in 6. and in 7.1?

THE CENTER FOR VOCATIONAL EDUCATION

ifl
YEMIffikP.-0U`',

B, DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

CENTINITRES

You are now ready to develop your ability to estimate

in square centimetres.

Remember the size of a square centimetre. For each of the

following items, follow the procedures used for estimating in

metres.

How Close

Estimate Measurement Were You?

(cd ) (cm' )

1. Index card,

2. Book cover.

IMEM.sM111.1

3. Photograph,

4. Window pane or

desk top. ,
---ILTHRSQUARE-METRE(e)

A. DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to make a square which

is one metre long and one metre wide,

2. Hold the square up with one side on the floor to see how

big it is.

a Place the square on the floor in a corner. Step back and

look. See how much floor space it covers.

Place the square over a table top or desk to see how

much space it covers.

5. Place the square against the bottom of a door. See how

much of the door it covers. How many squares would it

take to cover the door? m2

THIS IS HOW BIG A SQUARE METRE IS!

Exercise 2
(continued on next page)
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DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

METRES

You are now ready to estimate in square metres. Follow the

procedures used for estimating in metres.

, Door,

Full sheet of

newspaper.

, Chalkboard or

bulletin board.

, Floor,

Wall,

, Wall chart or poster.

, Side of file cabinet,

How Close

Estimate Measurement Were You?

(ml ) (nil

......1111

CENTIMETRE GRID

-

.1

know.1....."

THE CENTER KO 110601ONAL EDUCATION

'17

Exercise 2
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VOLUME MEASUREMENT ACTIVITIES

Cubic Centimetre, Litre, Millilitre, Cubic Metre

THE CUBIC CENTIMETRE (cm3 )

A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1. Pick up a colored plastic cube, Measure its length,

height, and width in centimetres,

THAT IS ONE CUBIC CENTIMETRE!

Find the volume of a plastic litre box.

a.'Place a ROW of cubes against the botwm of one side

of the box. How many cubes fit in the row?

b. Place another ROW of cubes against an adjoining side

ofithe box. -How-many rows fit inside the box

tomake one layer of cubes?

How many cubes in each row?

Row many cubesdn the layerin the bottom of the

box?

c. Stand a ROW of cubes up against the side of the box,

How many LAYERS would fit in the box?

How many cubes in each layer?

How many cubes fit in the bax altogether?

THE VOLUMEOF THE_BOX IS CUBIC

CENTINITRES.

d, Measure the length, width, and height of the box in

centimetres. Length cm; width cm;

height cm. Multiply-these numbers to find

the volume in cubic-centimetre&

cm x cm x CM 2

Are the answers the same in c,and d.?

wTHE CENTER.FOR VOCATIONAL EDUCATION

4:2

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC

CENTIMETRES

You are now ready to develop your ability to estimate

in cubic centimetres,

,Remember the size of cubic centimetre. Foreach of

the following items, use the procedures for estimating in

mPtres.

1 Index card file

box,

2 Freezer container,

3. Papiap box,

4. Box of staples.

IL THE LITRE (1)

Close

Estimate Measureont Were You?

(cmi ) (cmi

2%1 '1

A. DEVELOP A FEELING FOR A LITRE

Mboy

1, Take a.one litre beaker and fill it withvatex.

2. Pour the water into paper cups, fillinreachas full as you

usually do. How many cups do you fill?

THAT IHOW MOCHIS.IN ONE LITRE!

3. Fill the:litre cGntainerwith rice.

THATISHOW MUCH IT TAKES TO FILL A ONE

LITRE'CONTAINER!

Exercise 3
continued on.next page)

' 1,, , 1, 11,1ctr4H:".
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B, DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES

You are now ready to develop your ability to estimate in

litres. To write two and one.half litres, you write 2.5 1, or

2.5 litres. To write onehalf litre, you write 0.5 1, or 0.5

litre. To write two and threefourths litres, you write

2,75' I, or 2.75 litres,

For each of the following items, use the procedus for

estimating in metres,
How Close

Medium-size

freezer container.

Estimate Measurement WereiYou?

(1) (1)

2. Large freezer,

container.

11
.1.11 4/M

3. Small freezer

container. 11IMIMP

4. Bottle or jug. 1.1.111 111.1

III. THE MILLILITRE (nil)

There are 1 000 millilitres in one litre. 1 000 ml. 1 litre. Half

a litre is 500 millilitres, or 0.5 litre 500 ml,

A. DEVELOP A FEELING FOR A MILLILITRE

1. Examine a centimetre cube. Anything which holds

1 cm3 holds 1 ml.

2. Fill a 1 millilitre measuring spoon with rice. Empty the

spoon into your hand. Carefully pour the rice into a

small pile on a sheet of paper.

THAT IS HOW MUCH ONE MILLILITRE IS!

Fill the 5 nil spoon with rice. Pour the rice into another

pile on the sheet of paper.

THAT IS 5 MILLILITRES, OR ONE TEASPOON!

4. Fill the 15 ml spoon with rice. Pour the rice into a third

pile on the paper,

THAT 18 15 MILLILITRES, OR ONE TABLESPOON!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILITRE

You are now ready to estimate in millilitres. Follow, the

procedures used for estimating metres,

1, Sine juice can,

2. Paper cup or tea

cup.

3. Soft drink can.

4, Bottle.

IV, THE CUBIC METRE (m3)

Flow Close

Estimate Itkasurement. Were YoU?

(ml) (ml)

A. DEVELOP A FEELINGEOR A CUBIC METRE

1. Place a one metmsquare on the floor next to the wall.

2. Measure a metrelUP the wall,

3. Picture a box that would fit into that space.

THATIS THE VOLUME OF ONE CUBIC METRE!

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRES

SForeach of the following items, follow the estimating proced.

ures used before.

1. Office desk,

2. File cabinet.

3. Small room.

How Close

Estimate Measurement Were You?

(ms

.1Te

THE CENTER FOR VOCATIONAL EDUCATION
;
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MASS (WEIGHT) MEASUREMENT ACTIVITIES

Kilogram, Gram

The mass of an object is a measure of the amount of matter in the

object. This amount is always the same unless you add or subtract some

matterfrom the object, Weight is the term that most people use when

they moan mass, The weight of an object is affected by gravity; the

mass otan object is not. For example, the weight of a person on earth

might be 120 pounds; that same person's weight on the moon would be

20 pounds. This difference is because the pull of gravity on the moon

is less than the pull of gravity on earth. A person's mass on the earth

and on.the moon would be the same. The metric system does not

measuremeightit measures mass. We will use the term mass here,

-The symbol for gram is g.

The symbol for kilogram is kg.

There are 1 000 grams in one kilogram, or 1 000 g 1 kg,

Half a kilogram can be written as 500 g,or 0,5 kg.

A.quarter of a kilogram can be written as 250 g,6-r 0125 kg.

Two and three.fourths kilograms is written as 2.75 kg.

1. 1 kilogram box.

2. Textbook,

3, Bag of sugar.

4, Package of paper.

5, Your own mass,

Mass

(kg)

Ma.01,1alb.

DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

For the following itemiESTIMATE the mass of the object in

kilograms, then use the scale or balance to find the exact mass

of the object. Write the exact mass in the MEASUREMENT

coluffiirDitennine how close your estiriiigis:

How Close

Estimate Measurement Were You?

(kg) (kg)

THE KILOGRAM (kg)

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or scale, find the mass of the items on the table,

Before you find the mass, notice how heavy the object "feels"

and compare it to the reading on the scale or balance,

1.

2.

3,

5.

Bag of rice.

Bag of nails,

Large purse or

briefcase.

Another person,

A few books.

11.1=.mns.0WOY411.1.

.101116.Ii ION .1............

Ake\
THE CENTER FOR VOCATIONAL EDUCATION Exer6ise, 4

(continued on next page)
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TEMPERATURE MEASUREMENT ACTIVITIES

Degree Celsius

I. DEGREE CELS1JS (°C)

Degree Celsius (°C) is the metric measure for temperature.

A. DEVELOP A FEELING FOR DEGREE CELSIUS

Take a Celsius thermometer, Look at the marks on it.

I. Find 0 degrees.

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Find the temperature of the room. °C. Is the

room cool, warm, or about right?

3, Put some hot water from the faucet into a container,

Find the temperature. °C. Dip your finger

quickly in and out of the water. Is the water very hot,

hot, or just warm?

4, Put some cold water in a container with a thermometer.

Find the temperature. °C. Dip your finger into

the water. Is it cool, cold, or very cold?

5. Bend your arm with the inside of your elbow around the

bottom of the thermometer. After about three minutes

find the temperature. °C. Your skin tempera-

ture is-not-as-high-as-yourbody temperature.

NORMAL BODY TEMPERATURE IS 37 DEGREES

CELSIUS (37°C).

A FEVER IS 39°C.

A-VERY-HIGH FEVER IS 40 C.

B. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees

Celsius you think it is. Then measure and write the MEASURE-

VINT. See how close your estimates and actual measure-

ments are.

1. Mx some hot and

cold water in a

container, Dip your

finger into.the

water.

2. Pour out some of

the water. Add some

hot water. Dip your

finger guickly into

the water,

3. Outdoor tempera-

ture.

4. Sunny window sill.

5. gix of ice and water.

6. Temperature at

floor,

7. Temperature at

...ceiling.

Row Close

Estimate Measurement Were You?

(°C) (°C)

..1===.01110

1.=1.11

.11111

11111,

al.mmism
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OBJECIIYES

The student will recognize and use the metric

tens, units, and symbols used in this occupa-

tion.

Given a metric unit, state its use in this

occupation.

Given a measurement task in this occupa .

tion, select the appropriate metric unit

and measurement tool.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,

tapes, scales, thermometers, etc,) and

objects related to this occupation,

2. Discuss with students how to read the

tools,

3. Present and have students discuss

Information Sheet 2 and Table 2,

4. Have students learn occupationally-

related metric measurements by complet-

ing Exercises 6 and 7.

Test performance by using Section A of

"Testing Metric Abilities."

METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. Large cormips are already using

metric measurement to compete in the world market. The met: Oem has beennused in

various parts of industrial and scientific communities for years. td*Ation, paslift

1975, authorizes an orderly transition to use of the metric ysteiti,. M businesseigtiti

industries make this metric changeover, employees will neeL to usp iic meastonent

in jobrelated tasks,

Table 2 lists those metric tern which are most commonly this occupation,

These tern are replacing the measurement units used currently. inds of job-

related tasks use measurement? Think of the many different kipA 1 rieasurements you

now make and use Table 2 to discuss the metric terms which repe: rn, See if you

can add to the list of uses beside each metric term.

4

TNE CENTER FOR VOCATIONAL EDUCATION
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METRIC Dar IFOR COMMERCIAL INDUSTRIAL RES

Quantity

. Linear dimensions

Unit

millimetre

Symbol, Use

ENTIM,ELECTRICITY

zentimetre

metre

NMIN,

wire thotteess, fasteneriengilland diameter

cm meastarfar box openings arelliox sizes

tometre km

wire letigths

poweeross, underground :pipe, travel,miiipping distances,

custonzettlocations

Volume

Mass

square metre floor space for power panii...-oom sierfor lighting

cubic centimetre

zubic metre

kilograms

3

m3

storage space in cabinet radtool boucapace needed for a

wirinmbox, or space avallivitinside unwiring box

size of a room or build*

kg supplies and materiala,tsbares, panels:,

Heat energy

111,.....Ma

*Temperature

kilojoule kJ warm airto heat room

degree Celsius
ci

used to give ambient reference temperature for wire

resistance standards, oil temperature

Pre are kilopascal kPa measure pressure in air lines

Flow rate (liquids or gases) litres per minute 1/mM air flow for beating or cooling

lases per lour 1/11 pump or metering capacities

VMS

.*Kelvinmay.be.used,in,somelLutis=epecificationtortechnical.reporta....273!C.........0.1{A,5271.3.K100°C

NOTE: All other electrical mature currentlymetrk and they will not change.

NEMA will beiimnintinfonnation on electrical metric standards in the future,

41.. ..111.1m,d=111

NI MU FOR VOCATIONAL IDUCATION

Table 2
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TRuNG an METRIC UNITS

114iverym practice with metric units, it estimattothetmeasure.

mentsal theiterns below. Write down your guessInet to the item,

Then actudywasurethe item and write dovti youranswers using the

correct metricsymbols., The more you pracztt., the eaier hill be.

:L:stimate Actual

Length

1 Herai 01 otratlet from floor ,

2, Lesidi otiowall

3. Leagth of a fixture

,

4. Cattridgefuse length
.

5. Width of a double

circuit breaker

6. Diameter of 000
gage wire

7. Height of switch from floor

8. Stiip and measure a
pieee-otwire for connection
toimswitch.-......___

9. Leggth of wirtneeded
fonnnderwrier's knot

i

10. Outside diameter of thin
waliconduit

,

11. Inside diameter of rigid

conduit
,

,

12. Thickness otthe wall
of rigid conduit

--1-3-.Measureiengtirotwood-
screw.used forlastening
service entzance.cable clamp

Estimate Actual

14 Measure a wood bitused
to bore a hole for service

entrance cable

E., Measure the thitkness of
the entrance wait

Atea

16. Desk top

Z. Classroom floor

ANwomlmb.

iNorkbench

19, Power panel base

20. Area of room for lighting

21. Area needed to install
control panel

Vitorgapacity

It' Junction box

.23. Octogon box

2L Single gang old -workbox

.25.. locker

26. Bandy box

27. Capacity of tank

28, Tiece of ligid conduit

.29. Small box
toogmara...

Wire_capacity-ota.13,mm_

conduitinsing3 No. 10
THW gage wile,+*.a.....
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. 'Estimate Actual

Mau

31. Piece of pipe

32. Motor

33. Light fixture

34. Electric panel

35 3 metreitick of rigid

conduit

36. 3 metre stick of thin
wall conduit

37. Wall clock

38. Tilire stitver

39. A litre of water (net)

Temperature

40. Outside

41. Inside

42. flat water tap

43. Cold water tap

44. Water-cooIetwater

45. 'Ininiformer oil

46. Temperature of mote
bearing

SAMPLE METRIC DRAWING

REAR

1,01.0.0Ww

FLOOR PLAN

ELECTRICAL

0 Conduit bent towards you

0 Conduit bent away from you

Conduit in floor

Conduit in wall
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WIRING WITH METRICS

It isimportant to know what metric measurement to use. Show

whatIneasurement to use in the following situations,

1. length of conduit needed from

ceiling to switch box.

2. Determine the dimensions of a

wall support needed for 13 mm

conduit.

'3. Measure the intervals for support

clamps for 13 mm conduit..
4. Measure the length of cable needed

to nm a switch loop from ceiling

outlet to the wall switch in the room.

5. Depth of ditch needed for an uncle--

ground wire to be used for a ground.

6. The distance from the ground to

the weatherhead.

7. Height of meter on outside wall,

8. rapacity of wash basin.

9. Fuel tank capacity of a portable

power generator.

10. width of the wire groove in porcelain

insulators used for the service wires.

11. Measure a pipe that would be needed

to accommodate four wire, three phase

electric service, 500 amperes.

12. Measure the length of a coupling used

with rigid conduit.

THE CENTER FOR VOCATIONAL EDUCATION

13. Temperature of hot water from

the tap

14. Diameter of a solenoid

15. The depth of a power control

console

16. Length of a porcelain insulator

17. Length of a fluorescent fixture

reflector

18. Diameter of a pipe for power

entrance

19. Length of fire extinguisher

20. Cut opening in panel for

installii4an AC voltmeter

21. Length of extension cord

needed to provide power to

the center of the classroom

22. Length of three wire cable used

in residential wiring

23. Circular mil of entrance cable

24. Thickness of copper wire including

insulation that is used for wiring a

chime

25. Distance of outlet switch from

floor

26. Drill bit for holes for wiling runs

Exercise 7
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WERING WITH METRICS

27. Dimensions of outlet box:

a. Length

b. Width

c. Thickness

28. Dimensions of screw for installing

duplex outlet:

a. Length

b. Diameter

29. Length of screwdriver blade

30. Length of wire needed from ceiling

outlet to wall switch

31. Measure the longest wire run from

the entrance box

32. Compute the area of a small

room

33. Volume of an old work box

METRIC BLUEPRINT

2.2 m

4,4 m

SCALE: mm 50 mm,^

2.2 m

THE CENTER FOR VOCATIONAL EDUCATION
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OBJECTIVE

The student will recognize and use met.

tic equivalents.

Given a metric unit, state an equivalent

in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

Make available the Information Sheets

(3 - 8) and the associated Exercises

(8 14), one at a tbne.

As soon as you have presented the

Information, have the students complete

each Exercise.

Check their answers on the page titled

ANSWERS TO EXERCISES AND

TEST,

..Test.performance,by-using Section B of

"Testing Metric Abilities."

ME CENTER FOR VOCATIONAL EDUCATION

(METRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

I11111111-1111111

1 2 3 4 5 6

III
1 2 3 4 5 6

Look at the picture of the nail next to the ruler. The nail is 57 ram long. This is 5 cm + 7 mm.
There are 10 mm in each cm, so 1 mm = 0,1 cm (one-tenth of a centimetre). This means that
7 mm= 0.7 cm, so 57 mm 5 + 7 mm

= 5 cm+ 0.7 cm

= 5.7 cm. Therefore 57 mm is the same as 5.7 cm.

Now measure the paper clip. It is 34 nut This is the same as 3 cm + mm. Since each
millimetre is 0,1 cm (one.tenth of a centimetre), 4 mm = cm. So, the paper clip is
'd4 mit= 3cm+4mm

= 3 cm + 0.4 cm

= 3.4 cm. This means that 34 mm is the same as 3.4 cm.

Now you try some.

a ) 26 mm

b ) 583 mm

c ) 94 mm

d ) 680 mm cm

Information Sheet 3

e ) 132 mm = cm

f ) 802 mm cm

g ) 1 400 mm = cm

h ) 2 307 mm CM

Exercise 8
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Alt,"

Metres, Centimetres, and Millimetres

There are 100 centimetres in one metre. Thus,

2 m= x 100cm= 200 cm,

3m' 3 x 100cm= 300cm,

8m= 8 x 100cm=_800 cm,

36 m = 36 x 100 cm= 3 600 cm,

There are 1 000 millimetres in one metre, so

2m. 1x1000mni x 2000 mm,

3 m= h1000rnm= 3000mm,

6m= 611000 mm= 6000 nini,

24 rn = 24 x 1 000 mm = 24 000 MM.

From your work with decimals you should know that

one.half of a metre can be written 0.5 in (fivetenths of a metre),

one.fourth of a centimetre can be written 0.25 cm

(twenty.five hundredths of a centimetre).

This means that if you want to change thregourths of a metre to

millimetres, you would multiply by 1 000. So

0,75 m = 0,75 x 1 000 mm

75
x 1 000 mm

1 000

75 x 100 mm

= 75 x 10 mm

= 750 mm, This means that 0,75 m . 750 mm,

, Fill in the following chart.

Information Sheet 4

Millilitres to Litres

There are 1 000 millilitres in one litre. This means that

2 000 millilitres is the same as 2 litres,

3 000 ml is the same as 3 litres,

4 000 ml is the same as 4 litres,

12 000 ml is the same as 12 litres.

Since there are 1 000 millilitres in each litre, one way to change milli .

litres to litres is to divide by 1 0. For example,

Or

0.61000

1 000 ml

2 000 ml
_2 000

litres = 2 litres,
1 000

And, as a final example,

28 000 ml litres = 28 litres,
28 000

1 000

What if something holds 500 ml? How many litres is this? This is

worked the same way.

500
500 mi litre = 0,5 litre (fiee.tenths of a litre ). So 500 ml

is the same as onehalf (0.5) of a litre.

Change 57 millilitres to litres.

" nil =MO
57

litre r 0.057 litre (fifty.seven thousandths of a

litre).

metre

.111

centimetre

CIII

millimetre

IIlin

1 100 1 000

2 200

3

9
,

5 000

74

0.8 80

0.6 600
._.

2,5 25

148

639

Information Sheet 5

Now you try some. Complete the following chart.

millilitres litres

(m1) (I)

3 000 ' 3

6 000

8

1.1 ow

23

300 0.3

700

0.9

250

0.47

275

Exercise 9 Exercise 10

THE CENTER FOR VOCATIONAL EDUCATION
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.., litres.to Millilitres

What do you do if you need to change litres to millilitres? Remember,

there are 1 000 millilitres in one Etre, or 1 litre . 1 000 ml.

So,

2 litres 2 x 1 000 ml . 2 000 nil,

7 itres = 7 x 1 000 ml . 7 000 ml,

13 litres .13 x 1 000 ml .13 000

0.65 litre = 0.65 x 1 000 mlir 650 ml.

Now you try some. Complete the following chart.

,
litres

I

millilitres

ml

8 8 000

46

32 000

0,4 _
0,53 _

480

Grams to Kilograms

There are 1 000 grams in one kilogrem. This means that

Kilograms to.Grams

To change kilograms to gams you multiply by 1 000,

Information Sheet 6

2 000 grams is the same as 2 kilograms,

5 000 g is the same as 5 kg,

700 g is the same as 0,7 kg, and so on.

Exercise 11

To change from grams to kilograms, you use the same procedure for

changing from millilitres to litres,

Try the following ones.
1, Information Sheet 1

4 kg. 4 x 1 000 g 4 000 g,

23 kg . 23 x 1 000 g 23 000 g,

0,75 kg. 0,75 x 1000 g. 750 g,

Complete the following chart.

kilogtams

kg

grams

g

7 000

11

25 000

0.4

0.63

175

Changing Units at Work

Some of the things you use in this occupation may be measured in

different metric units. Practice changing each of the following to

.nte,tric,equiyalents,bysompleting these,statements:

Information Sheet 8

Exercise 13

a ) 500 cm of wire is m

b ) 250 nil of solution is 1

c ) 5 cm diameter pipe is nun

d) 2500 gofoilis kg

e ) 120 mm of tape is cm

f ) 0.25 litre of liquid solvent is ml

g ) 2 000 kg of compound is t
h) 0.5 litre of concentrate is nil

i ) 2 m board is mm

---i ) 500-tof-nails is kg

k ) 500 ml of cleaner is 1

1 ) 0.5 t of cement is kg

m) 10 m of wire is cm

n ) 2.5 cm diameter pipe is mm

0 ) 2 400 mm wall panel length is cm

grams kilograms

4 000

9 000

23 000

8

300

f15 Exercise 12

N( CUM,' FOR VOCATIONAL EDUCATION
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OBJECTIVE

The student will recognize and use

instruments, tools, and devices for measure

ment tasks in this occupation.

Give metric and Customs iy tools,

instruments, or devices, differentiate

between metric and Customary.

diven a residential electricity task,

iselect and use an appropriate tool,

instrument or device,

0 Given a metric measurement task,

judge the metric quantity within

25% and measure within 5% accuracy,

SUGGESTED TEACHINGSEQUENCE

Assertible metric and Custornameasur-

iingitools and devices (rulescales, °C

thermometer, drill bits, watches, mi-

crometer, vernier calipers, triter gages)

aid-display in separate gromxat learning

tions,

"Have students examine metric tools and

instruments for distinguishing character.

istics and compare them with Customary

tools and instruments.

Have students verbally describe charac.

teristics.

4. Firesent or make available Information

Sheet 9,

5, Mix metric and Customary tools or

equipment at learning station, Give

students Exercise 15 and the

appropriate Exercise 16,

Test perforMance by using:Section C

of "Testing Metric Abilities,"

SELECTING AND USING

METRIC INSTRUMENTS , TOOLS AND DEVICES

Selecting an improper tool or misreading a scale can result in an improper sales form,

damaged materials, or injury to self or fellow workers. For example, putting 207 pounds

per square inch of pressure (psi) in a truck tire designed for 207 kilopaseals (about 30 psi)

could cause a fatal accident, Here are some suggestions:

1. Find out in advance whether Customary or metric units, tools, instruments, or pro.

ducts are needed for a given task.,

2. Examine the tool or instrument before using it,

3. The metric system is a decimal system. Look for units marked off in whole numbers,

tens or tenths, hundreds or hundredths.

4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa, etc,

5. Look fordecioal fractions (025) ordecirnal mixed fractions (230) rather than

commorriractions (3/8) on MI bits, feeler gages, etc.

6, Some products mayhave a speial metric symbol such as a block M to show theyare-

metric.

7. Don't farce bolts, wrenches, arother devices which are not fitting properly.

8. Practice selecting and using tools, instruments, and devices.

THE CENTER FOR VOCATIONAL EDUCATION
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HICH TOOLS FOR THE JOB?

Practice and prepare to demonstrate yourability to identify,

select, and use metric-scaled tools andinstruments for the tasks given

below. You should be able to use the measurement tools to the appro.

priate precision of the tool, instrument, or task.

Select and demonstrate orAticfibe use ottools, instruments, or
devices to:

1. Fill a can with 2 litres,of lubricating-oil S.A.E. 30.

2. Get 5 kilograms of raptor your work area.

3. Measure the volume of a small room for a new control

console installation.

6.

4. Take the temperature ofthe room.

5. Determine the distance_between adjacent work benches.

Estimate the maximumlength of screws needed to mount
a motor on a machine.

7. Measure the length otastandardsection of conduit.

8. Orderi small spoOLotnumbei20 maiiiet

9. Measure the length done of the welding electrodes on
a spot welder.

10:' Measure the width of an electric motor pulley for selecting
a belt.

11. Find the length of wire cahle needed to hook-up a motor
from an overhead buss bar.

12 Measure the diameter of an electric motor drive shaft.

13. 41easurithe length of hare wire to put around tlicontaer
screw on a male plug.

14. Determine how much wire is needed for a "T" splice,

15. Measare the length of conduit needed to suspend a
fluorescent fixture from the ceiling,

16. Measure the size wrench needed to tighten the mounting
nut on a rotary switch.

17. Measure 6 metres otentrance cable from the spool.

18. Make the measurements for the wire which was used to

-wire your classroom switches and outlets.

19. Determine how much conduit is needed in your classroom

according to the local code.

20. Select the coupling needed to butt two conduits

together.

21. Measure the ambient temperature of a running electric

motor.

22. Measure the diameter of the spark plug from a portable

power unit.

23. Locate the support pole for the service entrance cable.

24 Select the needed tootto secure a conduit to a switch box.

25. Measure the spacing between the room lights.

26. CompUte the area of the tool room,

27. Measure 10 metres of 6 mm wire.

28. Fill an order for a spool of 2 mm wire,

29. Measure an outlet.box to contain two switches.

30. Detemiine the shipping mass of 12 ceiling outlet boxes.

31. Select the drill bit foie fium nonoetallic threelvire cable, ,

32. DetermMe the size of a clamp to fasten the entrance cable

to the building.

33. Find the mass of any piece of common house wire 20 metres

long tO determine the spacing of support staples.

1 ;',
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ASURING UP IN

OMMERCIAL ELECTRICITY
MEASURING UP IN

INDUSTRIAL ELECTRICITY

For the tasks below, estimate the metric measurement to within

20% of actual measurement, and verify the estimation by measuling

to within 5% of actual measurement,

For the tasks below, estimate the metric measurement to within

20% of actual measurement, and verify the estimation by measuring

to within 5% of actual measurement.

Estimate Verify Estimate Verify

1 Width of an "P' beam. 1. Physical dimensions of an

electrical motor,
2. Temperature of cooking area,

2. Mark on a wall the location of an

outlet according to code,

3. Widthlof luminaire reflectors
in room.

4. Length of luminaire reflectors

M room,

_ .

3. Length of a fluorescent tube.

. .

5 Length of chain used to suspend
luminaires.

4. Dimensions of a ballast:

Height

6 Dimensions of a weatherproof

outlet box:

a. Width

Width

5. Measure a replacement bushing

for an electric motor annature,b. Height

7. Hight clime panel.
.

6. The dimensions of a safety cover

for an electric motor.8. Length of the threads cut on the
enclof a rigid conduit.

7. How much oil will a lubrication

cup on a machine hold,
9. Thickness of dry wall:

a. Side wall

b. Ceiling 8. Dimensions of a control console:

Width10. Size of hole needed to install a
junction box:

a, Length
Length

b, Width 9. Volume of a control console,

11. The width and height of a raceway

that-would be required to accept

three No, 12 gage wires THW:

a, Length

10. Measure the height of a voltage

transformer.

11. Measure the diameter of nine

pairs of bell wire. .
b. Width

5
Akr\
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A.42,12Av

Exercise 16

(Commercial Electricity)

Exercise 16

(Industrial Electricity)
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MEASURNG UP Di

RESIDENTIAL ELECTRICITY

A

41..........~~=mr
For the tasks below, estimate the metric measurement to within 25%

. of actual measurement, and verify the estimation by measuring to within

5% of actual measurement,

1, Height of wall outlet from floor

2. Entrance box size:

a. 'Height

b. Width

3, Temperature of room

Estimate Verify

4, Height from floor for the
installation of an electric
dryer outlet

5. Length of wires needed for the

installation of the service

entrance:

a. Wire from meter box to
the mast

b. Wife-16E6i üieteitó
circuit breaker panel

6. Compute the volume of your
present room

7 Using a part of the classroom

wall, show how to locate the
outlet in the visual, "Metric

Blueprint" (p. 17). The outlet
is to be placed halfway be .

tween the doors

c;1

-8. Find what size hole is needed

tbIn151mtliniiiitdoor flo111:
light fixture on a house if a

standard junction box is used

9. The distance from the fuse box
to an electric dryer receptacle

10. Locate the center of the room
to install a light fixture:

a. Length

Width

6.*IA.I1-
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UNIT

OBJECTIVE

The student will recognize and use metric

and Customary units interchangeably in order.

ing, selling, and using products and supplies in

this occupation.

Given a Customary (or metric) measure.

ment, find the metric (or Customary)

equivalent on a conversion table.

Given a Customary unit, state the re.

placement unit,

SUGGESTED TEACHING SEQUENCE

1, Assemble packages and containers of

materials.

2, Present or make available Information

Sheet 10 and Table 3.

3, Have students find approximate metric.

Customary equivalents by using

Exercise 17.

4, Test performance by using Section D of

"Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION

METR1C-CUSTOMARY EQUIVALENTS

During the transition period there will be a need for finding equivalents between systems,

Conversion tables list calculated equivalents between the two systems. When a close equivalent

is needed, a conversion table can be used to find it, Follow these steps:

1, Determine which conversion table is needed,

2. Look up the known number in the appropriate column; if not listed, find numbers you

can add together to make the total of the known number,

3, Read the equivalent(s) from the next column,

Table 3 on the next page gives an example of a metricCustomary conversion table which

you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise

17, Part 2 and Part 3,

Below is a table of metric.Customary equivalents which tells you what the metric replace .

ments for Customary units are,* This table can be used with Exercise 17, Part 1 and Part 3. The

symbol k'means "nearly equal to,"

1 cm A.' 0.39 inch 1 inch A,' 2,54 cm 1 ml 0.2 tsp 1 tsp 5 ml

1 m 3,28 feet 1 foot k. 0,305 m 1 ml A: 0.07 tbsp 1 tbsp A., 15 ml

1 WA: 1.09 yards 1 yard Al 0,91 m 1 l 333 floz 1 fl oz A: 29,6 ml

1 km A.' 0,62 mile 1 mile 1,61 km 1 l Ae, 4.2 cups 1 cup :t" 237 ml

1 cm2 0,16 sq in 1 sq in 6,5 cm2 1 I Al 2.1 pts lptk 0,47 l

1 m2 A: 10,8 sq ft 1 sq ft k.0.09 m2 1 l A: 1.06 qt 1 qt Al.95

1 m2 A.. 1.2 sq yd 1 sq yd t 0,8 m2 1 l t 0.26 gal 1 gal k 179 1

1 hectare A.' 2,5 acres 1 acre A: 0.4 hectare 1 gram 0.035 oz 1 oz A. 28.3 g

1 cm3 A: 0,06 cu in 1 cu in A: 16,4 cm3 1 kg 2.2 lb 1 lb A: 0,45 kg

1 m3 k 35.3 cu ft 1 cu fr-q.03 m3 1 metric ton It 2205 lb 1 ton k 907.2 kg

1 m3 1,3 cu yd 1 cu yd t 0.8 m3 1 kPa 0.145 psi 1 psi 6.895 kPa

*Adapted from Let's Measure Metric, A Teacher's Introduction to Metric Measurement. Division of Educational

Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975,

Information Sheet 10
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COI\KRSION TABLES

SQUAO PtET TO SQUARE METRES

fG`

1004

2004

4004

----..........
m1

v....---.........______--
ft 2 M2 ft 2 1112 ft 2

____

In 2

_______
92,90 100 9.29 10 0,93 1 0.09

185.81 200 18,58 20 1.86 0.19

278.71 300 27.87 30 2,79 3 0,28

371,61 400 37.16 40 3.72 4 0,37

464.52,-----.... 500 46,45 50 4,65 5 0.46

557.42 600 55,74 60 5,57 6 0,56

650.32 700 65,03 70 6,50 7 0.65

743.22 800 74.32 80 7.43 8 0.74

836,13 900 83,61 90 8.36 9 0.84

SQUAO METRES TO SQUARE FEET

ft` ft 2 M2 ft 2 m2 ft 2

1076,39 10 107.64 1 10.76 0.1 1.08

2152.78 20 215,28 11111111131111 0.2 2.15

3229.17 30 322,92 3 32.29 0.3 3,23

4305,56 40 430,56 4 43.06 0.4 4,31

5381.96 50 538.20 5 53.82 0.5 5,38

6458.35 60 645,83 6 64,58 0.6 6,46

7534.74 70 753,47 11111111E. 0.7 7.53

9687.52 90 968.75 9 96.87 0.9 9,69

14E CENTVI FOE VOCATIONAL EDUCATION Table 3
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ANY WAY YOU WANT IT

1. Your are working in an electrical supply store or warehouse.

With the change to metric measurement some of the things

you order, sell or use are marked only in metric units. You

will need to be familiar with appropriate Customary equiv-

alents in order to communicate with customers and suppliers

who use Customary units. To develop your skill use the Table

on Information Sheet 10 and give the approximate metric

quutity (both number and unit) for each of the following

Customary quantities,

Customary Quantity Metric Quantity

a ) 2 lb, of graphite

b ) 2 qts. of lube oil

) 314 in. conduit

d ) 20 ft. of wire

e ) 6 ft. piece of conduit

f ) two.gallon can

g ) 4 in. square box

11 8 in. needlenose pliers

) 6 fi. oz. of sllicone spray

) 1/2 lb, of staples

k ) 1/2 in. screw

I ) 2 miles

2. Use the conversion tables from Table 3 to convert the following:

190.ft. m

b 30 ft.2
In2

c 2500 ft.2 = m2

f 800 m2 = ft.2

g 1620 in2 = ft.2

h ) 498 m2 = ft.2

d ) 105 ft.2 = m2 i ) 42 m2 =

e)63 ft. = ) 284 m2 = ft.2

k ) 876 ft.2 = m2

I )46 ft.2 = m2

m) 1413 ft,2 tn2

n ) 1159 III ft,2

) 4901112= ft,2

P ) 68 m2 = ft.2
=10,~10.1MYIP.10.01~4.1111.1.1.11.1m1.1.11.1

3. Complete the Requisition Form using theItems listed. Convert

the Customary quantities to metric before filling out the form.

Complete all the information (Date,For, Job No., etc).

Requisition one of each of the following:

a ) 10 foot piece of 3/4 inch conduit

b ) 1 quart of lubrication oil

) 2 pound Can of wire ease

d ) 250 foot coil of No, 12 electrical wire

e ) 1 carton of 48 inch 2-pin fluorescent lights

REQUISITION

For

_........_

Date_-____
_........--...--

Job No, Date Wanted

Deliver to

QTY UNIT ITEM

Approved

........................w.m.....=www........-..-.
by

FOR VOCATIONAL EDUCATION Exercise 17
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sEcrioN A

1. One kilogram is about the mass

of a:

(Al nickel

I13 I apple seed

[CI basketball

(DI Volkswagen "Beetle"

2, A square metre is about the

area o::

IA I this sheet of paper

(13) a card table top

[C] a bedspread

[D I a postage stamp

3. The mass of 100 conduit con.

nectors is measured in:

[AI millilitres

(131 cubic metres

[C] kilograms

[0] litres

4. The length of bolts and screws

is measured in:

[A] kilograms

[B] millimetres

[C] metres

[0 I millilitres

5. The correct way to write twenty

grams is:

IA I 20 grns

(HI 20 Gm,

ICI 20 g,

[DI 20 g

6, The correct way to visite twelve

thousand millimetres is:

[A] 12,000 mm.

[BI 12.000 mm

[CI 12 000mm

[D] 12000 mm

SECTION B

1, A board 20 centimetres wide

is the same as:

[A] 2 millimetres

[131 200 millimetres

[C], 2 000 millimetres

[D] 0,2 millimetre

8. An electric switch with a mass

of 350 grams is the same as:

[A] 3 500 kilograms

[B] 0.35 kilogram

[C] 3,5 kilograms

[DI 35 kilograms

SECTION C

9. For measuring minim

you would.use:

[A] scale

[B] container

[C] pressure gage

[D] ruler

10. For measuring grams you

would use a:

[A] container

[B] sale

[C] pressure gage

11. For measuring kilopascals

you would use a:

[A] container

[B] scale

[C] ruler

[D] pressure gage

THE CENTER FOR VOCATIONAL EDUCATION

12. For measuring in rnetlea

you would use p:

[AI container

[B] scale

[C] tape

[I) ] piton) gage

13, Estimate the length of the line

segment below:

[A ] 23 grams

[B] 6 centimetres

[C] 40 millimetres

[D I 14 pascah

14, Estimate the length of the line

segment below:II
[A I 10 millimetres

[B] 4 centimetres

[C] 4 pascals

.,[D ] 23 milligrams

SECI1ON D

15. The metric utt which replaces

the fluid ounce ig:

[A] litre

[BI hectare

[C] millilitre

ID1 galt

16. The metric unit which replaces

feet is:

[A] kilotram

[C] millimetre

[DJ pascal

TESTING METRIC ABILITIES

'
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17, The metric unit which replaces

pounds is:

[A ] metric tons

[B] Pam

[C ] nulligrams

[D] kilograms

18. The metric unit which replaces

the gallon is:

[A] cubic metre

[13] millilitre

[C] Pm

[DI litre

Ilse this conversion table to
answer questions 19 and 20.

m2 ft.2 m2 ft.2

10 107,64 1 10,76

20 215.28 2 21,53

30 322.92 3 32,29

40 430.56 4 43,06

50 538.20 6 53.82

60 645.83 6 64.58

70 753.47 7 75,35
80 861.11 8 86.11

90 968,75 9 96.87

19. The equivalent of 12 m2 is:

[A] 107.64 ft.2

[C] 36 ft.2

[D] 129.17 ft.2

THE CENTER FOR VOCATIONAL EDUCATION

20. The equivalent of 64 m2 is:

[A] 968,75 ft.2

[B] 64 ft,2

[C) 688.89 ft.2

[D] 192 ft.2

Ute this conversion table to
answer questions 21 and 22.

mm in.

100 3.94 10 0,39

200 7.87 20 0,79

300 11.81 30 1.18

400 15.74 40 1.57

500 19.68 50 1,97

600 23.62 60 2.36

700 27.56 70 2,76

800 31.50 80 3,15

900 36.43 90 3.54

21, The equivalent of 150 mm is:

[A] 5,91 in.

[B] 15 in.

[C] 150 in,

[D ] 3,94 in.

22. The equivalent of 610 mm is:

[kJ 6,1 in.

[B] 28.84 in.

[C] 24.01 in.

[D ] 61 in.

TESTING METRIC ABILITIES
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ANSWERS TO EXERCISES AND TEST

EXERCISES 1 THRU 6

The answers depend on the items

used for the activities,

EXERCISE 7

Currently accepted metric units of

measurement for each question are

shown in Table 2. Standards in each

occupation are being established

now, so answers may vary.

EXERCISE 8

a) 2.6 cm e) 13.2 cm
b) 58,3 cm f) 80,2 cm

c) 9,4 cm g) 140.0 cm

d) 68,0 cm h) 230,7 cm

EXERCISES 9 TIiitli,13

Tables are reproduced in total. An-

swers are in parentheses.

Exercise 9

metre

m

centimetre

cm

millimetre

mm

111 100 1 000

11111 200 (2 000)

110111.11M (3 000)

Mill (900) (9 000

(5) (500) 5 000

(7 400) (74 000)

0,8 80 (800

0 6 (60) 600

10,025) 2,5 25

(0.148) (14,8) 148

16,39) 639 (6 390)

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 10

millilitres

nil

litres

1.00.........00~.
3 000 11111
6 000 (6)

(8 000 8

(14 000) (14)

(23 000) 2-3

300 0.3

. 700 (0,7)

(900) 0.9

I 2o0 Ma
(470) 0.47

275 (0.215)

Exercise 11

litres
1

millilitres

ml

8 8 000

(5 000)

46 (46 000)

(32) 32 000

(400)

0.53 (530)

(0,48) 480

Exercise 12

grams

g
.........11011111MPIONIPININ

kilograms

kg

4 000 MN
9 000 IIIM

23 000 MI
(8 000) 8

300 (0,3)

275 (0.275)

Exercise 13 Part 2.

kilograms

kg

grams

g

7 0001111111111NM (11 000)

IlEall 25 000

OA (400)

0,63 630

(0,175)

Exercise 14

a) 5ra i) 2 000 mm

b ) 0.25 litre j ) 0.5 kg

c ) 50 mm k ) 0,5 litre

d ) 2,5 kg 1 ) 500 kg

e ) 12 cm in) 1 000 cm

f ) 250 ml n ) 25 mm

g) 2 t o) 240cm
h ) 500 ml

EXERCISES 15 AND 16

The answers depend on the

items used for the activities.

EXERCISE 17

Part 1,

a ) 0,9 kg g ) 10.16 cm

b ) 1,9 litres h ) 20.32 cm

c ) 1,905 cm , i ) 177.6 nil

0.225..kg_

) 1.83 in k ) 1.27 cm

f ) 7,58 litres 1 ) 3.22 km

a ) 8.36 in2

b ) 2.79 in2

O ) 232.26 m2

d ) 9.75 m2

e ) 5.85 m2

8,611.13 ft,2

g ) 17,437.54 ft.2

h ) 5,360.42 ft.2

i ) 452.09 ft.2

j ) 3,056.95 ft.2

k ) 81.38 m2

1 ) 4.28 m2

rn) 131.27 m2

n ) 12,475.37 ft.2

o ) 5,274.31 ft,
2

p ) 731.94 ft.2

Part 3.

a ) 3,05 in; 1.905 cm

b ) 0,95 litre

c ) 0.9 kg

d ) 76,25

e ) 121.92 cm

TESTING METRIC ABILITIES

1. C 9, B 16. B

2. B 10. B 17, D

3. C 11. D 18.

4 B 12. C 19.
-,

13. B 20 , C

6. 14, A 21. A

1 Id 15.:

8. B
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

LINEAR

Metre Sticks

Rales,'30 cm

Measuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 m

*Tnmdle Wheel

*Area Measuring Grid

VOLUME/CAPACITY

'Nesting Measures, set of 5,

50 ml 1 000 ml

Economy Beaker, set of 6,

,50 ml. 1 000 ml

AiestiicSpoon, set of 5,

m1.25m1

Dry Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*nom Scale
*Platform Spring Scale

5 kg Capacity

10 kg Capacity

Balance Scale with 8-piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

THE CENTER FOR VOCATIONAL EDUCATION

The Ohio State Umveuty 1960 Kenny Road Columbus Ohm 43210

. SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by "*,"

A. Assorted Metric HardwaxeHex nuts, washers, screws,

cotter pins, etc.

B. rniu BitsIndividual bits or sets, 1 mm to 13 mm range

C. Vernier CaliperPocket slide type, 120 mm range

D. MicrometerOtitside micrometer,caliper, 0 mm to 25 mm

range

E. Feeler Gage-13 blades, 0.05 mm to 1 ram range

F. Metre Tape-50 or 100 m tape

G. ThermometersSpecial purpose types such as a clinical

thermometer

H. Temperature DevicesIndicators used for ovens, freezing/

cooling systems, etc.

* I. ToolsMetric open end or box wrench sets, socket sets,

hex key sets

J. Weather DevicesRain gage, barometer, humidity, wind

velocity indicators

K. ' Pressure GagesTire pressure, air, oxygen, hydraulic, fuel,

etc,

L. VelocityDirect reading or vane type meter

M, Road MapState and city road maps

N. ContainersBuckets, plastic containers, etc., for mixing

and storing liquids

0. ContainersBoxes, buckets, cans, etc., for mixing and

storing dry ingredients

Most of the above items may be obtained from local industrial,

hardware, and school suppliers, 'Also, check with your school district's

math and science departments andlor local industries for loan of their

metric measurement devices,

- ^, - -

IMeasuring devices currently are not available, Substitute devices (i.e., thermometer)

may be used to complete the measurement task.

Tools and Devices List
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et's Measure Metric, A Teacher's IntrodUction to Metric Measurement,. Divl.

elon tdUnational Redeeign and -Renewal; Ohio Department of Educe.

tlón65.S Front Streit; Coltinilme; OH :43215, 1975,10 Pages; $1.501.

Mug include check to state freakier
,

ActiiitY.oriented intrOdaction to the metric system designed tor indepek

deri,:or grouP hiServiceeduCation study, IntrodactOry infOriation aboet

metal rnmeaSurement; reProdiicible 'rarebit's epPlY,Metrie',coficepts tO

comMon theasOrement siteationeilabaratory activitiea forlsdiriduals or

,groupa'., TeMplates for making Metre tape, litre hoi; sqaare ceitiMetre grid .
r

r 44

Measuring with Milers, or, How to.Weigh a Gold,Brick With a Meter.Stick,

.MetrinatiOn Instituiaf Artierice; P.O. Box 236, Northfield, IL .60093,

1974; 23 MM.., 16 mm, sound; cOlor; $310.00 purchase, $31,00 rental.
,

,

Film present's units for length, area, Volunie and plus, relating each unit

tornany CoMnion objeCti,i Screen oVerprinieshow correct use.of metric

sytabbli and ease of, metric Caleulatians; RelatiOniiiipiliaang metric
,

memurea of length area volume 'and mass are ilhotrated In intereating

, and unforgettable ways.

'Metric' EduCatlOn, AtfAnnotated Bibliography for Vocatthnal, Technkal and

AdUlt Edication Product UtiliratiOn The Center for VOcatienal Edk

ication, The.Ohio State University, Columbus, OH, 43210,4974; 149 .

Ilpages; $10,00,

Taking the TricksOutof Metri !thrlcTralálng Repaitnee0y, ;tithe

Universal;Inn4Tovier1017,00,4lOrthiestiesi.H10141,0oUt

48975, 1976, 4 bOoklits; $3,00 each; $11.00 Sit;

Serlei of booklets presenta steply.atep directions!, questions, answers On

hówtàread inetrie ieleareininf 'ealfOr4rules,

dial indicidire:

ser,eiv14 'AO Oicklifsi Bagel
squares; depth Jape; calipers, dial indleitors; cOnitillnicherti aid guides

Dick BliCk COMpanY, P0. Box 1267;Galeilinii111;:',91401.,

Instructlonal quality, rules tie,stIcks,'eubei; heliht measures;

tru°6! wheels, measuring OPs and sioOns FfMnil scales, gt.anilldIPOIni
Hales; &lir and Oeptl3' gages, beakers, thermometers, kits and other aids.

Millimeterinduitrial SupPlytorp:;152 Central Avenue,,Farmlitgdale,

Comprehensive bibliographY of instructional Materials, 'reference mitt

dale and reiourcelletlfor SeCondary, Postleiondery; teacher educetion,

and adult hasic'ethiCatien, 'Instructienal Materiels indeied bY 15 acck

,patien,al'chuiters;'iiPend Materials, and edsientianel level

etric Education, A Position Paper . for ifocational,Technical and Adult

EducatiOn. product Utiliaatien,lhe Center for VoCational Education,

The Ohl'o State Unleerity, columbUs, OH 43210, 1975;46 pages;

$3.00.

'Arneriean National Metiii 'conneii; 1625 Ibisachneetts Menus N W Washington'.1', I

D C100,35

o o o

Paper for teachers, curriculum, develepere, and adiirlitratori in voci.
o Charts; poi

tional;,echniCal.and.edulterhication,,,:,Covere iisnealiketric,educatiOn, metric,

education; implicationtiOf Metric instillation for adult.basic education; .

and and iiitractional "'o Metric Coninittee,

,'.'155.Esit 441)? -
Metrics'in Career Education, Lindbeck, John R.,tharlesii Bennett, CamPany,

InC ..,809 V. Detieiller Drive; Pieria IL 61614 1975 103 pages, ,

$1601 paPer; $2.70 quantity school purchase.
,

'reeents ietrlc unite and nOtatlOn in a weibillustrated manner, individual

chaPteki nietriel in drifting, lietiinioig;'sioadviCelthig; Posierind;:.

,

. LI,. '' ,

',-Nationat Bureau,O(Standarda,
,

Washington
. .

energy; paphikaiti, and hOineecononeles4,Chaiiteri1011oWed liYieTered,,,
'..-:..V,,a,7*44.,

, ..

Iliaining ait1;itiee'fOiitident 'nee's',!.'Aleineridliinelidei'inniersiOnliblei.:''. ve inetile 'chaste and publliatIOnt, *len kith Alia an,
, .. , .1 . , . . ., ,

5, 1'10
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