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* TEACHING AND LEARNING
* THE METRIC SYSTEM

This metric instructional package was designed to meet job-related

metric measurement needs of students, To use this package students

. should already know the occupational terminology, measurement
~ ferms, and tools currently in use, These materials were prepared with
 the help of experienced vocational teachers, reviewed by experts, tested

 text, exercises, and tables, [n addition, suggested teaching techniques

in classrooms in different parts of the United States, and fevised before
distribution,

Each of the five units of instruction contains performance objec-
tives, learning activities, and sappotting information in the form of

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,

Classtaom experiences with this instructional package suggest the
following teaching-learning 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 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 2

* -&-~ntal references for metric values. The metric system of nota-

‘ RICs explained.

IToxt Provided by ERI

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. 1t lso pro-
vides experience in comparing metric and customary measurement in-
struments,

Unit 5 is designed to give students practice in converting custom-
2y and metric measurements. Students should leam to “think metric”
and avoid compating customary and metric units. However, skill with
convetsion tables will be useful during the transition to metric 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 expetiences 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 2
vatiety of individual teaching and learning styles. Teachers are encour-
aged to adapt these materials to thelr own classes. For example, the
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, ot whole-class activities. All of the
materials can be expanded by the teacher.

Gloria $ Cooper
Joel H. Magisos
~ Editors

This publication was developed pursuant 10 contract No. QEC-0-74.9335 with the
Bureau of Occupational and Adult Education, U.S. Department of Health, Educa-
tion and Welfare, However, the pinions expressed herein da not necessarily
reflect the posimon or policy of the US. Qffice of Education and no Qﬂicial
endorsement by the US Office of Education should be inferred.




UNIT

SUGGESTED TEACHING SEQUENCE

. These introductory exercises may require
two or three teaching periods for all five
areas of measurement.

[—

Exercises should be followed in the order
given to best show the relationship
between length, area, and volume.

=2

=0

Assemble the mettic measuring devices
{ruies, tapes, scales, thermometers, and
measuiring containers) and objects to be
measured.*

-

Set up the equipment at wotk stations
for use:by the whole class or as individu-
alized resource activities.

o

Have the students estimate, measure, and
tecord using Exercises 1 through 5.

6. Present information on notation and
make Table 1 available.

Follow up with group discus.ion of
activities.

~

" 0ther school departmenis may have devices which
can be used. Metric suppliers are listed in the reference
sectlon

THE CENTER FOR VOCATIONAL EDUCATION

ORJECTIVES

The student will demonstrate these skills,"fho'r the Linear, Area, Volur  or Capacity, Mass, and
Temperature Exercises, using the metric terms and measurement devices listed here,

EXERCISES
SKILLS , .
Linegs Atea Valume or Capacily Mus Temperature
(op.3-4) (pp. 5-6) (pp.7-8) (pp. 4+ 10) (n11)
1. Recognize and use the milimetre (mm) | square cubie cenli: gam (g degree Cesus
unit and its symba! for: , centlmetre Cmetre (em’) (0)
centimetre (em) {em?) kilogram  (kg) ’
9. Select, use, and read the _ o cubie metrs J
appropriate measuring metre  (m) 1quare (o)
instrumeiiis for: - melre

(ml) lite (I}
1. Stateotshowa

pisical reference for: millilitee (ml)

4, Estimate within 25% heigit, width, or | theareaof | capacity of the mass of objects | the temperature of

of the actual measure length of objeets | a given surface| containers in grams and kilor | the air or atiquid
! grams
5 Read correctly metre stick, metric measurements a kilogram scale A Celsivs thermometer
tape megsure, and on graduated and 2 gram scale ’
metric rulers volume measur:
' ing devices

RULES OF NOTATION
1. Symbols aze not capitalized unless the unit is a proper name (mm not MM).

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

3. Symbols are not followed byansforplurals (25 g not ! 5gs)

4. Aspace senarates the numetals from the unit symbols (4 I not 41)
5

Spaces, not comumas, are used to sepavate large numbers into groups of three
digits (45 271 kmnot 45,271 km)..

A 2610 precedes the declmal point 1f the number is less than one (0.52 ¢ not 52 g)
1. Litre and metre can be spelled elther with an e o €t endmg

o




METRIC UNITS, SYMBOLS, AND REFERENTS METRIC PREFIXES

. e Multiples and )
Quantity Metrie Unit Symbol | Useful Referents Subnl:ultiples Prefixes Symbols
Length millimetre mm Thickness of dime or papet | 1000000=10° | mega (mitga) M
' clip wire
T T )
centimetre em Width of paper clip 1000 =10 kil (k'm k
melre m Height of door about 2 m | 100100 | hecto (HEK15) h
kilometre ke 12:minute walking distance 1010 | deka (dek’) da
Area square , | Aveaof this space ' "= Base Unit 1= 10"
centimetre em” o w
01=10" | deci(des)) d
C001=107 | centigd) | e
square metre o’ Area of card table top | 0001107 | milimii | m
hectare ha Football field including sidelines 0000001 =107 | micro ko) |© n
and end zones :
Volume and millilitee ml Teaspoon is 5 m]
e ™ 1 A litle more than 1 quart Table 1-b
cubic
centimetre em’ Volume of this container
cubic metre m’ Alittle more than a cubic yard
Mass milligram mg Apple seed about 10 myg, grain of
salt, 1 mg
gram g Nickel about 5 g
kilogram kg Webster's Collegiate Dictionary
metric ton ,
(1 000 kilograms) |t Volkswagen Beetle

[ i cevren roRvoCATIONAL EDUCATION Table 1-a




* LINEAR MEASUREMENT ACT{VITIES

Metre, Centimetre, Millimetre

I THE METRE (m)

A. DEVELOP A FRELING FOR THE SIZE OF & METRE

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 HOWHIGH A METRE 18!

2. Hold one atm out straight
at shoulder height, Put fk »
the metre stick along this ‘1
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 HOWLONG A METRE [§!

- THE CENTER FOR VOCATIONAL EDUCATION
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3. Choosea partner tostand
at your side. Move apart-
0 that you can put one
end of a metre stick on
your partner's shoulder
and the other end on
your shoulder, Look at
the space between you,

THAT IS THE WIDTH OF A METRE!

. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability fo estimate in metres.
Remernber where the length and height of 4 metre was on your
hody.

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 metre stick
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.” 3

~ How Close
Estimate Measurement Were You?

(m) (m)
Height of door knob

from floor,
Height of door.,
Length of-:table.
Widkh of table,

Length of wall of
this room.

Distance from
you to wall,

| Exerc|se1 1
o (contmued on next page)







L. THE CENTIMETRE (en)

V'I‘hefe a.'é' 100 centimetres in one metre, If there are 4 metres and
3 centimetres, you write 403 o [(4x 100 em) + 3 em = 400 cm
+3om).

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE -

1. Hlold the metric ruler agn - your thumbnail,
How wideis it?
2, Measure your thumb [ Prat -l Lo the end,
em

3..... Use the metric ruler to find the width of your palm.
em

s .

Measure your index or pointing finger. How long s it?
em

—————

around it? om

<>

Use the tape measure to find your waist size. om

o B, DEVELO" YOUR ABILITY TO ES'I‘IMATE NCENTHWETRES

You are now ready to estimate in centlmetres For each of the
following items, follow the procedures used for estimating in

© 5, Measure your wrist with a tanc measute. What s the distance

metres.
‘How Close
 Estimate Measurement  Were You?
(em) (cm)
1, Length of a paper
8 clip.
2, Diameter (width)
of a coin.
3, Widthofa
- postage stamp.
4, Lengthofa
~ pencil.
5, Width of asheet
of paper.

CENTER FOR VOCATIONAL EDUCATION

1. THE MILLIME FRE (mm)

There are 10 mllhmetree in one (‘Pnhmptrp When a mpacurement I8
2 centlmetres and 5 millimetees, you write 25 mm [(2 x 10 mm)
+hmm=20mm ¢ 5 mm]. Thereare 1 000 mm in 1m,

A. DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE
Using a ruler narked in millimetresﬂ Measure; |

1. Thickness of a papet clip wire, mm -

%, Thickness of your fingernail, .

3. Width of your fingemail, . . mm
4, Dlameter (width)of a coin, | ___ mm :
5, Dlameter (thlckness) of your penml mm
6, _mm

Wdtl{x of a;postage stamp.

B DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIVETRES

" You are now ready to estimate in millimetres. For each of the
following items, follsw the procedures used for estlmatmg in:
metres, L g

1. Thickness of a
nickel,

9. Diameter (thickness)
of a bolt.

3. Lengthof abolt.

4, Widthof ashce.
of paper,

5. Thickness of a board
ordesk top.

6, Thickness of a
button.




\HEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE

- AREA MEASUREMENT ACTIVITIES

 Square Centimetre, Square Metre

- SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO
" COVER THE SURFACE.

1 THE SQUARE CENTINETRE (en?)

A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1.
2.

A ‘THE CENTER EOR VOCATIONAL EDUCATION

Takeaclear - grid, or use the grid on page 6.

Measure ¢ leng . width of one of these small
squares i 1 etre ruler,

THAT IS ONE SQUARE CENTIMETRE! ™™

*Place your fingemai over the grid, Abouthowmany

squares does it take to cover your-fingernail?
cm?
Place a coin over the grid. About how many squares

“does it take to cover the coin? _____om?

Place a postage stamp over the grid. About how many
squares does it take to cover the postage stamp?
em?
Place an envelope over the grid, About how many
squares does it take to cover the envelope?
em?
Measure the length and width of the envelope in centi-
metres, Length cm; width em,
Multiply to find the area in square centimetres.

em X em = em?, How
close are the answers you have in 6. and in 7.7

B DEVELOP YOUR ABILITY TO ESTIMA’I‘E IN SQUARE
- ‘CENTIMETRES

You are now ready to develop your ability tc estimate
in square centimetres,

Remember the size of a square centimetre. For each of the
following items, follow the procedures used for estimatingin
metres, : R
= How Close -
Estimate Measurement Were You? =~
(em)  (em?)

Index card.

Book cover,

Photograph. _ -

.hc.om:—*

Wmdq_w pane or
. desktop.

I, THESQUARE METRE (m’)
A. DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre sticks together to make a square whlch
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. |

3. Place the square on the floor in a corer. Step back and
look. See how much floor space it covers,

4, Place the square over a tabls i ot 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 thedoot?  m? .

THIS IS HOWBIG A SQUARE METRE IS!

Exercise 2
. (continued on next page) -




B, DEVELOP YOUR ABILITY TO ESTIMATE I SQUARE
METRES |

You are now ready to estimate in square metres. Follow the
procedures used for estimati : in metres,

| ' ~ How Close
‘ Estimate Measurement Were You?
) )

1. Door.

CENTIMETREGRD

2. Full sheet of
newspaper,

3. Chalkboard or
bulletin board.

Floor.

Wall,

Wall chart or poster.

oy v oas

Side of file cabinet.

l

R

SRS : Exe‘rénsea




I, THE CUBIC CENTIMETRE (em’)

L

OLUME MEASUREMENT ACTIVITIES
,ublc Centlmetre L1tre Mllhhtre Cublc Metre

A, DEVELOP A FEELING FOR THE CUBIC CENTETRE

Pick up a colored plastic cube. Measure its length,
height, and widthin centimetres.

THAT 1S ONE CUBIC CENTIMETRE!
- Find the volume of a plastic litre box.

2, Place a ROW of cubes against the bottom of one side
of the box, How many cubes fit in the row?

b. Place another ROW of cubes against an adjoining side
~ of the box. How many rows fit inside the box
 to make one layer of cubes?

How many cubes in each row? _

How mamy.cubes in the layer in the bottom of the
box?

¢, 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 Iaye‘g»;___h____
! b

How many cubes fit im-the box altogether?

THE VOLUME OF THE BOX15_____ CUBIC
CENTIMEIRES.

d. Measure the length, width, and height of the-box in
centimetres. Length cm; width cm;
height cm, Mitltiply these numbers to find
the volume:in cubic centimetres,

X ey s em’,

Are the answers the samein c.and d.

CENTER FOR VOCATIONAL EDUCATION

1L

B, DEVELOP YOUR ABILITY TO ESTIMATE INCUBIC.
| CENTII\'IETRES .

You Are Now ready to develop your ablhty to estlmate
in cubic centlmetres \ ‘

Remember the size of a cubic centimetre, For each of
the following items, use the procedures for estimating in
metres. :

How:Close:
 Estimate Maasurement Were You?
(cm3) (cm?)
1 Indexcard flle
box.
2. Freezer container,
3. Paperclip pox.

4, Boxof staples.
THELITRE()
A. DEVELOP A FEELING FOR A LITRE

1, Take 2 one litte beaker and fil it with water

2, Pour the watet into paper cups, filling each as full as:you
usually do. How many cups do you!fil? |

THAT IS HOWMUCH IS IN ONE LITRE!
3. TFillthe htre conhamer Wlth rice.

THATIS HOWMUCH IT TAKES TO FILL A ONE
"LITRE CONTAINER'

. (continued on iex




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 251 0r
9.5 litres. To write one-half litre, you wrile 0.51, or 0.3
litre. To write two and three-fourths litres, you write

2151, or 2.75 litres.

For each of the following items, use the procedures for

stimating in metres. ,
K : How Giose

Estimate Measurement Were You?
| n o
1. Medium-size
freezer container.

2. Large freezer
container.

3. Small freezer

- 4.-Bottle orjug. - -~

Ill, "THE MILLILITRE (ml)

=1

v, THE CUBIC METRE (m )

p DEVELOP YOUR ABILITY TOJESTIMATE INMILLIL

‘You are fiow ready to estlmate in mxlhhtres Follow the

-~ up.

procedures used for estlmatmg‘metres o

How Close
Estxmate Measurement, Were You?
() (ml)

all juice can.

Paper cup or tea

Soft drink can. _
Bottle.

DEVELOP A FEELING FOR A CUBIC METRE

" 10 Placew one metre square ofr the floor next: to the wall
2. Measure 2 metre UP the wall |
3. MPwture £ box that.would,ﬁunto,that SPACe..

container. ——— i A

There are 1 000 .aillilitres in one litre, 1000 ml=1litre. Half )
alitre is 500 millilitres, or 0.5 litre = 500 ml. \ t
B,

A, DEVELOP A FEELING FOR A MILLILITRE

1. Examine a centimetre cube. Anything which holds
"1em” holds 1 ml,

+ 9. Fill a1 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 S HOW MUCH ONE MILLILITRE IS!

3. Fill théémlspoon with rice. Pour the rice into another
~ pile on the sheet of paper.

THAT IS 5 MLLILITRES, OR ONE TEASPOON!

"4 Fill the 15 m] spoon with rice. Pour therrice into a third |

pile on the paper.
THAT 1§ 15 MILLILITRES, OR ONE TABLESPOON!

*Z4"" THE CENTER FOR VOCATIONAL EDUCATION
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TEATIS THE VOLUME OF ONE CUBIC METRE' |

For each of the followmg 1tems follow the estlmatmg proced

ures used before. -
How Close

Estunate Measurexhent Were You"
() ()
Office desk.

File cabinet.

gt sm———

Small room.




‘%Kllogram 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
matter from the object. Weight is the term that most people use when
they mean mass. The weight of an object is affected by gravity; the

- “mass of an 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
~isless than the pull of gravity on earth, A petson’s mass on the earth

-~ -and on the moon would be the same. The metric system does not
©measure weight--it measures mass. We will use the term mass hete.

]

" The symbol for gram isg.
The symbol for kilogram is kg,

" There are 1 000 geams in one kilogram, ot 1"000'g”- lkg
Half a kilogram can be written as 500 gyor 0. 5 kg

‘MASS\ (WEIGHT) MEASUREMENT ACTIVITIES “

“""‘*A’quarter of-akilogram-can-be-written-as-250-g;or-0:25-kg:

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

1 THE KILOGRAM (ke)

DEVELOP A FEELING FOR THE MASS OF AKILOGRAM

. Usmgabalance 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.

W& THE CENTER FOR VOCATIONAL EDUCATION -

Mass
(k)
I, 1kiogambox,
2. Textbook, e
3. Bagof sugar, e
4. Packageofpaper. ——n
5. Your own mass; —
B. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS
For the following items ESTIMATE the mass-of-the- ob'éct i
kilograms, then use the scalg or balance to find the exact mass .
of the object. White the exact mass in the MEASUREMENT
columa.-Determine-how-close-your- estimatedii e~
' | o How Close -
Estimate Measurerment - Were You? -
(kg) ()
1. Bag of rce.
2. Bag of nails.
3. Large purse or
briefcase.
4 Another person,
5, A few books.




I, THE GRAM(g)

A. DEVELOP A FEELING F/R A GRAM - B. DEVELOP XOUR ABILITY TO ESTIMATE I\J GR %\/IS
1. Take a colored plastic cube. Hold it in your hand. You are now ready to improve your ablhty to ectlmate in- -
Shake the cube in your palm as if shaking dice. Feel the  grams, Remember how heavy the 1 gram cube is, how heavy L
pressure on vour hand when the cube is in motion, then ~ thetwo gram cubes are, and how heavy the five gram cubes”
when it is not in motion. are. Foreach of the following items, follow the procedures ‘
THATISHOWHEAVY AGRAMIS. | used for ‘estlmatmg in kllograms :
| B o \ How Close‘
) Beiwodabadahtohe s Sete il Yesuement Ve Y2
cubes in first one hand and then the other hand rest (g] ) (g)‘
e thescubes near thetlpsof your fingers, movmgyour - woonTs - Two thumbtacks.

“hand up and down. . o o 2 Pencll
THAT IS THE MASS OF TWO GRAMS!

3, Two-page letter
and‘ envelope,

3. Take v cubes in one hand and shake them around. 4. Nickel. | =
THAT I8 THE MASS OF FIVE GRAMS! : -5 Apple.

6. - Package of
 margarine,

MR- THE CENTER FORVOCATIONALEDUCATION =~ oo e EXRPOIG @4




. TEMPERATURE MEASUREMENT ACTIVITIES

-+ Degree Celsius

.. DEGRE: CELSIUS (°C)

Degree Celsius (C) is the mefric measure for temperatuze.

A DEVELOP A FEELING FOR DEGREE CELSIUS

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

1,

Find 0 degrees.

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) |

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

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

yoom cool; warm, ot about tight?

Put some hot water from the faucet into a container,
Find the temperatare, ____ °C. Dip your finger
quickly in and out of the water. Is the water very hot,
hot, or just warm?

Put some cold water in a contamer with  thermometer.
Find the temperature. -
the water. Is it cool, cold ot very cold?

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

bottom of the thermometet, After about three minutes
find the temperature, °C. Your skin tempera-
ture is not as high as your body temperature

- NORMAL BODY TEMPERATURE I8 37 DEGREES

CELSIUS (37°C).
A FEVER I8 39°C.

°C. -Dip your finger mto .

—

-~ the water, -

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-
MENT. See how close your estimates and actual measure-
ments are.

How Close
Estimate Measurement Were You?
(°C) (°C)
Mix some hot and
cold water ina
container. Dip your
finger into the
water.

Pour out some of
the water. Add some
hot water. Dip your
fingerg_@gk_]zinto

Outdoor tempeta- |
ture,

Sunny window sill.

Mix of ice and water.

. Temperature at

floor.

. Temperature at

K VERY HIGH FEVERIS40°C:

W . THE CENTER FOR VOCATIONAL EDUCATION
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OBJECTIVES

. The student will recognize and use the metric

" forys, units, and symbols used in this occupa-

- tion,

o  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 (yules,
 tapes, scales, thermometers, etc.) and
objects related to this occupation.
9. Discuss with students how to read the

tools.

"3 Present and have students discuss
[nformation Sheet 2 and Table 2

4 Have students learn occupationally-
related metric measurements by complet-
i Bxetcises 6 and 7

5. Test petformance by using Section A of

“Testing Metric Abilities.”

METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. " ayge corporations are already using
metric measurement to compete in the world market. Hive metric system has been used in
various parts.of industrial and scientific commenitie: {iie sears, Lepsbiiion, passed i
1975, authotizes an ordetly transition to use of *"he tetriC aystem, s<tusinesses and
industries make this metric changeover, employ:ceswilf preecto use metric measuremment

in job-related tasks.

Table 2 lsts those metric terms which ate most - i, - nly used in'this occupation.
These terms are replacing the measurement, units used: . tly. What kinds of job-
related tasks use measurement? Think of the many cHerar, ¢ kinds of measurements you
now make and use Table 2 to discuss the metric terms h- 1 replace them. See if you
can add to the list of uses beside each metric term.

D e
s

s

T - THE CENTER FOR VOCATIONAL EDUCATION:




Metric {nitsfor Air Conditioning&Refrigeration Heating,

Ventilating

Ryanls Unit Symbol | TUge
wm millimetre . mm geill bt sizes, Jength and didmeter of fasteners,
#ape, tube; duct sizes
centimetre m R
pipe, tube, duct length, stack height
metre m
Aren square centimetre an” floor spncé, wamdow and door openings, coil
2 ' surfaces; roofand ceiling area, grille sizes.
square mefre m
B . 3 combntion aiz; storage capacity of cylinders and
Volumi( ) cm cubic centimetre cm ‘ tmkg,ﬁindn o
cubic metre m3 volumerdf air in & space to be cooled, heated,
ar-extwamted; capacity of cylindets sud tanks .
milltre l volmmerof iquids, gases and chemieals,
equipeent cnpscitiea
litre 1 volumerof fluids, gases, ot chewmicals,
equipment or system capacities
M gram g amountzof charge in a receiver
kilogram kg
metric ton t * shipping “weight”
Pressure kilopascais kPa tire prewsute, pressure in a gystem . - - . St
Temperaitee degree Celsiug °C air, wnter:%(retrigerant
Density ruilligrams per cubic metze mglm3 indastrial hygiene standards for fumes, migts, ~ « -
and dusts .
Quantity:ofthee}: - kilojoule ki ability of equipment to produce warmair
_ Vdoity | metzes per 89069_{1 omg N,._JR&@ of air or liquid through a system .
Plow cubic metres per second bk mesgures of ai exchange in a reglon, exhaust '

Further Metric Units ref, ASHRAE Fundamental Handbook, 1972,

and air exchange system xatings




£
TRYING OUT METRIC TNTTS

To give you practice :t metrk wmits..first estimate the measure- Btimate | Al
ments:of the items below. rite domm your best guess next to the jtem. | = =
Thensactually measure the -tem and write down your answers using.toe - 16. Measuring cop (metric) _
cortect metric symbols. iz more you practice, the easier it willhr | ~—— ‘ ~

: : 17. Milk contairer
Estimate Aol o
18, Reftigerator-

I-"Wgt‘h ‘ - ;
1. Palm width ‘ - 19, Acoumulagar
2. Hand span 20. Tron-pipe -

3. Your height 21. Tool'box:
4. Celling height | 2. Pntem 5
5. Width of paper clip S
‘ Mass
6. Diameter of round-duct 23, Texthook
7. Width of this room . 24, Alitre of refrigerant 12
8. Diameter of small tubing 25 Yourself

9. Tength of a full joint of pipe | 26. Paper-clip
Area: 21. Spool of solder

10. Desk fop 2. 1P s container

11, Classroom floor |

12, Opening of a ditct  Temperature

29. Room
13, Evaporator
14, Windows of classroom
31. Cold tap water
__ Volume/Capacity [ -
" 15, Fire extimguisher | | = Hottap water |

/ ‘
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. COOEING WITH METRICS
It is important to know what'mettic measurement to use. Show

- what measurement to use in the foliawing situations, 14. Temperature of the inlet and outlet
water of a condensor

g

15. Caleulate and estimate the air con-
ditjoning requirements of a small
house,

1. Capacity.of nitrogen cylinder

2. Volume of small expansion tank |

3. Center-to-center distance of
assembled pipe

4, End-to-center distance &
4ssembled pipe

5. -Back-to-back distance of
assembled duct

6.. Amount.of water in a cooling
fower

1. Amount of compressor cil in
apartly filled container

8, Measure:the length of several
cut rolls-of soft coppertube

9. Volume of the classtoom or
work area

10, Calculate the Gsplacement of
- GamIpressor

e,

| 11, Settingthe temperaterit 0
food Treezer

| 19. Sustion and discharge Presssare
of mrefrigeratior. system.

ot b e o

13, Tempersmeaff drat 2
 comitenserdpad ontiet

‘Exercise 7 (Air Conditioning and Refrigeration)

3
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.
- BEATING WITH METRICS

~ Its important to know what metric measurement to use. Show

* what measurement to use in the following situations. 13, yeatsuring the pressure in 2
 due

1. Capacity of fuel oil tank

14. Measuring size of boiler
2. Area for setting small furnace ' '

15. Figuring insulation requitements

3. Rough-in height for fumace flue

16, Calculate and estimate heating

4. Center$o-center distance of , : requirements of a small house
assembled duct :

B Back-to-back distance of
assembled duct

6. Airflow rate of assembled duct

7. Proper transition between
different duct size

8. Airvelocity of small blower

9. Layout of a heating system:

a.  Forced air | S T-

b, Hot water or steam

¢.  Electric baseboard

0. Determine heat loss in duct R T"" .
' due to friction
~ T Detennine piping sizes of: | :" ] l ‘

8. Hotwater -

-y

.f..‘...a-.....-mb:.-._-.,Steam‘_.,-..__..,_._._........n._‘.‘.u.. vt o | coastpes e e e b s sy g sty S . —

12. Calculate relative humidity

THE CENTER FOR VOCATIONAL EDUCATION ' 'Exercise‘7j(He>ating)): :




'VENTING WITH METRICS
It is important to know what metric measurement to use. Show
- what measurement to use in the following situations,

13, Amount of air in a duct

1. Volume of round duct 14, CaJcplate and estimate ventilating
requirements of a classroom

2. Rough opening for roof-top
 ventilator '

3. Genter-to-center length of
assembled duct

4. Back-to-back length of
assembled duct

8. Air flow of assorted grilles

6. Surface of assorted grilles

TN
)

7. Capacity of classroom or
work region

8, Velocity in a duct

9. Loss in duct due to friction

- 10. Layout of a ductwork system:

a. Lengths

b.  Diameters

¢. Grille sizes

d.  Diffusers

e.  Supports, brackets
and hangers-

11 Determiing flow . .

12, Hygiene standards for dust

 THE CENTER FOR VOCATIONAL EDUCATION | - Exercise 7‘(Venti]ating). o




OBJECTIVE -

. The student will recognize and use met.

- ticequivalents.

9 . Given a metric unit, state an equivalent
in a larger or smaller metric unit.

- SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets -

- (3-8) and the associated Exercises
(8- 14), one at a time,

As s00n as you have presented the
Information, have the students complete
each Exercise, :

~ Centimetyes and Millimetres

 Look at the picture of the nail next to the ruler. The nail i 57 mm long, This 1s5cm+7mfnl

“Ymm=Jemtdmm

METRIC-METRIC EQUIVALENTS

= —

12345 6 123456

I+

There are 10 mm in each em, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
Trm=0.7cm,5057mm = §5em+7mm

=Hem+0.7em |

= 5i7.em. Therefore 57 mm s the same as 5.7 cm.

Now measure the paper clip. It is 34 mm, This is the same s 3em '
millimetre s 0.1 cm (one-tenth of a centlmetre), 4 mm =

. Since each
) So the paper clxp s -

= 3em+0dem
= 3.4 em, This means that 34 mm is the same as 3.4 om. . .

Information Sheet3

Check their answers on the page titled Now you try some,
ANSWERS TO EXERCISES AND ,
TEST., 2) 26mm= em e) 132mm = om
) 583-mm-= om f-—802mm—= o

Test performance by using Section B of i | _
“Testing Metric Abilities.” ¢) Hmm om ) 140mm = om

d) 680 mm = em h) 2307Tmm = cm

! Exercise 8
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etres, Centimetres, and Millimetres
here are 100 centimetres n one metre. Thus,
om0 We,

dm= 3x100em= 300cm,

§m= 8x10em= 800em
36 m=36x100cm = 3600 cm.

There are 1 000 millimetres in one metre, so

Im= 2x1000mm= 2000 mm
dm= 3x1000mm= 3000 mm,
bm= 6x1000mm= 6000 mm,
24m=24x1000mm =24 000 mm.

From your work with decimals you should know that

one-half of a metre can be written 0.5 m (five-tenths 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 three-fourths of a metre to
‘millimetres, you would multiply by 1 000. So

0.75m= 0.75x 1000 mm

Tg—g-xIOOOmm

Lot
5x {00 ™M

75%10 mm

11

| There are 1 000 milliltres n one litre. This means that

| Change 57 millltres to lltres

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

Fill i the following chart,

Information Sheet 4

Milllitres to Litres

2000 milliires is the same as 2 litres,
3 000 ml is the same s 3 litees,
4 000 m! 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 1 000. For example,

1000
1000m = mﬁ lte = 1 litre.
r

0
2 000 ml = % ggo === litres = 2 litres,

And, 252 fmal example,

) 28000
28 000 ml 00 litres = 28 htres

Whatiif something holds 500 m1? How many litres is this? Thls is
worked the same way. '

500 ml --lg—g-g litre = 0.5 litre (five-tenths of a litre ). So 500 ml
is the same s one-half (0 5) ofa htre

e

5T ml ='1"0'g% libre = 0057 litve (ifty-seven thousandths of a
litre),

\—

Information Shest 5
Now you try some, Complete the ! following chart

melre centimetre | millimetre milllites lires
: moofm m (m) (y
| 100 1000 3000 3
2 200 6000 ‘
3 1 8
9 14000
5000 ‘ 23
i J00 0.4
08 80 700 ‘
0.6 , 600 ' 0.9
25 ) B0 -
11§ ‘ 047
639 a0

| Exercise 9
(&) THE NTER FOR VOCATIONAL EDUCATION
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 What do you doif you need to change litres to millilitres? Remember,
thete are 1 000 milli'itres in one litre, or 1 litre = 1 000 ml,

So,

2.

-l

x1000m = 2000 ml,
T litres=7 x1000ml= 17000 ml,
13 litres=15 %1000 ml =13 000 m,
. 0.65 litre = 0.65x1000ml= 650 ml

litres = 2

y,
Information Sheet 5

Now you try some. Complete the following chart.

There are 1 000 grams in one kilogram, This means that

2000 grams is the same as 2 kilograms,
5000 g is the same as 5 kg,
700 g is the same as 0.7 kg, and so on.

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

litres millilitres
] ml
8 8000
5
18

3,000
0.4
0.53

480 Exercise 1
Grams to Kilograms

Kllograms to Grams'ﬁ'

{ kg=4 x1000g= 4000‘g,
23 kg=23 x1000g=23000¢,
075kg= 075x1000g= 750¢.

’

\.

To change knlograms to grams, you mu"lply by 1 000 1

Complete the foilowing chart.

kilograms grams
kg -8

11 ‘

125000

—
(.63 -
175
| Changmg Units at Work

Information Sheet 8 .

* Exercise 13

Some of the things you use in this’ occupatlon may be measured

different metric units. Practice changing edch of the following t
metric equivalents by completing these statements.

a) 500crm.of wite is
b) 250 ml of solution i
¢ ) cm diameter pipe is
d) 2500 of msulatmg wool is
e} 120mm ductis _
£} 0.25 ltre of compressor il s
8) 2000 kg of sand is
h) 0.5 litre of concentrate is
i) 2m board s

changing from millilitres to litres,

y

e

Information Sheet 7

Try the following ones.
gams | kilograms
g kg
4 000 4
9000

275

Exercise 12

- TME CENTER FOR VOCATIONAL EDUCATION

L j-)-500gofsolderis

k) 500ml flux is
1') 05 of cement is
m) 10 m of wire is
n) 25 cm diameter pipe is
0) 2400 mm wall panel length is _
P) 8 mmscrew is
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SELECTING AND USI.NG
METRIC INSTRUMENTS TOOLS AND DEVICES

OBIECTIVE

The student will recognize and use Selecting an improper tool or mnsreadmg ased can et inan imprope sales form,

instruments, to@ls, 3}“3 dCViCES' for mea- damaged materials, or injury to self or fellow workers, For example, putting 207 pounds
surement tasks in this occupation. * per square inch of pressure (ps) in a truck tre designed for 207 kilopasels (about 30 psi)
" o Given mettic and Customary tools, could cause a fatal accident. Here are some suggestlons
instruments, or devices, differentiate L, Find out in advance whether Customary or mettic units, tools, mstruments, of pto-

between metric and Custorary. ducts are needed for a given task.

¢ Given a measurement task, select , ' T o
and use an appropriate tool, in- 2. Examine the tool ot Instrument before using it

strument or device.

o Given a metric measurement task,‘
judge the metric quantity within 20%

and measute within 2% accuracy. 4, Look for mettic symbols on the tools ot gages such as:m, mm, kg, g, kPa, etc,

3. The metric system is a decimal system. Look for units markedof inwhole numbers,
tens ot ¢ enths hundreds or hundredths

SUGGESTED TEACHING SEQUENCE 5, Look for decimal fractions (0.25) or decimal mixed fractions (2.50): rathernhamcom
S ' mozrfractnons(3 8kon drill bits, feeler gages, ete.

L Assemble metricand: Customary measur.

*ing tools and desice (rules,‘sCales,”oC” 6. Some prqducts mavhaveaspemal metric symbolsuch asablockMtashowmhmm
thermometer, dedlibits, wrenches, mi melric

crometer, vermemahpers feelergages) \ . -

and display inSegazate groups 2t learing 7. Don't force bolts, wrenches, or othe;devnces‘whlch are not fitting properly.
stations.

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

2. Have students examine metric tools and o L \
instruments for distinguishing character.

 istics and comparethem with Customary -
tools and instruments,

3. Have students verbally describe charac-
teristics

4, Present or make available Information
Sheet 9.

5. Mix metric and Customary tools or
equipment af leaming station. Give
- students appropriate Exercises 15
and 16,

* 6, Test performance by using Section C
- -of “Testing Metric Abilities.” K

THE CENTER FORVOCATIONAL EDUCATION
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§HICH TOOLS FOR THE JOB?

AR -ff=®NDITII§IH\IG/REFRIGERATION,

Practice and prepate to demonstrate your ability to identify,

: select and use metric-scaled tools and:instruments for the tasks given
-~ below. Yousshould be ableto use the'measurement tools to the appro-
- priate precision.of the tool, instrument, or task,

~ Select and demofstrate or describe use of tools, instruments, ot
 devices to: |

1. Order pre-mixed concrete for a compressor slab 1 metre
square and 10 ¢m thick.

2 Measure the w.b. temperature of your classroom.

3. Measure the.cb. temperature of your classroom.
4, Measure the-water temperatute of your building,

5, Describe thedifference between a customary and a metric
tube cutter.

6 Conckasucton g,

7, Determine theselative humidity of your classroom,

8. Determine area of classtoom ceiling (roof),

9, Measure area of a window in your classroom,

10, Measure area of a doot in your classroom.

11, Measure supply and returm openings.

- b Const‘ruct‘two paréllel lines of

6. Amount of squareyduct necessary |

“For the tasks below, estinate the mettic measurement to
within 20% of actual measurement, and verify the estimation
by measuring to within 2% of-actual measurement.

Betimate | Verily

1. Work space or hench large enough
for pipe or duct assembly

2. Volume of a tool box

3, Capacity of a‘refn'gerant cylinder

4, Findthe largest available entry
into:the classtoom

rigid:copper tubing and connect
 together with 45° offset

" {0 extend the width of the class
room

1 Determine the ambient temper-
ature of the classroom

8; ‘Size of érilles:

a L(mgth
b, Width

12, Measure the velocity in  duct system.

e | e T

9. Measure the air velocity at-a:grille

10 Find‘thé air exchange tate for a
100m oy

)/~ Exercise 15 (Air Conditioning and Refngeratlon)
I< THE CENTER FOR VOCATIONAL EDUCATION
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HICH TOOLS FOR THE JOB!

 MEASURING UP IN HEATING

.;actlce and prepare ‘to demonstrate your ability to zdennfy,
select, and use metric-scaled tools and instruments for the tasks given
below. You should be able to use the measurement tools to the appro-
prlate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instruments, or
. Desctibe the difference between o Customaty and a metric
hack saw. .

Demonstrate notching, marking, and installing top collars.

. Demonstrate how to measure, cut, and assemble 142 ¢cm
of 150 mm round.

4. Measure and cut insulation for 142 em of 150 mm round.

- 5 I‘Jietthe dimensional information in metric necessary to
caleulate heat loss for your classroom.
ature and describe the difference,
7. Measure the air flow from a duct in your classroom.

8. Ordering diffusers, registers and other supplies.

9. Figuring dampet sizes

10, Adjusting a thermostat.

: g Measure the outside air temperatuye and inside air temper-

~ For thetasks below, estimate the metric measurement to
within 20% of actual measurement, and verify the estimation

by measuring to within 2% of actual measurement,

Estimate Verify -

—

Work space or bench large
enough for duct assembly

Volume of a tool box

Volume of adistribution

Amount of duct necessary to ex-
tend wall to wall of classroom

Find the largest available entry
into classroom

Construct two different sized
runs and connect together with
proper transition

Heat loss for classroom or work

SR

8.

Capaclty of fuel tank

9.

Sizes of different grills
3 Length

b, Width

10.

Sizes of diffusers

a2 Length

ff‘”‘"l‘l':‘*Measuring'hot'_water'pressurrpressure.

¢, Diameter

Exercise 15 (Heating]
€ CENTER FOR VOCATIONAL EDUCATION
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WHICH TOOLS FOR THE JOBY

MEASURING UP IN VENTILATING

+ Practice and prepare to demonstrate your ability to identify,

- select, and use metric-scaled tools and instruments 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.

L Draw, layout, and fabricate the following:

, ‘Straight rectangular duct. |
Straight round duct.

Simple‘ square ell,

Simple round heel ell.

ﬁeducing ell.

EI's other than 90°.

. Demonstrate cutting, seaming, joining sqhare Iduct. |
. Mesute and cut insilation forsquate duct,

. Ordering ditfusers, registers and other supplies.
3 Figuring damper sizes. |

. Measunng sﬁpply and rethm openings.

. Measuring the velocity in ducts.

5. Volume of a tool box

6. Find the largest available

7. Constrict two duct ming of

" Porthe tasks below, estimate the mefric measurementto
within 20% of actual measurement, and verify the estimation

by measuring to within 2% of actual measurement.

Estimate - | Verify

1. Workspace or bench large
enough for duct assembly

9. Area of roof over classroom

3 Area of windows of claséroom

4 Volmeofclasroom

entry into classroom

~ifferent sizes and comnectto- -
~ gother with proper transition )

8 Sizeof grilles:
a. Length
b.~ Width

9, Size of filters:
a._ Length

b. Width
¢.  Thickness

«&- THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

OBJECTIVE

The student will recognize and use metric

and Customary units interchangeably in ordet-
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

Assemble packages and containers of
materials,

Present or make available Information
Sheet 10 and Table 3,

Have students find approximate metric-
Customary equivalents by using

Exercise 17,

Test performance by using Section D of
“Testing Metric Abilities."”

"8 THE CENTER FOR VOCATIONAL EDUCATION

P e

METRIC-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 ¢onversion 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 metric-Customary 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-Customay equivalents which tells you what the metric replace-
ments for Customary units are.* This table can be used with EXEI‘ClSE 17, Part 1 and Part 3. The
symbol = means “nearly equal to.”

lem>03%inch  linch~2.54 cm 1ml~0.2tsp ltsp=3ml
1m =~ 3.28 feet 1 foot % 0,305 m 1ml~007thsp 1tbsp=1iml
Im~109yards 1yard~091lm 11~338floz 1floz =296 ml
lkm~062mile  1mile=161kn 1~42cups  Lleups23Tml
lem* 016sqin  1sqin %65 em’ 11% 2.1 pts 1pt= 0471
Im* ~108sqft  1sqft=0.09 m’ 113106 qt 1gt=0951
Im~12sqyd  lsqyd~08mf C11%026p  lgl=379]
1 hectare = 2.5 acres lacre (.4 hectare 1 gram % 0,035 oz lozx23g
lem =006cuin  leuin®164cm’ 1kg~221b 1lb=045kg
Im'=353cuft  louft>003m’ Imefric ton®22050b  1ton=9072kg
Im'x13cuyd  leuyd*08m’ 1KPa~0.045psi  1psi 6895 kPa

T B T AL S D T R S S e

*Adapted from Let’s Measure Melric. A Teacher’s Inlroduction to Metric Measuremen!, Division of Edueational | =
Redesign and Renewal, Ohio Department of Education, 63 S. Front Street, Columbus, OH 43213, 1975, j -

Information Sheet 10

55




CONVERSION TABLES

SQUARE FEET TO SQUARE METRES
fi m’ ft? m! o . m ft? m’
1000 92.90 100 929 | 10 0,93 1 0.09
2000 185.81 200 18,58 20 L8 2 0.19
000 21887 300 2181 30 219 3 028
1000 371,61 400 3116 40 372 4 0.37
5000 164,52 500 16.45 50 465 5 046
6000 557.4 600 55.74 60 5.57 6 0,56
7000 650.32 700 65.03 10 6,50 7 0,65
8000 143,22 800 14,32 80 143 8 0.74
9000 83613 - | 900 83.61 20 8,36 9 0,84

SQUARE METRES TO SQUARE FEET

m’ f! m’ fy? m’ ft? m ft*
100 1076.39 10 107,64 1 1076 01 1,08
200 2152.78 20 252 2 21.53 0.2 2.15
300 3089.17 30 39 3 3229 0.3 3.2
400 4305.56 40 430,56 4 43,06 04 431
500 5381.96 50 538.20 5 53,82 0.5 5.38
600 645835 | 60 645.83 6 6458 06 646
| 700 53474 |0 163,47 T 75.35 07 1.53
800 8611.13 80 86111 8 8611 0.8 8,61

. © THE CENTER FOR VOCATIONAL EDUCATION . Table 3




ANY WAY YOU WANT IT

1. You are working in a shop or on a job site. 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 equivalents in ordet to communi-
cate with customers and suppliers who use Customary units.
To develop your skill use the Table on Information Sheet 10
and give the approximate metric quantity (both number and
unit) for each of the following Customary quantities.

Customary Quantity Metric Quantity

9 Ibs. of insulating wool

¢) 3/4in, pipe

a)

b) 4 qts. of compressor oil
)
)

d) 10sq. ft. of floor area

e ) 100 lhs, of asbestos cement
f) 18 in. round duct

g) two-gallon can

h) 4. section of duct

i) 50, of tape

j ) 10 0. of screws

k) 211, oz of spray
| ) 1pt. contact cleaner

m) 2 miles
n) 1/4 in. dll bit

0) 4in. wide grille

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

a)90ftl= md | f) 800mi= g2
BRI FIRE m? | g) 169mi= .2
O oymads md Lh) 98wl g2
d)wsets  md i) omPs gl
Coe)etd= md | ) MmPe  B?

3,

Complete the Requisition Form using the items listed, Convert
the Customary quantities to metic before filling out the form.
Complete all the information (Date, For, dob No., etc.),

Requisition one of each of the following:

a) 1qt motoroil
b) 21/2in. x 14 1/4 in, vent cover
¢) 61l oz can of silicone spray

- d) 1bs. of insulating wool

e) 501t roll of 1/2 in, refrigeration copper tubing
£) rtollof 2 in. duct tape
g) 101b, drum of R-22

REQUISITION
Date
For
Job No, Date Wanted
Deliver to
Ay | uNT ITEM )

Requestedby

o shay

Approved by

- Exercise 7




P A o\ o A e g

SECTION A

1, Cne kilogram is about the muss
of a:

(A] nickel

[B] appleseed

(C] basketball

{D] Volkswagen “Beetle”
2. A square metre is about the
area of:

(A] this sheet of paper

(B] acard table top
(6] a bedspread

(D] -apostage stamp

3. Ratings for exhaust fans are
normally given in:

[A] millfitres per cubic metre

[B] cubic metres per second

[C] litres per square metre

[D] kilograms per square centimetre
4, The surface opening of ceiling

grifles is normally measured in:

[A] Klogams

[B] square centimetres

[C] millimetres

[D] cubic metres

5, The length of bolts is measured in:
[A] litres
(B] millimetres

w_[C] centimetres

o

AT A 1 Pt e - o i,

6, The amount of charge in a recelves
is measuted in:

[A]  grams
[B] millimetres
[C] mettes per second
(D] kilopaseals
7. The "sizes"‘(heating capability) of
furnaces are nommally stated in:
[A] Kilojoules ..
[B] milimetres
[C] kilopascals”
(D] éentimetres
8, The cqrrect way to write tWeniy
grams is:
[A] 20 gms
[B] 20 Gm.
[C) 23
(D] 20¢

9, The comect way o wiite bwelve

thousand millimetres is:
[A] 12,000 mm,

(B) 12.000 mm

(C) 12000mm

(D] 12000 mm

SECTION B

10, A 500 thillilitre container of
flux is the same as:

[A] 05 litre
[B] 80 Iitees
[C] 5 litres
(D] 0,06 litee
11, 4 grille 20 centimelees wide
also has a width of:
(Al 0.2 millimetre
8] 2000 millmetre
[C] 2 oilimeres
(D] 200 millimetres
12. A saction of duct 2.4 metres in
- length also has a length of:
TA] 024 cotimete
[B] 240 centimetres
[C] 24 centimetres
(D] 2.4 centimetres

v
/

et B v -

TRSTING METRIC ABILITIES
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SRCTION SECTIOND
17, The metric unit fot liquid measure

13, For measuring millimetres you which replaces the fluid ounce is:

would use a: '[A] cuble metre
[A] ruler [B] millitre
(B) scle (] gam

[C] container (D] litre

(D] pressure gage .
18, The metric unit for liquid measure

14‘ For meﬂuﬂng kﬂopascals you Which Iephcﬂ the ﬂﬂllon is:

would usea: - (A] ltrs
[A] ruler [B] kilogram
[B] scale [C] milllitre

[C] container D] cubic metre

(D] pressure goge , ‘
13, The tetric unit for heat which

15, Estimate the length of the line replaees the BT is:
cmerbio: el
— — Al
[B] joule
[A] 23 prams i
¢
.. (B} 6 centimettes (C] hec
D) lhe

(C] 40 millimetres

(D) 14 paseals 20, The Metric unit for flow which replaces

cubie feet per minute is:
[A] Xilograms per square centimetre

16, Estimate the length of the line [B] willlitres per cubic centimetre

| mt belo.w:‘ (€] willimetres per minute
Al 1 il o (D) it prweond

(B] 4 centimetres

(C} 4 pascals

(D] 23 milligtams

it P 1 gt S50 g I 4 AT P G P O g g 7 g S O A

Use this conversion table to

answer questions 21 and 22,

m? ft,2 ] m’?
1 10.76 1 0,09
2 21.63 2 0.18
3 32.29 3 0.28
4 48.08 4 0.37

b 53.81 5 046
8 64.68 6 0.56 -
1 75,35 1 0.65
8 86.11 8 0141
9 96.87 9 0.84
10 107,64 10 0.93

A b St - g T gt e e

21, The equivalent of 14 .2 i:
A] 093m’
[B] 26m'
(€] 13n®
(D] 31.16m’

22, The equivalent of 16 m? is:
(A] 1614587
(B] 8731t

(0] omaoek?
(D] 97334t

TESTING METRIC ABILITIES




EXERCISES 1 THRU 6

- ANSWERS TO EXERCISES AND TEST

Rxercise 10 ,
The answers depend on the items
usec! for the activities, milllitres 1 Litres
EXERCIE T =
Currently accepted metric units of 3000 | 3
measurement {or each question are 6000 (6)
shown in Table 2. Standards in each (8000) | 8
oceupation are being established 14000) |19
10w, 50 aNSWerS may vary. t RUREE
--EXERCISE 8 300 0.3
g 2m o 132em 10| 0]
by 83em ) 802cm (900) | 0.9
¢ 94em ¢} 1400 em 950 [ (0.2%)
d) 68.0cm bl 230.7em (470) 047 |
EXERCISES 9 THRU 13 a | 020)
Tables are reproduced in total, An- Exercise 11
swets are in parentheses, m——
A litres | millilitres
Exercise 9 ] ml
metre | centimetre | millimetre 8 8000
m cm mm 5 (5000)
1 100 1000 46 (46 000)
7 ) R e A
3 300 | 13.000] 04 (4g0)
g 900 | (9.000 ‘833 ‘i 83)
5|00 | 5000 22
4 (T400). | (140001 pyercise1? |
0.8 80 800y, — ‘
0.6 (60) 600 grams | kilograms
0.0%)] 0 25 2% g kg
(0.148) (14.8) 148 ‘
N =
OO - T
(8000)| 8 -
300 | (0.3)
15 | (0.273)

Exercise 13
kilograms grams
kg :
7 7000
11 (11 000)
(25) 25 000
04 (400)
0.6 (630
(0.175) 175 |
Exercise 14
a) dnm i) 2000mm
b) 025lite j) 05kg
¢) S0mm k) 0.5litre
d) 25k 1) 500kg
e) 12em  m) 1000cm
f) 250m  n) 26mm
- g) 2t 0) 240cm
h) 500ml  p) 08em
EXERCISES 15 AND 16
- The answers depend on the

items used for the activities.

EXERCISE 17

Part 1,

a) 090kg
b) 3.8 litres
¢) 1905 cm
d) 09m?
e) 4bkg
f) 4572em

g 58 litees o) 1016 e
h) 122m

15.26m
283 ¢
59.2 ml

3.22 km
0.635 cm

Part2,

a) 836m’
b) 279 m?

¢) 232.26 m?

d) 975 m?
e) 585m?

f) 861113152
g) 17437 &7
h) 5,360.42 2 *

i) 4520917
i) 80569582

Part 3,
a) 0.95 litre

b) 6.35cmx 36195 cm

Qo s> w

¢) 1776ml

d) 2.25kg

e) 15625mx 127 cm

f) 5.08cm

g) 45k

TESTING METRIC ABILITIES
. ¢ 9 D 1..B
2. B 10. A 18
3 B 1. D 19
4 B 120 B 2
5. B 18 A 2,
6. A 14 D 2
7. A 15 B

8. D 16 A

)
)
)
) 0.47 litre
)
)
)

. U5, COVERAWENT PRITING OFFI: 1906 75706906203 .,




SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Sticks Bathroom Scale
Rules, 30 em *Knlogram Scale
Measunng Tapes, 150 cm *Platfom Spring Scale
*Height Measure % kg Capacity
*Metre Tape, 10 m - W0kg Capacity
*Trundle Wheel Balance Scale with 8-piece
mass set

* Area Measuring Grid "
VOLUME/CAPACITY

*Nesting Measures, set of 5,
50 ml- 1000 ml
Economy Beaker, set of 6,
- 50ml-1000 ml
Metric Spoon, set of 5,
Iml-25ml
Dry Measure, set of 3,
50, 125, 250 ml
Plastic Litre Box
Centimetre Cubes

*Spring Scale, 6 kg Capacity
TEMPERATURE

Celsius Thermometer

g heQn nSlql! e ve\ly

1960 Kenny Road * Columbus Ohy 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 Hardware—Hex nuts, washers, screws,
cotter pins, etc.
B.  Drill Bits~Individual bits or sets, 1 mm to 13 mm range
(. Vemnier Caliper—Pocket slide type, 120 mm range
D.  Micrometer—Outside micrometer caliper, 0 mm to 25 mm
range
E. TFeeler Gage~13 blades, 0,05 mm to 1 mm range
F. Metre Tape~50 or 100 m tape
* G, Thermometers—Special purpose types such as a clinical
thermometer
*  H. "Temperature Devices~Indicators used for ovens, freezing/
cooling systems, etc.
I, Tools~Metric open end ox box wrench sets, socket sets,
hex key sets
* J. Weather Devices—Rain gage, barometer, humidity, wind
velocity indicators
* K 'P:essure Gages~Tire pressure, ait, oxygen, hydraulic, fuel,
efc
% L. 'Velocity~Direct reading or vane type meter
M. Road Map~State and city road maps
L Containets—Buckets, plastic containers, etc., for mixing
and storing Liquids
0. Containers—Boxes, buckets, cans, etc., for mixing and
storing dry mgredlents

Most of the above items may be. obtamed from local mdustnal
hardware, and school suppliers. Also, check with your school district's
math and science departments and/or local industries for loan of their
mettic measurement devices,

J ‘

e e i o

lMeasurmg devices currently are not available. Substitute devices (i.e., thermometer)
may be used to complete the measurement task.

Tools ‘a'nd Devices List




hiae ‘Handbook of Fundamentau ‘Amerioan Society of Heating, Re.rlgmtlon, .
' and Alr Condltloninc Englneen, 345E 47th Streot, New York NY 10017

Hmdbookotetandudufortheindustry | - “-‘ f*andcham

E Colculahons in SI Umto_. ,Metncatxon in the Coustructwn Induatry No 2 o

SRR Mlniotry otPubh BuﬂdlngandWoth. London (England), 1979, 148 poseo,
4500 plua poetase, paper. (Order from: Pendragon Houoe, 220 University
g ,wAvonue, Palo Alto CA 94801 )

S iBnheh bulletm illustratmg typicel culculotiono id applioatlonn of metnc | ‘
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and partlcle ureet, relhtanee of elbown wd ‘branches, and Tequ

Metnc Educanon, An Annotated Bxbl:ography for Vooatzonal | TechmoJ and mente forc common typoe of motol wnd woodworldng equlpmeot

Adult Eduootlon. Product Utilization, The Center for Vocntional Bdu-

" eation, The Ohlo State Unlvemty, Columb s, OH 43210 1974 149 -
 puges; $l0 00 1 3 ’ o :'INFORMATION SOURCE

Comprehenowe blblwgraphy of mtmctlonal 'motenalo, referenoe mate ‘

" tialw'and resource list for secondary, post secondary. teacher eduoahon, ‘ .

and adult basic eduontion. Instructlonal materials lndexedh 15 ocewr i

pationdelnoten*typee of*materlulrund educational level a — "haxte, poetou,,reports nndpomphleB,MetrzoRenorton.newole@te:.,Nntlo
5 : : A ~‘metrle ooordinating council repreoenting industry. govetnment" educatlo: )

Mcmc Educotzon. A Poamon Paper for Vocational, Techmcal and Adull Edu o profeedonal and-trade organizations, "
" cation. Product Utllization; The Center for Vocationsl Eduoution, The |
k ‘] Ohlo Stote Univoraity, Columbue‘ OH '43210,1975, 4 pegee $3. 00

"‘i-“l’aper !or teachen, curriculum developen and admmistraton in voca N '

* tionsl,technleal and adult éducation,  Covers [sues In metric educatlon. SO Profeodonal soclety developingprodnct,etendudo the use of measure:
. the metric system, the impact of metication on vocotional and techmcal ment nmts, metric ptacticee, and, cmﬂwﬁl métrie changeovet in the
l“;'educatlon, imphcatlone of metrié imtnuction for adu R

g instructional stra gieo’
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