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ABSTRACT
Designed to meet the job-related -metric me.isurement

needs of students' in automotive merchandising and petroleul marketing
classes, thi,instructional package is one of five for the marketing
an,d distribution cluster, part of a set of 55 mackages.for metric
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instruction'in different occupations. The package'is intended.for
students whc already know the occupational tertinology, measurement
terms, And tocls currently in us4r. Each of the tiVe uil4ts in th4s,
instrucitonel package contains performance objectives, learning'
activities, and supporting information in the fOrm of text,
exefCises, and tables. In addiy.on, suggested teaching techniques'are
included. At the back of the package arecbjective4ased evaluation
items, aVage cf'answers tp the exercises-and tdsts,:a list of metric
materials needed for' the activities,references,,and a list of ,

suppliers. The'material is designed to accommodate'a variety of
indivri.dual teaching an& learning styles, e.g.,- independent study,
small group, cr whole-class activity. Exercises aretointended-to
facilitate experienips with.measurpment instruffents, tools,.an0
devices wed in thilrocCupation and job-related tasks of estimating
and measuring. Unit I, a general introduction to the metric system of
measurement, provides informal, hands-on experienceS for the
students. This unit enablit stUdents to become familiar with the
basic metric units, their symbois,411.0 measurement instruments; and
to develop a set of mental refe'rences*.for metricivalyes. The metric
System of notation' also iS explained. Unit 2 provides the metric
terms which are use& in this docupatiion and, gives experience with
oconpational measurement tasks. Unir3 focUses on job-related qtric
equivalents and their relationShipsUnit 4 provides experience with
recognizing. 'and Using metric instruments and tools in occUpational

asuretent ta.sks, It algb provides_experience ,in-comparing metric
cdstolikary meAturement instruments: Unit 5 is desii.gned to give

udents practice in converting customary and metric measurements, a.
skill considered Useful during the transition -ko metric in each
occupa.4on. (n)
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TEACHIN6 AND LEARNING ,

THE METR1C8YSTEM

,4this metric instructional package was designed to meet,job.telated
metnc measurement needs :of students. To use this package students
;hould\elready kriow. the oCcUpational terminology, measurement
tern,. and tools currently in use. These materials were prepared with

.0, the help of experiencedvocational teachers, reviewed by experts,lested
in classrpms in different'parts of the United States, and revised before
distribution.

Each of the five stilts 'of instriiction contains performance objec-
tives, learning activaies, and supporting 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
itenis, a page of. answers to the exercises and tests, .a Usti of metric
materials needed, for the' activities, references, and a list of suppliers,

, Classroom. experiences with this instructional package suggest the
following teacg-learning strategies:

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

system fun,

'
Students learn better wh mmetric 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 measOre in metric units
by "doing."

Students should have experience with measuring activities before
getting too much information.

Nlove through the units in, an order whiCh einphasizesqhe sim-'
plicity of the metric system (e.g.,. length to area to volume):

3. Teach' one concept at a bine to avoid OverAelming students with
tOO much material, 1

Unit I is a genyal introducti4
to the metric system of Measure---

ment which provides informal,
hands-on experiences for the stUdents.

This unit enables students to becbme !familiar with the basic metric
units, their symbols, and

measurement instruments; and to develop a
,set of mental references tot metric vathes. The metr'ic system of n';ota-
tion also is explained.

I

Unit 2 proviCies the metric terms which are used in this occupation
and givesexpernce with occupationalmeasureMent 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 compa)ng metric and'customary 'measurement in-
struments,

Unit 5 is designed to give students practice in converting custo,m-

ary and metric measurements. Students sliould learn to "think metric"
and avoid chwaring customary and metric units. However, skill with
conversion tables will be Useful during the friOsition to metric in ealh
occupation.

Using These Instructional Materials

This rckage was designed to help Sttkdents learn a core of knowl-
edge about the metric, system which they will use on the job. The
exercises facirttat:e experiences with measurement Mistruments, tools,i
and devices used this occupation' and job-related fasks of egpating
and measuring. . )-

ZN_

This instil pnal package also was designed to accommodate a
variety of indivic, io nching and learning styles. Teachers are encour-
aged to adapt the Laterials to their own classes, For example, the
inforMation sheets be given to students for self-study. References
May bes used Is supplemental resources. ExerAses may be used in inde-
pendent study, small groups, or whole-class activities, All of the
materials can be)expanded by the teacher, _.

Glo ia S Coour

Joel H. Nlagisos

,Editors

This publicatiOn was deveropedrill:r.'ibinitIO contract No DEC.0.7,4.9335 with 07-7,\
Bureau of Occupational ana AdYtt'Educat ion, U'S. Department of Health, Educa

rion and Welfare However,
opinions expressed herein,do not necessarily

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

endorsement by the U S Of lice of Education should be inferred

;.
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SUGGESTED TEACHING SEQUENCE

These introductory exercises may require

two or three teaching periods for all five

areas of measurement.

2. Exercises should be foilowed in the order

given to.best show tlie.relationship

.between length, area, and volume.

3, Assemble the metric measuring devices

(rules, tapes, scales, thermometers, and

measuring containers) and objectS 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.

Present information on notation and

make Table 1 available,

7. Follow up with group discussion of

activities,

)1.

*Other school depertments T4ay have devices which

can be used 'Metric suppliers are listed in the reference

section.

THE CORER KM VOCATIONAL E TION

OBJECTIVES

'The student will demonstrate these skills for the Linear, Area, Volume \`p;Capacity, Mas, 'and

Temperature Exercises, using the metric terms and measurement deviCA listed here.

I

2

3.

SKILLS .

fiecoginze and use the

unit and its symbol for:

Select, use, and read the

apprOpriate measuring

instruments for;

Sloe or ;boa

physical reference for:

, , EXERCISES

..,

Lion'
1

(pp.3 .4)

It:
Area

(pp. S. S)

"s
Volume or Cipscity

t pp, ".1 . /0'

,

Mau

4(pp,9 . 10)

Temperature

(p. I.1)

a

millimetre (min)

centimetre (cm)

metre (m)

/
t

,

square

centimetre

(cm- ) .,

square

metre

. (m21

cubic with.

metre lc*

cubic metre

(t)

litre (l)

millilitre (ml)

gram 4)

kilogram 0(kg)

,

degree Celsius

4,'

..../

'

Estimate within 257E

of the actual measure

'11

. L.

,

height,.width, or

'length of objects

the area of

a given surface

capaciti of

containers

,

the MaA of objects

in grams and kilo,

grams

of

the air or liquid

.

15, Read correctly

,

metre stick, Metric

tape measure', and

metric rulers ..

t

,

measurements

on graduated

volume measur,

ing devicei

a kilogram scale 1

and a gram scale /
A Celsius thermometer

a

RULES OF NOTATION

1. Symbols are not capitalized unless the unit is a proper name (mm not It411). ,t

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

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

4. A space separates the numerals frqm the unit symbols (4 1 not 41).

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

digits (45 271 km 271 km).

zero precedes the decin1 point if the number is less than One (0,52 g not .52 g),

7. Litre and nitre can be sp lleithel. with an -re or -erending.
#

, Information Sfrieet 1

A
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METRIC UNITS,' SY BOIS AM) REFERENTS METRIC PRR1X8

Quantity Metric Unit .
t

Symbol \
.

Useful Referents.

'Length .

.

,

,

millim,etre mm

a

Thickness fdime or paper

clit) wire
.

.

eentimetre cm ,Viidth of paper clip

metre m Height of door about 2, m .

kilometre km . 12minute walking distance

Area square

centimetre
,

cm'

,
Area of this space _

161..1=1

square metre M2
_

Area of carctable top

hectare ha

,

Foritball field.including sidelines

and Old Zones

Volume and

Capacity

.

Millilitre ml
.t

Teaspoon is 5 ml.
litre

t
I A little more than 1 quart

:.
cubic

centimetre

)

;

,

,

,
cm

3

,.

.

,

Volume of this container

4=7

,

,

-
cubic metre

....

m3
. a

A little more than a cubic yard

Mass

,

,

,

Millioam mg

.

Apple seed about 10 mg, grain of

salt;.1 Mg 4
gram ''..,

g kkel atrut 5 g ,

kilogram ....°4 4 (-17i
........_

Webster's Collegiate Dictonary,
.

metric on

(1 000 kilograms1
.s,

t, ', Volkswagen Beetle.

THE CENTER FOR VOCATIONAi EDUCATION 1-a

r.-
Multiples and

Submultiples 1 "efixel ,
SymbolsI,

1 000 000 = 10

' 1 000'. 103

1

100 = 10 ,

10 = 101

Base Unit 1 = 100 4

0,1 = 10

0.01 = 10

0.001 =, 10-3

0,000 001 = 10--

megalmIsii)

. kiro (14Cil

,

hectoihelit-ci)

deka (d'011'i) ,

deci iitrin

he sen'ti)

milli (n.;:ilf, i

, _. I

.micro (mi'kro)

M

.4

h

dh

d

c.

m

.p.

i

1

kft

.11

Table 1-b

9



LINEAR MEASUREMENT ACTIVITIE'S

Metre, Centimetre, Millimetre

I, THE METRE (m) \
A. DEVELOP A FEELING FOR THE SIZE OF A 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 HOW HIGH DETRE IS!

2. Hold one arm out straight

at shoulder height. Put

C the metre stick.along this

arrn until the end hits the

end offyour fings. Mere

is the Yher end of the

metre stick? Touch your-

self at thal. end,

l',HAF IS HOW LONG A METRE IS!

FOR ATIONAL EDUCATION

111 A

3. Choose a partner to stand w '

at your side, Move apart

so that you can put one

end ofia'thetre stilck on,

your partner's shoulder

and the other end on .

your shoulder. Look at

the Space between you.

tHfi IS THE WIDTH OF A MET,RE!

3

B. DEVELOP YQUR ABILIV TO ESTIMATE IN METRES

Noit 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 he
I I

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."
4

1.' Height of door knob

f_r#1 floor.

2. "eight of door,

3. Length of table.

4. Width of tahle..\

5. Length of wall of

this room.

6. Distance from

you to wall,

How Close

Estimate IviasureVnt Were You?

(m) (m)

I. 4

Exercise 111

(continued on next page)



0
, 1

Ole" 0' 6

1..

4 y

' , - ik ( ,

,
, II, VIE CE TIKETRie(cm)

III. .TRE 4LymET4E (mirk) i
,. 6, 4

. . .
N c

I' 4 Thei are It.,0Q I.entirnmres iront, 'Mop'. If therp are 4Illefl'P5 and Thereare 10-millimetres in one ientiinetre.S When ahmeasuremeti'f is, r, n 3 .centimetiO4ou',te 403 cru II.) ,?1'00,cm) + 3 cm = 400 cm , '' 2 centimetres and 5iillimettes, You write 25mm [(2 x JO mm)
4. 3 cml . i

: :. '-f. 5 mm = 20 mm + 5 tin]. `Mire arel:000, mm in 1 m,

, ' .1, 4,...

, , ,
' .... . I I 1

:' , ' U .. 04 . ' 0 4
IA. 'DB' ELOr..4ELING.FOR E SIZ.,EpyA CD,ITIN TRE),Ir
A, DEVELOP:A FEELING FOR THE';'SIZE OF ikMILLIMETRE 4'4 .. ,

. i i

., Vsing arialer muked in millimetres, measure:

,41.- 4 4'

1. Thickrigs ofa. paper dip Wire. mm

2,, '', Thickness.bf your fingernail. ,

7---'
nun

3., c, 'Width ot your fingernail.. mm ^

'
4. Diameter (wicith)of a coin. . c".<-, nim'

\ -,-,,,.5. Diameter (thiCkness) of yoir -.416,1. ..._____ Alm
,

6. Width of a postage stamp. mm

1, Hold tile metlic rler against tile width ayolit,tfitimbnail.,, 6

. How #idetli it?' ' .' ern ' / .1,

.
ft

1,sleasure youy.thumb frpM the first j`iiint

st

to the end. . n, . Iv. . .., 4,

., 0:.4.,_____, c.,m,',
,

Use the rntnc ruler to find 'the wicifli of your palni,

_ , .

r ,.1,, Measure your index or pointing,fitiger, 'How long'is it?

cm

. ;
.1

4

asure your wrist with a tape measure, What is the distance
'cl'it?' cm

Use t p_e measure to find your waist size, cm
.(

,

B. DEVELOP YOUR ABILITY TO ESTIMATEIN CENTLMETRES

Pt

You an jgow ready to estimate in centimetres. For,,each of the,
rollowing item, follow the 7.c,tedures used for estin0
metres.

Length of vaper

clip.

Diameter (width).

of a coin.

3. Wich of a

poSiage stamp.

, Length Of a

pencil.

5. Width of a sheet

ot paper.

00 1
THE ceteER ODIR VOCATIONAL EDUCATION

How Close

Estimate Measurement Were You?

. (cm) (cm)

,M100=

...00

12

C.

B. DEVELOP YOIfit'ABILITY TO ESTIMATE IN MILLIMETRES

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

How Close
Estimate Measurement Were You?

1. Thickness of a

nickel,

2. Diametedthickness)

of a bblt,

3 Length of a bolt.

4. ,Width of a, sheet

of pier.

T5ckness of a boai

or desk top.,

6. Thickness of a

button.

(mm) (mm)

,41000001100,

,.=.0000110.

.4

,I=1.0.0000

Exercise 1

v

. 13
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AREA MEA8OEMENT ACTA/HIES

Square Centimetre, Square Mette

REN you D4CRIBE';FAi1 'AREA OF SpMETHING, YOU ARE

SAYING HOW' MANY SQUARES OF A GIV N SIZE IT TAKES TO

COVER 'NE, tPl0FACE.

I. THE SQUARE CENTIMETRE (cm' )

r,

DEVELORA FEELING F011 A SQUIRE CE1ITIMETRE

1. Take a clear plastic grid; muse the grid on Rageo6,

2. Measure the length and width of one.of thed small

'squares with a ce,rithetre-ruler.

THAr.I1 IS ONE SQUARE CENTIMETRE!

3. Place your fingernail over the grid. Ahout'how many

'squares does it take to cov'er your fingernail?

_2cm2
4. Place a coin oven the grid. About how many squares

does it take io cover the coin? ,,cm2

5. Place a postige stamp over d'ie grid. About how many

squares clod it take to cover the postage stamp?

_cm' '
4

6, Place an envelopovei: the gridlAhout how many

squares doesit taketo crer the envelope?

, 7. Measure the iength and width of the envelope in centi-

metres. Length 6n; width cm.

Multiply to find the area'in square centimetrei.

cm x dm cm'. How'

close are the'answerave in 6. and in 7.?

THE CENTER FOR VOCATIONAL EDUCATION

,

DEVEtOP YOUR ABILITY TO ESTIMATE IN SQUARE

CENVMEfilES

are now ready to develop your ability estimate

in Square centimetres.
3_

Remember the size of a s'quie centimet.re, Fr each/of the

f011owing item, follow the procedures used.for es'tiniting in

metres.
, ' ,

Estintte Meastire

(cm2 ) (

1. Index card,

2. Book cover,,

3. Photograph.

4. Wirid, pang or

desk top.
f

1'

THEkQUARE METRE (lIc2)

'1

I /

Him Close

nt Were You?

A. DEVELOP A FEELING F011; A SQUARE METRE

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

is one metre long and one iiietre 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 corner, Step back and

look, See how much floor space it covers.

4. Place thelquarTr a table top or desk to see how

' 4

. 1,

much space it cov rs.

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

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

takelto cover the door? th2

4
THIS,ii HOW BIG A SQUARE METRE IS!

\ Exercise 2

(continued on ne4page)

15



1/40

DEVELOP YOUR ABILITY.TO ESTIMATE IN SQUARE
METRES (

Yoaç now ready to estimate in square marg. F011ow the
proce uro used for estimating in metres.

1. .'Door.

'2. Full slket of

newspaper.

3: Chalkbpard or

bulletin boar4d,

4; 'Floor.

5. Wall.

6. Wall chart or poster.
yoi

7. Side of flle cabinet.

11;

Estimate

(1112)

[loll Close

Measurement Web You?"

(m2

t

444444. I Nol

CENTIMETRE GRID

,
1

THE CUM FOR VOCATIO4A1 EDUCATION
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VOLUME MEASUREMENT ACTIVITIES

Cubic Centimetre, Ore, Millilitre, Cubic Metre

I. THE CUBIC CENTIMETRE (cm' )

4

A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE,

1,4 Pick Lup a colored,plastic cube. Measure its length,

-heig and width in centirnetres.

4
TH T IS ONE CUBIC CENTI TRE!

2, Find tile volume of a plastic,box.

'a. Place a ROW of cubeslagainst the bottomof on

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

b. Place anOther ROW of cubes againrst'an adfai ng side

of the box. How many 'Tits fit inside the box.

.tb make one layer of cubes?

How many cubes in each row?

How many cubes in the layer in the bottom,of the

box?

Stind a ROW of cabes up against the side of the box.

How miny LAYERS would fit in the box?

How many cubes in each layer?

How many cubes fit in the box altogether?

THE VOLUME OF THE BOk IS CUBIC

CENTIMETIES.

d. Measufethe length, width, and height of the box in,

- centimetres. Length ' cm; width cm;

height cm. Multiply these numbers to find

the volume in cubic centimetres.

cmx Cm X Cm' . tal3.

Are the answers the same inNand d,?

CENTER FDA VOCATIONAL EDUCATION

18

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CpIC

ENTIMETRES

You are now ready,to develop your abihty to eStimate

in cubic cenfimetres

Remember size of a cubic centimetre. Far each of

t e following ems, use the procedures for estimating in

indres.

How ClOse

Estimate NOasureroent Were You?
J i (ein3 (cm3 <

1rIhdex card file

box.

2. Freezsr container.

Paper clip bcri "

4, Box of staples.

IL PIE LITRE (I)

, A. DEVELOP A FEELING FOR ALITRE

.1. Take a one litre beaker and fill it with water,

2. Pour the water into paper cuPs, filling each as full as you

tially do. How many cups do you fill?

THAT IS HOW MUCH IS IN ONE LITRE!

3: 'Fill the litre intainer with rice,

THAT IS HOW MUCH IT TAKES TO FILL A ONE

LITRE CONTAINER!

t

Exercise

(continued on next page)

19
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I B. DEVELOP YOURABILITY TO ESTIMATE IN LIT

u are Rim reathvto develop your ability to estimate in
litres. To write wo ;ncl one-half litres, yfourite 2.51, or
2,5.1itres. To v, ite on -half litre, you Write 0.5 1, or 0,5
litre. To write two and ree-fourths litres, y

2.75 1, or 2.75 litres.

FOr each of thP following items, use 'the procedures for

fl
esthnating in metres.

,t...
oikgose

timateI Measurement Were)irou?

0) (I),
Medium-size

freezer contaMer,

ge,freezer

container, 4

3, Small fteezfr

container, 4

4. Bottle,or jug.

III. THE MILLINTRE (inl)
,fr

"').,
.,,,somago,,

The millilitres in one litre. 000 m,JI 1 litre.. Half'
a like is 504 mi es, or 0.5 Hire 500

20

A. DEVELOP A FEiLING FOR A MILLILITRE ,

1, Examine a centimetre cube. Anything which holds
1 cm3 holds 1 ml.

7

*p-

B. DEVELOP YO4ABILITY TO ESTIMATE IN MILLILITRES

are now ready to estimate in millilitres. Follow the
p ocedures used for estimating metres.

Estjmate i*asurement

(m1) (m1)

1. Small juice cah,

2.

MMR

Paper cup or\ela

c'up.

3. :Soft drink can.

4. kttle.

IV, THE CC.BIC lantyle) r
A. DiVELOP A FEELING FOR A CUBIC MITRE' \

=1.
MI.IMMMI=.110

HowlClose

ere You?

2. *Fill a 1 milhlitre measuring spRon with rice. Empty
spoon into your hand. Carefully pour the rice into
small pile on a sheet paper.

THATIS HOW MUCIiONE MILLILITRE I.5.

the

a' .

3. Fill the 5 ml spoon vrice. Pout ttre into another
pile on t e pape

THAT I 5 MIL ILITRES, OR ONE TEASPOON!

4. Fill the 15'ml spoon witli rice, pour the rite into a'third
pile on the paper.

THAT 15 MILLILITRES, OR ONE TABLESPOON!

THE CENTER' Foci vOCATIONAt EDUCATION

1. 46 Place a one mebe square on the floor next to tler wall.

2. Meafure a metre Ulthe wav

?.. licture a box that would fit, into that space..

THAT IS THE VOLUME OF ONE CUBIC METI4!

DEVELOi' YOUR ABILITY TO ESTIMAtE IN CUBIC I4ETRES

For each of the following items, follow the estimiting proced .
ures used, iyfore.

.1. Office desk,

?, File cabinet:

3. Small room.

How Close
Estimate Measurement Were Nou?

(m3 )

101M1.1711.

Exercise 3

2i 1
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MASS (WEIGH1) MEASUREMENT API Vth S

Kirogram,,Gram

The mass of n object is a measure oi the amount of matter in the

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

matteUrom ilie object. Weight is the terin that mo't people use Mien

they ,mean mass, The weight of an object iS' affectWd by gravity; the

mass of an object isnot, For exa pis, t.e-weight of a person on earth 'r)I
might be.12() pounds; aiat same erson'seight on the moon would be

20 pounelhis difference is because the pull of gpvity on the moon

is less than the pull ofgravity oft,earth. A person's mass on the eaith

and on the moon wsould be the same, The metric sys em does not

measure w4ightit measures mass. We.will use the tern mass here,

The symbo tor gram is g,

The syinbol f r kilogiam is kg.

There are 1 960 grav in ope kilogram, or 00 g 1 kg,

Half a am can be written as 500 g,or 0, g.

A quarter of a kilogram can be written as 250 or 0.251kg.

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

THE-KILOGRAM (kg) /

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

Using a balance or scale, find th"'e mass of the items on the table.

Before you fin the mass, notice how heavy the obje)t "feels"

and conipare to t reading on the scale or balance.

THE CENTER FOR VOCATIONAL EDUCATION

I 2'4

1, 1 kiiNrbox.

2. Textbdok,

3, Bag of sugar.,

4. Package of paper.

5. Your own mass;

Mass

(kg)

.11111

4'
.---DEVELOP YOf_IR ABILITY 0 ESTIMATE JN KILOGRAMS

For the following itetns ESTIMATE the maslig the obje'ct,in

kilograms:then use the scale of.balance to find the exact mass

of the object: tite the mas ! SUREMENT

column. Determine how close your estimate is:

1. Bag of rice.

2. Bag of nails,

3. ', Large purse,or

briefcase.

4. Another person.

.., A few books.
?

How Close

Estimate Measurement Were You?

(kg) (kg)

Exercise 4
(continued on next page)

23
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THE GR4(g)

A. DEVELOP A FEEL1NG.FOR A GRAM

1, Take a colored plasti.ic cube. Hold i.in your hand.
Shake the cube in you:r Palm-as jf thakini dicer:Feel the
pressure on your hand when the cube is in motO, then
when it is no in motion.

THAT IS HO V HEAVY A GRAM IS!

2, Take; econd be and attach it to the first, Shake the
cub in first o e hand and thea othA' hand; rest
the cubes near the tips of your fingers, moying your
h nd up and down.

THAT IS THE MASS OF TWO GRAMS!

4Take five cubes in one hand and shake them around.

THAT IS THE IitlAr OF'FIVE GRAMS!

1HE CENTER ct VOCATIONAL EDUC MION

,

4.,

rar

. DEVELOP YOUR ABIL1T.Y TO ES1'IMA41N GRAMS

You are now ready to improve your ability to estimate, in
° grains)Remember how 'heavy the 1 grIrn cube is; h,O, heavy

( the two gram cubes are, anhow hqvy the five gra0 'cubes
are. For each of the following items, follow tlie.pro'cedures

44used for estimating in kilograms.

1. wo thumbtacks.

2. encl.

Two:page letter

and envelope.'

, 4. Nickel.

5. Apple.

6. Packageof

margaiine. .

Ho Close
Estimate Measurement Viet You?

(g) (g)

.111
c.;.,

1li m1.0.11, ...,..111

;mid

S.

hercise 4



TEMPERATURE MEASUREMENT ACTIVITIES

Degiee Celsius

I. DEGREE CELSIUS (t)

Degree.Celsius (°6) iss the metric-measure for temperature.
, 1

q t

A. DEVELOP A FEELING FOR DEG EE CELSIUS

Take a Celsius thermometer. Look t 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.4s 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 f ger into

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

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

bottom of the thermometer. After about three minutes

fMd the temperature. °C. Your skin tempera-

tueli imot as hightts your body tempeature.

NORMAL BODY TEMPERATURE IS 37 DEGREES

CELSIUS (37°C).

A FEVER. IS 39°C.,

A VERY HIGH FEVER IS 40°C.

OCTHE CliNTERIOR 'VOCATIONAL EMICAMN

2 6

11:D.EVELOP YOUR AiILITY TO ESTIMATE IN DEGREES

iCELSIUS

For each item, ESTIMATE and write dowh hoW many degrees

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

MENT. See hoiclose your estimates and actual niasure-

ments are.

Mix.some hot and

cold water in a

container. Dip your

finger into the

water.

Pour out MD .

the water. Add some

hot water. Dip your'

finger Tickly into

the water.

3. Outdoor tempera-

ture.

4.' Sunny window sill.

5. Mix,of ice and water.

6. Temperature at

floor.

7. Temperature at-

ceiling.

How Close

Estimate Measurement Were You?

(°C) (°C)

. .1 I NO 1 .

Exercise 5

11

2 7
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013JECTIVES

The student will recognize and use the metric

tern, units, and symbols used in this occupa-

Given a metric.unit, state its use in this

occupation.

Given a measipment task in this occupaf

tion, select tkappropriate 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

top.

3. Present and have students discuss

Information Sheet 2 and Table 2.

4. 'Have students learn occup4nally-

related metric measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A of

"Testing Metric Abilities."

(111:CTHE CEPRER FOR VOCADONAL EDUCATION

28

(
MtTRICS IN THIS OCCUPATION

Changeover 0 the.metric system is under way. Large corporations are alvady.using
metric measurement fo compete., in the world market. The metric system has been used in
various parts of industrial and scientific communities for years. Legislation, passed i

1975, authorizes an orderly transition to use of the metric system. As businesse a
industries make this metric changeover, employees will need to use metric ,nieisur'' ent
in job-related tasks.

Table 2 lists those metric terms' which are most commonly used in this occupation.,
These terms are replacing the measurement units used currently., What kinds of job-
related tasks use measurement? Think of the many different kinds of measurements you
now make and,zse Table 2 to disciiss the metric terms which replace them. See if you
can add to the' list of uses beside each thetric term.

t.1

j
Information Sheet 2

29



METRIC'UNITS FOR AUTOMOTIVE MERCHANDISING, PETROLEUM MARKETING 13

Quantity Unit

Length millimetre

centimetre

metre

kilometre.

Area square metre

Volume/Capacity cubic centime*

millilitre

litre

r Mass grin1

kilogram

metric ton

Temperature

Dilutions or Concentrates

Dry mixes

Liquids'

degree Celsius

grams per kilogram

millilitres per liire

grams per litre

Application,Rates

Dry or Granular

Liquid

1, grams per square metre

millilitres per square metre

litres per square metre

kilometres per hour

Consumption Rate* litres per 100 kilometre/

kilometres per litre

Pressure kilopascal

.R.e ..<
Power

....1( tCR

30

- 'kilowatt'

Torque** newton metre

*Present thinking is litre/100 km will be used as is the practice in Europe. You may also see km/litre lilt used.

Syntl Use

A

mm

CM

Tolerances; tools; hoses; lines; wire; vehicles; tire sizes.

m Storage.

km U Distance.

rn2,
Station layout; storage; workspace; sales area.

cM3 Engine displacement.

ml Liquid polish; lubricants.

Lubricants; gasoline; engine displacement.

Paste wax; solids and semisolids (i.e., grease).

kg Order weights of dry goods (i.e., batteries, tools, Re); solids and

semisolid lubricants (i.e., grease); shipping weights.

Bulk fuel; oil; heavy equipment; shipping weights:

0C ; Battery; coolants; engifie; oil weight determination; thermostats.

g/kg
A

Cleaning agents.

mill Coolant; cleaning agents; antifreeze.'

Cleaning agents.

ern2

Cleaning agerits.IM/M2

l/m2

km/h Relatiye to RPM, legal interstate speed limit about 90 km/h.

litre/100 km
Fuel usage.

kmll

kPa Tire, air hose pressure.

kW
...... ,< "[..t Art

N.m Engine for tightening fastenings.

"May also be referred to erroneously on some 'tools and in some literature as "kilogram-metre" (kg'm

RMIII1=1.

THE CENTER FOR VOCATIONAL EDUCATION
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TRYING OtT METRIC UNITS

To giveyou practices with metric um , first estimate the Measure-
ments of the items below. Write down our best guess next to the item.
Then actually measure the item and write down your answerg using the
correct metric symbols. The more You practice, the easier it.will be,

Estimate Actual

Lengt

)&il 1. Diameter of a 'piston

2. Diameter Of a cylinder

g. Stroke of an engine

4. Section of fuel line

5. Spark plug gap

6. Section of heater hose

7. Distance to next towtt

8, Inside diarrieter of water hose

9. Car or truck length

Area

10, Sales space

11. Stockroom

12, Service, baT

13, Office

14. Workbench

Völume/Capkity

15. Mdiatbr

Estimate Actual

16. Transmission

17. Differential

18. Fuel tank

19. Liquid polish container

20. Oil can
;

. 21, Tank for cleaning parts,

22. gngine displacement

Mass

23. Case of oil

24, Tire weights (for
balancing tires)

25. Weight of car

26. Container of grease

.27. Can of wax

28. Wrench

Temperature

29. Hot engine

Air output ol air
iv. conditioner

31. Electrolyte in a battery
....

32. Sales area

'I 4 , ......

THE CENTER FOR VOCATIONAL EDUCATION

Exercise 6
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33



SELLING WIMMETRICS
It is imlibrtant to knoW what metric

what measurement ttuse in,the following sit

measurement to use. Show

uations.

41
1. Capacity of a fpw control oil measure

2. Mass Of an aluminum slotted rim

3. Diameter of a wheel rim

4. Area of a stockroOm

5. Capacity of a par0 cleaning tank

6. Mass of a standard steel rim

7. Area of a new car showroom

8. Dimensions of a piece of shelving:

a. width

b. length

, 9. Length of an emergency brake cable

10. Temperature of the electrolyte ip a

' car battery

11. Capacity of the paint container on

a sgraygun

12. Number of Pickaged air cleaners that

will fit on a shelf

p-4 13. Diameter of!a heater hose

14. Size of a socket or end wrench
V.IOW ..... .1411WV-49Y

15. Mass of a quantity of greise

16. .Temperature of a properly working

thermostat

17. Air of a truck tire

18. Distance from your location to a

customer's address

19. Ma.% f a box of parts to be shipped

20. Dilutidn rate for mixing a quantity Of

windshield cleaner

21. Fuel consumptron of a delivery truck

22. Length of a complete exhaust system

23. Top speed of a car

, 24. Tighten lug nuts

25. Engine 'output
4

26. Temperature of water for

proper sanitation

27. Area of parts room

28. Mass of sledge hammer

29. CapacitY of a fuel tank

30. Tighten head bolts

31. Amount of degreaser to

cleantoor

32. Amount oi c'OCiliiit to add

to system

15

-

00 THE CENTER FON VOCATONAL EDUCATION
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Exercise 7
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UNIT 9

()gam

The student will recognize and use met-
ric equivaknts.

Given a metric unit, state an equiyalent

in a larger or smaller metric air!

SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets
(3 . 8) and the associated Exercises
(8 - 14)3 one at a time.

,

2. As soon-as you have presented the

Information, have the students complete
rch Exercise.

.
3?, 'Check their answers on the page titled

ANSWERS TO EXERCISES AND
TEST,

4. Test performance by usieg Section B of

"Testing Metric Abilities."
.

THE aNTER MA VOCATIONAL EDUCATION

I

METRIC-METRIC EQUIVALENTS

,+

Centimetres and MilliMetres

2 3 4 5 6 3 4 5 6

Look at the picture of the nail next to,the ruler. The nail is 57 mm 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 that1mm= 0.7 cm,so 57 mm = 5 cm+7mm

= 5 cm 4. 0.7 cm

= 5:7 cm. Therefore 57 mm is the same as 5.7 cm.

Now Measure the paper clip. It is 34 mm, 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
34 mtn= 3 cm+ 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 cm

b ). 583 nun = cm

c ) 94 mm ,cm

d ) 680 mm _ cm

Information Sheet 3 f

e ) 132 mm = .cm

f ) 802 mm = -- cm
g ) 1 400 mm

h ) 2 307 mm =

cm

cm

Exercise 8
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Metres, Centimetre; and Millimetres

There aie 100 centimetres in one metre. Thus,

2-0= 2 x 100cm 200 cm,

,3m 31100cm 300 cM,

8m= 81100cm= BOOcm,

36m=361100cm=3600 cm.

There are 1 Q00 millimetres in one metre, so

Am= 2:1000 mm 2000mm,

wt 3m= 311000 mm= 3000 mrn,

6m= 611000mm= 6000mm

24 m = 24 x 1 000 mm = 24 000 mm

From your work with decimals you should know that

one-half of ;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

0,7'5 m = 0.75 x i/000 mm

,75 woo.,
1 000

= 75 x 100 nun

= 75 x 10 mm

= 750 mm. This means that 0.75 m = 750 mm.

Fill in the following chart,

1
Information Sheet 4 .

metre

m

centimetre

,cm

millimetre

mm

100 1 000'

2 200 ,

9

5 000

74

0.8 80

(16 600

2.5 25

148
,

639

ENTER FOR VOCATIONALIDUCATION
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Exercise 9

(
Millilitres to. Litres 4

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

2 000 millilitres is the same as 2 litres,

3 ON ml is tile same as 3 litres,

4 000 mi is thesame 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 millP

litrei to litres is to divide by 1 000, For example,

1 000 ml = 1 000

1 000
litre =.1 litre,

Or
2 000 ill

2 000 ml litres. 2 litres.
1 000

And, as a final example,

28 000 ml = Tz213000 litres = 28 litres.

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

worked the same way.

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

is the same as onethalf (0.5) of a litre,

Change 57 millilitres to litres, 0

57 0
57 ml =1-0-66 litre = cr).430,1itre (fifty.seven thousandths of a

litre),

Information Sheet 5

Now you try some. Complete the following chart.

millilitres

(m1)

litres

(1)

3 000 3

6 000

8

14 000

23

300 0,3 .
700

0.9

250

0.477

275

Exercise 10

39
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Lities to Millilitres

Mat do you do if you need to change litres to millilitres? Remember,
there are 1 000 millilitres in One litre, or 1 litre 1000 ml.

So,

2 hires =' 2 x 1 NO ml = 2 000 ml,
7 Mires = x 1 000 ml = 7 000 ml,

13 litres x 1 000 ml 13 000
0,65 litre = 0.65 x 1 000 ml = 650 ml.

Now you t
Information Sheet 6

some(Comylete the fOlk4ing chart.

litres

1

millilitres

ml

8 8 000

-..,

46

32 000

0.4

0.53

480
Exercise It

Grams to Kilograms

There are 1 000 grams iitone kilogram. This mea3is that

2 000 grams is the same as 2 kilograms,

5 000 g is the same as 5 kg, k

700 g is the same as 0.7.kg,.and so on,' .

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

/
Try the following ones.

grams

g

kil ograms

kg

4 000 4

9 000
9

Z3 000
-,

. 8
300

,

275
-,

,TNE CANTER F011 VOCAT)0NAI EDUCATION

InformatiOn Sheet 7

Exercise 12

Kifograms .to Grams

'To change kilograms to grams, you niultiply by 1 000.

4 kg= 4 xl 000g= 4000g,
23 = 23 x 1 000 g 23 000,g,
0,75 kg = 0.75,x 1 000 g = 750 g.

Complete the following chart,

1 1;

information Sheet 8

kilograms

kg

grams

g

7 . 7 000

11 ')
i 25 000

0.4

0.63

175
Exercise 13

Changing Units at Work
Skome of tlie things you uSe in this Occupation may be measured in
different metric units.'Practice changing each of the following to
metric equivalents by completing these statements,

a ) 10 litres of fuel
ml

b ) 50 cm of fuel line is

c ) l25Omlof liquid is
1

d ) 5 cm diameter hose'is' mm
,e ) 2 500 g of grease is

kg
f ) 120 mm wide shelf is

cm
g ) 0.25 litre of brake fluid fs ml
h ) 1 10011 car is

) 2 m longlruck bed is
mm

j ) SOO g can of paste wax is kg
k ) 50r nl of fuel additive is

1

1 ) 0.54 engine is
kg

m) 10 m of wire is
cm

n 2.5-cm wide hose is
mm

o ) 2 400 mm display panel length is .4 cm
p ) 2 m length pi e is

mm

Exercise 14



UNIT

OBJECTIVE

The student will recognize and use

instrunients, tools, and devices for mea-

surement tasks in this occupation.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customary.

Giyen a measurement task, select

and use an appropriate tool, in-

strument or device,

GiVen a metric measurement task,

judge the metric quantity within 20%

and measure within 2% accuracy.

ot

SUuGESTED TEACHING SEQUENCE

1. Assemble metric and Customary measur-

ing tools and devices (rules, scales, °C

thermometer, drill bits, wrenches, micro-

meter, vernier calipers, feeler gages) and

display in separate groups at learning

station,

Have students examine metric tools and

inStruments for distinguishing character-

istics ankompare them with Customary.

tools and instruments,

Have students'. verbally describe charac-

teristics,

2.

1. Present or make' available tnformation

Sheet 9.

5, Mix mNic and Customary tools or

equipment at learning station, Give

students Exercises 15 and 16.
,

6.. Test performance.by using Section C

of 'Testing Metric Abilities,"

THEICENTER FOR VOCATIONAL EDUCATION
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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 tire desipd for 207 kilopascals (about 30 psi) could cause
6

a faial 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, hundrWs or hundredths.

4. Look for metric symbols on the tools or gages such a. s tn, mm, kg, g, kPa.

Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather than corn-

moll fractions (3/8) on drill bits, feeler gages, etc.

6. Some products may have a special metric symbol such as a block M to shoW they are

metric.

Don't force bolts, wrenches, or other devices which are not fitting properly,

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

Information Sheet 9

3

19
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WHICH TOOLS FOR THE JOB?

Practice and prepare to demonstrate your ability to identify,
select, and use metricscaled tools and instruments for the tasks given
below. You shou)d be able to use the measurement tools to the appro-
'priate precision f the tool, instrument, or task.

1. Deterrime the atea of adamaged fender to be painted.

2. Determine the mass of a quantity of body putty,

3. Determine the teMperature (and.specific gravity) of a battery.

Determine the proper storage temperature for eled,rolyte.

5. Determine spark plug gap.

6. -Determine the amount of oil needed to fill a crankcase,

7, Determiw the iktiount of fluid needed to fill a winishield
washer containk

8. Determine the mass of a box of parts to be shipped.

.9. Fill a ca.; tire to the proper pressure,

a

10. Determine the area of a showroom.

11. Determine the distance to the state capitol.

1. Determine the amount of coolant needed to protect to
36°C,

13. Determine the length of a replacement exhaust system,

14. Determine th'e dilution rate for mixing a quantity of
Nindshield cleaner.

15. Determine the capacity of a paint 'container on a spray gun,

16. Determine`the temperature of water for proper ,

- sanitation,

17. Determine the top speed of a car,

18, Determine the area of a service bay.

19. Determine the mass of a quantity of grease.

20. Detertine area Of a parts room.

21. oetemine the level of fuel in underground storage tank.

2, Determine amount of degreaser needed,to clean floor. '

L Determine proper storage temperature for products.

24. Determine proper socket size for head bolt.

25. Determine the amount of air needed to "t6p-up" or
, fill an air shock.

26. Fill a truck tire to the proper pressure,

27. Determine the distance to the nearest interstate highway.

28. Determine the mix of antifreeze and water needed to
protect to -10°C.

29. Determine th capacity of a partscleaning tank.
,

A .
30. Determine the mass of a batterv

THE CENTER FOR VOCATIONAL EDUCATION
Exercise 15
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MEASURING UP IN AUtOMOTIVE MERCHANDISING,

PETROLEUM MARKEUNG

For the tasks below, estimate the metric measurement to within

20% of actual measigement, andyerify the estimation by measuring to

within 2% of actual measurement. ,

'Estiniate Verify

1. Amount of automotive finish

to repaint compact car

2. Temperatge of:

a, sales area

b, service area

c, outside

d. cooling system

e. electrolyte

3. Length of ignition wire on

a spool

4. Mass of. box of parts to be

shipped

5. Area of parts counter

7. Capacity Of gas,can

8. Volume of oil container.

9. Delivery distance io

customer's service station'

.THE CENTER FOR VOCATIONAL EDUCATION

21

Esti ate Verify;

10. Area of sales flooi

11. Capacity of tool box

12. Area of workbench

13. Dimension of service doors:

a, Height

b. Width

14. Mass of a quantity of erease

15. Volume of fuel in under.

groundstorage tank

16. Width of spark plug gap

Tire pressure

18. Capacity of fuel tank

19. Capacity of 9oling

system

20. Volume of an air

-compressor-tank

21. Distance to nearest

liarts house

Exercise 16

47
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.1.

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 CustAary (or metric) measure-

nient, find the metric (or Customary)

equivalent on a .conve0ion table.

It:

Given a Customary unit state the re-

placement unit.

SUGGESTED TEACH111' tEQUENCE

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.
'

1. Test performance bY Using Section D of

"Testing Metric Abili(les."

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; not listed, find numbers you
can add togetlrr to make the total of the known numb r.

3. Read the equivalent(s) frop the next column.

Table 3 on the next page gives an eximple 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 a

Below is a table of metrigukomary equivalents which tells you what the metric replace-,-A
merits kir Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The
symbol rt means "nearly equal to."

1 cm 0.39 inch

1 mz.-3.28 feet

1 m:z. 1.09 yards

1 km 0.62 mile

1 cm' 't 0.16 sq in

1 in2 10.8 sq, ft

1 m2 -t 1.2 sq yd

k hectare z-'2:5 acres

\ 1 cm3 0.06 cu in

11113 35.3 qu ft

1 m3 -4-- 1:3 cu yd

1 inch 2.54 cm

1 foot =4 0.305 m

1 yard 4.91 m
1 mile 1,61 km

1 sq in ;`-- 6.5 cm`

1 sq ft 0.09

1 sq yd 0.8 m2

1 kre- 0.4 hectare

1 cu in 16.4 cm3

1 cu ft 0.03 m3

1 cu ydz: 0.8 m'

1 mk 0.2 tsp

1 mk 0.07 tbsp

1 k 33.8 fl oz

1 k 4.2 cups

1 k 2.1 pts

1 k 1.06 qt

1 k 0.26 gal

1. gram 0,035 oz

1 kg 2.2 lb

1 metric ton 2205 lb

1 ;Oa 0.115 psi

1 tsp. =, 5 ml

1 tbsp 15 ml

1 fl oz 29.6 ml

1 cup k' 237 mr\

1 prz.-

1 qt 0.951

1 gak 3.79 l

1 oz 28.3, g

1 lb 0.45 kg

1 ton 907.2 kg

1 psi =, 6.895 kPa

'Adapted 'rom Let 's Measure iVetric. A Teacher's introduction to Metric Measurement Division of EducationalRedesign and Renewal, 0116 DepartMent of Eduntion, 65 S. Front Street, Columbus, OH 13215, 1975.
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METRIC UNITS FOR AUTOMOTIVE MERNANDISING, PETROlEUM MARKETING

MILLIMETRES TO INCHES , 1 000 mm or 1 m 39.37 in.

mm
\
ir 1 mm in. mm In. mm 1ln.

100 3.93 10

.
0.39 1 0.04, 0.1

,
0.1104

,

200 1.87 20 0,79 2 0.08 0.2 0.008

300 11.81 30 1.18 3 0.12 0.3 0.012

400 15.74 40 1.57 4 '0M 0.4 0.016

500 19.68 50 1.97 5 0.20 . 0.5 0.020

600 23.62 60 2.36 6 0.24

..

0.6 0.024

700 27.56 70 2.76 7 0.28 0.7 '0.028

800 31.50 80 3.15 8 0.31 0.8 0.031

900 35.43 90 3.54 9 0.35 0.9 0.035

1 hp 0,75 kW 750 IV

THE CENTER FOR VOCATIONAL EDUCATION
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APPROXIMATE SPECIFICATIONS FOR DOMiSTIC COMPACT 2 DOOR SEDAN

A'

Metric

Length 429.3 cm,

Mass 1 177 kg

Capacities

Fuel tank 49 litres

Crankcase 4.73 litres

Coolinesystem 8.28 litres

Antifreeze Protection .34!C with 3.75 litres

Highway. Fuel Consumption 14.5 km/1

Maximtun Speed 193 km/h

Maximum Leil Speed. 88 km/h

Engine Displacement 2100 cm3 (2.3 litres)

Power 78 kW

Electrical System 12 V

Tire Pressures

Front 165 kPa

Rear 221 kPa

Trunk Space 0,18 1113

Customary

169.0 in,

2,594 lbs.

13 gat

5 0:

.30° F With 4 qt.

4

34 mpg

120 utph

I I

140 cu. in,

105 hp

12 V

24 psi

32 psi

6,3 cu. ft.

Table 3

51
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ANY WAY YOU WANT IT

1, liou are working in a service station orauto parts store. With
the chang 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 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 quantity (both nithiber
and unit) for each of the following Customary quantities,

a )

b )

c )

d )

e

f )

gi)

h )

i )

)

k )

'1 )

n

o )

Customary Quantity Metric Quantity

5 lbs. of grease
.

20 gal. of gasoline

4 in. section of brake line

1/2 in, spark plug thread reach

20 ft. x 30 ft. sales area

5 acres of parking lot

100 lbs. of bulk road salt

18 in. fuel line

tivo gallon can
,

1 pt. of lubricant

6 fl. oz. of spray paint

3 mile distance

6 inaeater hose

"4 qts. of antifreeze

2 ft. length of wire

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

a ) 25 mm = in, f )' 1 hp = kW .

b ) 700 mm 7 in. g ,) 24 psi = kPa

c ) 33.3 mm = in. , h ) 88 km/h = m.p.h.

d ) 620 mm = in. i ) 44.5 kmll = ,m.p,g.

e ) 52 mm = In.. j ) 78 kW = hp

9

3. Complete the Requisition Form,using the items listed. Convert

the Customary quantities to metric before filling out the form.
Complete all the information (Date, For, Job No., etc.).
Order the following autoniotive supplies:

a ) Twelve 1 gal. containers of coolant
b ) Forty.eight qt. cans of 10W30 oil

c ) TIventy-four141. oz. cans otfuel additive
d ) 100 ft. spoolof ignition wire

e ) Six sets of 20 in. by 14 in. floor iiats
f ) 40 ft. of 1/2 in. 14 water hose
g ) Ten 5 lb. tubs of gr ase

REQUISITION

For

.

Date,

,

. ,

Job No. , Date Wanted

Deliver to 1
(- \

QTY UNIT ITEM

_1

,

. .. . .

i,

..... . ., .

i

,

. . .

.

.

.

Requested

Approved

by

by

THE CENTER FOR VOCATION'AL EDUCATION
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sEcTION A

1.. One kilogram is about the macs

oft

[A) nickel

[B1 apple seed

[Cl basketball

[111 Volkswagen "Beetle"

2, A square metre isibout the

area of.

[A 1 this sheet of paper

[B1 a card table top

a bedspread

[ Ul a postage stanfp

3. Spark plug gaps, drill bit diameters,

hae diameters, and wrench sizes

Are measured in:

[Al millilitres

(81 millimetres

[Cl metres

[DI' milligrams

4: Fuel is measured in:

kilograms

, [13 Metres

[CI millilitre%

[ U] litres

5, The correct. way to write twenv

grams is'.

[AJ 20 gms

20 (im

[C.I 20,g,

(oj 20 g

THE CENTER FOR VOCATIONAL EpUCATION
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,

6: The c&rrect way to write twelve

thousand millimetres is:

[A ] 12,000 ram..

1 12.000 mm

iCrt 12 000mm

(D1 12000 mm

SECTION B

7. A car 200 centimetres wide

, also has a width of:

[A ) 0,2 metre

[B1 2 000 metres

[C] 2 metres

[D] 200 4tres

8. A sales area 525 centimetres

by 780 centimetres is also:

[Al 0,525 metre x 0.078 metre

[B1 5,25 meties x 0.78 metre

[Cl 525 metres x 8 metres

[D1 5,25 metres 7,8 Metres

SECHON C

9. To measure in 011imetres you'

would use a:

(Al container

.[B1 scale

[Cl ruler

[D1 pressure gage

10. For mepuring tire pressure you

ervstise a gage marked off in:

° [A ] grams

[B1 kilometres,

[C ] kilopaseals

[D] Cel 'sins

" 3

N11. Estimate the length of the line

segment below: e

[Al 23 grams

t B1 6 centimetres

[Cl 40 millimetres

[D ] 14 scals

12. Estimate the length of the line

segment below:

. [A 10 millimetres

(13) 4 centimetres

[C) 4 pascals

[D], 23 milligrams

SECTION D

13, The metric unit which replaces

the gallon is:

[A] kilopascal

[B] litre

[C] kilolitre

[D ] millilitre

14, The metric unit whkh replaces

horsepower is:

[A] kilokelvin

[B) kilopascal

[C ] kilopower,

[D ] kilowatt

Use this conversion table to

answer questions 15 and 16,

mm in. mmIL\,. in,

100 3,94 10 0,39

200 7.87 20 0,79

300 11.81 30 1,18

400 'r, 15,74 40 1.57

500 19.68 50 1.97

600 23,62 60 6

700 27.56 70

800 31.50. 80

.,76

3.15

(900 35,43 90 3,54

.,15. The equi'valent of 230 mm is:

[A] 2.30 in.

[B1 9.05 in.

[C] 23.0 in.

[D] 8.05 in.

16, The equivalent of 320 mm is:

[A] 32,0 in,

[B] 12,6 in.

[C] 3,2 in,

[Di 12.0 in.

. TESTING METRIC AgILITIES

4
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ANSWERS TO EXERCI§ES ANb TEST

EXERCISES 1 THRU 6
.

Tb answers depend on the items
used for the activities.

'EXERCISE 7

('urrently acceptid me,tric units of
measurement for each question are
shown m Table 2. Standards in eaCh'
oc( upation are being established

now, so answers may vary.

,

EXERCISE 8

a) 2,6 cm e) 13.2 cm
b) 58.3 cm fl 80,2 cm
cl . 9.4 cm g) 140,0 cm
d) 68,0 cm hI 230,7 cm

EXERCISES 9 THRU 13

Tables are reproduced in total. An-
swers are in parentheses.

Exercise 9

metre

m

centimetre
, cm

millimetre
mm

1 100 1 000

200 (2 000)
3 (3001 (3 000),
9 1900) (9 000L

r .

151 1500) 5 000

74 i7 400) i74.0001

0.8 - 80 - i 800),

0.6 '160i 600

10.025 t 2.5 2'
10.148) 14.8) 148

( 6.39) 639 . i 6-390 )

1.

Exercise 10

millilitres
ml ,

litres

I

3 0013:_

6 000

(8 000)

OA 000) (14) ,

(23 000) . 23

300 . '. 0,3

700 (n
(900) 0.9 ,

'250 (0.25)

1470)' 0.47

. 275 (0.275)

Exercise 11

THE CENTER FOR VOCATIONAL (DUCATION

litres

1

millilitres

ml
...

a 8 000

5 15 000).
46 -,.. (46

,

000)

(32) .." ,32 000

0,4' (400)

0,53 (530)

. (0,4,8) 480

D.'(ercise 12

grams

g

kilograms

kg

4 000 4

9 000,. (9) .

23 000 (23)

(8 0001 6

3o)1 10.3)

275 10,275

Exercise 13

kilograms

kg

granis

g

7 , 7 Q00

11 (11 000)

, (25) 25 000

0.4

0.63 (630)

10.1751 175

Exercise 14

a ) 10 000 ml

b ) 0.5 m

c ) 1;25 litres

d ) '50 mm

e ) 2.5 kg

f ) 12 cm

g ) 250 ml

h ) 1.1 t

i ) 2 000 mm

j ) 0.5 kg

k ) 0.51itre

1 ) 500 kg

m) 1 000 cm

n ) 25 mm

o ) 240 cm

p ) 2 000 mm

EXERCISES 15 AND 16

The answem depend on the

items used for the activities.

EXERCISE 17

Part 1.

a ) 2,25.kg

b ) 175.8 litres

c ) 10.16 cm

d ) 1.27 cm

e) 6,1 mx

9.15 m

f ) 2 ha

g ). 45 4

h ) 45.72 cm

i ) 7.581itres

j ) 0.47 pt.

k ) 177.6 ml

I ) 4.83 km

m) 15.24 cm

n ) 3.8 litres

o ) 0.61 m

Part 2,

a ) 0.09 in.

b ) 27.56 in.

c ) 1.312 in.

d ) 24.41 in,

e ) 2.05 in.

f ) 0.75 kW

g ) 165 kh
h ) 55 m.p.h.

i ) 34 m.p.g.

j ) 105 hp

Part 3.

a ) 3.79 litres

b ) 0.95 litre

c ) 177.6 ml

d) 30.5m
e ) 50.8 cm by 35.56 cm

f ) 112 m of 1.27 cm

g ) 2.25 kg .

TESTING METRIC ABILITIES

1. C 9. C

2. B 10. C

3. B 11, B

4. D 12. A

5. D 13, B .

6. D 14, D

7. C 15, B

8, D 16, B

11.5, GOYEiliENT HINTING
()Ma, 1.976-157-069/6208 Reg ion No. 5-11
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCkS 1 THROUGH 5

(* Optional)

LINEAR

Metre Sticks

Rules, 30 cm

Meaiuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 m

*Trundle 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

Metric Spoon, set of 5,

1 ml 25 ml

Dry Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*Kilogam Scale

*Platform Spring Scale

5 kg Capacity

10 kg Capacity

'Balance Scale with 8.0iece

mass set'

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer,

THE CENTER FOR VOCATIONAL EDUCATION

the ()rho Siee Unleltoy 1960 Kenny Road Columbus Ohno 1,11l0

SUGGESTED METRIe 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 4."

* A. Assorted Metric HardwareHex nuts, washers, screws,

cotter pins, 'etc.

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

C. Vernier CaliperPocket slide type, 1211Mm range

* D. MicrometerOutside micrometer caliper, 0 mm to 25 mm

range

E. Feeler Gage-13 blades, 0,05 mrn to 1 mth range

* F. Metre Tape-50 or 100 rn 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 DevicesFrain gage, barometer, humidity, wind

velocity indicators

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

etc. s:'\

L. VelocityDirect reading or vane type Meter

* M. Road MapState and city road maps

*

*

N.

0,

ContainersBudkets, plastic containers, etc., for mixing

and storing liquids

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

storing dry ingredients

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

hardwareLand school suppliers, Also, check with your school distzicitti

math and science departments and/or local industries for loan of their

metric measurement devices

Measuring devices currently are not available. Substitute devices (i.e., theriMometer)

may be used to complete the,masurement task. .

q.:S.

.1

Tool, and Devices ,List

?
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\l'etia. I raining Department, Creaks('

Ennersal, Inc., Towel Id, 27(0 ti.orthwi:stern Highway, Southfield,
I075,1976, I booklets, 3 )I) each, $12.110 set, diseounts

ScHes of booklets present, stepliy-step direct ions. questions, answcrs On

luny to read metric measureme.nt tools: nncrometers, virrites 'ahp&'rs, rub's,
(hal indicators

'yttlIR1C. S1 1111.1FR:

Rtokku Sharpe Manufacturing Co., PrOVisiDn Park, North Kingstown, Ill O2N52

Industrial quality inierowettIs, steith rules, screi pitch and thickness gages,

squares, depth gages, calipers, dial intheators, conversion charts and.guidft

Dick 111A Company, P,0 Boy 1267, Galesburg, IL 61101

Instructional quality rules, tapes, metre stOts, cubes; height measures,

trundle wheels, measuring cups and spoons, personal scales, granailogram

scales, feeler and depth gages beakers, themiometers; hits and,ot her aids,

Millimeter Industrial Supply Cikp., 162 Central Avenue, Farmingdale, L. I.,
NY 11735

Industrial fasteners, taps, dies, reamers, drills, wrenches, rings, bushings,

calipers, steel rules 'and tapes, feeler gages,

(haus Scale Corporation. 29 ilanoter Road, Horham Park, NJ 07932

Instr0ctional quality and precision balances and scales, plastic calipers and

stackable gram cubes for beginners,
,

INF( RMATION SOURCES

American' ational Met ric Council, 1625.Mas!alchusetts Avenue, NAV., \V ashington,
('I

20036

(*.harts, postersreports and pamphlets, Metric Reporter newsletter. National

metric coordinating council representing industry, government, education,

professional and trade organizations.

American Petroleum Institute, 1801 K Street, NAV., Washington, D C 20006

Information On the metric eystem, free and inexpensive charts and
pubhcat ions

National Bureau of Standards, Office of Information Activities, Department of
Commerce, Washington, DC 20231.

A

Free and inexpensive metric charts and publications, also lends filins and
displays.

v of Autiunotive Engineers, Two Pennsylvania Plaza, New York, NY 10001

In formatiowory the utetric system, free ;nut inesponsiye charts and

publications.


