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ABSTRACT I

Designed to meet the job-related\metr mepsureMent
AN

needs of stage lighting technology students, this'ins tiOnal
package'is cne of five for the arts- and humanities occ pations
'clattr, part of a'set. of:55,packages for metric'insiruction in
ierent occupations. The package is ilApded for studentS who

Already know the occepational terminology, measurement.teras, and
tO0,0 currently in uSe..Each of the five units in.this instructional
padkage,Contains performance objectives, learning activities, -and
supporting information in,the tOrm of text:, exercis4s, and tEbles:
addition, sU9gested teaChing techniques are included. At the back of,
the pacicage are objective-based evaluation ifems, a. page of ansliers
to the xercises and tests, a list of-metric materials needed for the
actiVitips, refelences, and a list of sUppliets.- The material is
designed to accommodate a variety ofindividual teaching and learning
-styles-, independent,study,, small group, or whole-class'

6

activity. Eiercises are.interded to facilitate experiences with..
meaSurément instruments, tools, and devices used in this ocCUpation
and job-related tasks Of estimating and measuring. Unit I., a genera],
introdiction to the metric syst4m af-measurementi provides infoimali
hands7on experiences for:the students..This unit enables students to
become familiar with the basic metric units, their symbols, alid

measurement..instrumentie and to develop a set of mental'references
for metric values. The metric' system of notation also is explained.
Unit 2 provides the metric ttrms Vhich are usep in this OccuPation
and gives experience with occupational measurement tasks. Unit 3
focuses.on job-related metric eqUivalents and their relationships.
...Unit 4 provides experience with recognizihg and using metric
instruments,and.tpols'in occupational measurement tasks. It allso 4

'
provides experience in comparing. Metric and.customary Measurement

Ainstruments, Unit 5 ledesigned to give studeptpractice in
ccnieing cu5p3mary and metric measurements;: a Skill considered
useful'auring the transiiicn to metric in each oca-upation. (HD) --)
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TEACHING AND LEARNING

THE METtIt SYSTEM

This metric instructional package was designed to meet job-related

Metric measurement needs ,of students. To use,this package students

should already know he oc9patiOnal terminology, measurement

tap,' and tools.currently in use\ These materials were prepared with

the help of experienced vOcational \teachers,.reviewed by experts, tested

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

distribution. d

'
Each of the five'

L

units of instruction, contains performance objec-

tives, learning activities, .akd supporting information in ,the form ck

text; exercises, and ,t'ables, In addition, suggested teaching techniques

are included. At the back of this' package are objectivebased evaluation

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

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

.Classroom experiences with this instructional packageluggest the

followMgleaching-leaAing strategies:

Let the first experiences be informab to make learning the metric

system fun.

2, Students learn better when Metric unitsare compared to familiar

4jects. Everyone should learn to "think metric." Comparing

metric units ,th cUstomary units can be confusing.

Students will learn quickly to eStimate and measure M metdc units

by "doing."

Students thould have experience with measuring 'activities before

getting too much information.,

*Pie through the units in an order whin .emphates the

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

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

too much material. v

Unit 1 is a general introduction to the' metric system of me

ment which provides inforMal, hands.on experknces for .the4tu

This unit enables students to. becthiie familiar with the basic met

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

set of mental references for meW values, The 'metric system of nota.

tionalso is explained.

(

Unit 2 provides the metric terms which areused in this occupation

and gives occupational meastirement tasks.

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

ships,

Unit 4 provides experience with rec gnizing 'and using metric

instruments and tools occiipational meas rement tasks. ,It also pro.

vides experience in comparing,Metric and customary measurement in

struments.

Llnit 5 is designed to give students practice in converting custom,'

ary and metric measurements, Siudents should learn to "think metric"

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

conversion tables will be useful durin the transition to metric in each

occupation,

Using These.Instructional Materials

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

edge about the metric' system lhichithey Will use on the job. The

'ercises facilitate experiences wjth measurement instruments, tools,

d devices used in' this occupation and jobrelad tasks of esumating

measuring.

This i7 'Tuctional package also was designed to accommodate a

variety, of inliv;dual teaching aid' learning styles. Teachers are encour .

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

information sheet: may be givli to students for self-study. References

may be usecras supplemental retouices. Exercises.may be used in inde .

pendent study, small groups, or whole-class activities'. All of the ,

materials canl be expanded by the teacher.

Gloria S Cooper

oel, H. Magisos

ditors

This putpcation was developed pursuant to contract No. OEC.0,74.9335 with the

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

tion and Welfare. However, the opinions exprested fterein do not neceuvily

reflect the position or pOlicy 'Of the U.S. Of lice of Education and no.official

endorsement by, the U S Of lice of Education should be inferred,
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SUGGESTED TEACHING SEQUENCE

l. These introductory exercises may iequire

two or three teaching periods for all five'

areas of measurement,

2. Exercises should be followed in the orde

given to best show the relationship

between, length, in, and volume.

3. AsseMble the metric measuring devices

' (rules, tapes, s6ales, 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.

Have the students estimate, measure, and

record using Exercises 1 through 5,

6, Present information on notation and

make Table 1 available.

7, Follow up with- goup dishssion of

activities.

*Other school departments may have devices which

can be used. Metric suppliers are listed in the reference

section,

A

013JECTIVES

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

Temperature Exercises, using the metzic terms and measuiement (dikes listed here.

. ,

SKILLS

. .

I'. Reeognise and use the

' tiait anitta symbol for:

2. Select, um, And read tha

appropriate measuring

4 instruments for:.

I

%.

3. State o- show a

physical ref erence for:

EXERCISES

Lineu

(pp. 3 . A)

. Ares

(0. 5 4) .

V,Olume or Copacity

(19.7 . S) ,

Masi

(R, 9 .10)

a

,'
' Temperature',

4 ..

(p.11).

millimetre (mm) ,

.

centimetre (cht) .

;

metre /. (m)

1. i

square

tentimette

(cm1)

.

square

metre

(m2)

,

,

cubic centi,

MeV% (cm1)

11/

cubic metre

t (mj I
. .

litre (I)

millilitre (mi)

gram (g) _.41

kilogram (kg)

degree Celsius 1

j , (°C)
.4
i

,

)11

'

,

4. Estimete within 25%

. of the actual meuure

N

height, width, or

length of objects

the area of

i given surfs&

capacity of

containers

S

the mw of bbjects

in gams and kilo- '
inn

, the temperature of

the air or i liquid

b

5. `Se'lad correctly

,

,

. metre ntick,,metric

tape meuure, and

Metric rulem

r
° meuuremenis

on graduated'

. volume 1111111111,

4,1g/devices

a kilogram wale

And a gram scale

c

A Celina thermometer

RULES OF NOTATION

1. Symbols are not capitalized uniess the unit,is a proper name (nm not MM). i

1 Symbit ire not followed, by periods (m not m.).'

3', Symbols are not followed by an s for plurali (25 g not 25 gs).

4. A spiiseparates the numerals froin te unit synkls.(41 not 41).

5. Spacestpotcommas, are "useito separate large numbers into groups of three

digits (45 271 km not 45,2711). ,

(
. A zeio p'rece4es the decimal point if the number is less than one.(0.52 g not .52 g).

7., Litre and metre can be spelled 'either ith an re ori-er ending. ,

,

1( ..i., )
'/\hiformation Sheet i'

'
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MEIRIC UNITS SYMBOLS; AND REFERENTS METRIC PREFIXES
6

Quantity ' Metrk Unit 'Symbol Useful Referents .

Length
)

.

.

1

inillimetie Thickneu of dime or paper

'clip wire . r

centimetre
l

cm Width of paper clip

...
metre in Heiglit of door about 2 m

kilometre km 12minute walking diatance

Area

,

*
.

,

square ,

centimetre
i

A

,

cm
2

...

Area of this space ---.
,

,

..........

g I

square metre in`
i

. 4
Area of card

\
tfble top

hectare ha

,

Football field including sidelines

and end zones

Volume and .

Capacity

a

.

.

,.'

millilitre
,

, ;

'Teaspoon is 5 ml
,

litre , I
1

A little morethIn 1 quart ,

,cilic
centimetre

t

.

im3

.

,

. t
Volume of this containei

.

,

4triZ7

..

.

,

,
cubic metre m3 A little more than a cubic yard

,

Mau milligram

,

ng Apple seed about 10 mg, grain of

ulti'l rag

gram g 1, Nickel about 5 g

kilogram
.)

Collegiate Dictibnary,

metric ton

(1 000 kilboaras)
\

$
i

,Webster's

Volkswam Beetle 4

N

Table'1-a

Multiples and

' Submultiples new! Symbols

1 000 000 = 106

1000 = 103

'. 100 ;102

10 = 101,

Base Unit 1 = 1013 ,

0.1 = 10-1

*0.01 = 10-2

0,001 = ltr
,

0.000 001.= 10-6.
,

, ,

mega .(il :')/ ,

kilo (kilii) ,

hecto (141"ti)

Ileka.(dekle)

i/ .

deci Mel'

centi (aid')

milli (niil

micro (mTkr-o)

l',4

k

Is

da ,

:. c

A .

'

1

, Table.1-b

6

V.



LINEAR illEASUREMENTACIIIVITIES

Metre, Centinietre 'Millimetre

I. THE METRE (in)

, o

,f

A. DEVELOP A FEELING l'OR °THE SIZE OF A METRE

1, Pick up one of the metre

---\.stielts and stand it up on the

floor, Hold it in place with

one hand, Walk around4the .

stick, Now standmext to

the stick. With your er

hatd, touch yourself tiere

the top of the metre stick

comes on you.

THAT IS HOW HIGH, A METRE IS!

2., Hold one arm out 'straight

, at shoulder height. Put

the metre stick along this

C 'arm until the end hits the

end of your fingers. Where

jis the other endsof the

metre stick? TouCh your-

self at that end.

THAT L4 I-16W LONG, A METRE. IS!

to

ONTO FON VOCATIMAL EDUCATION

10

3. Choose a partner toltand

at your side. Mover apart,

so:that you Can put one

pd of a metre stick on

your ptirAer's shoulder

and the other end on

your shoulder, Lor* at

the space betieen you.

THAT IS THE WIDTH QF A ME

B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

NoW you will improve your ability to estinte in metres.

Remember where the length and llight of a metre was on 'your

body.

.

For each of the folloiring items:

Estimate the size of the items and write your 'Mate jn th

ESTIMATE column. Measure the siu with your metre stick

and:write the answer in the MEASUREMENT column. ,

' Decide how clOse your estimate was tq theactual measure, If

your eitimate wai within 26% of the actual measure you are a

"Metric Marvel."

1. Height qf door knob

from floor.

Height or door.

3. , Length of table.

4. Width Qable.

5. Length of wa ttif

this roont

6. Distance from

you 4) wall.

,

How aoie

Estimate Measurement Were You?

° (m) (m)

rvo

Exercise 11

(continued on next page)1

,
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vI. I,

NTIMETRE (cm)
10

Thal, are 100 citiltiMetres, in one metre. If there all' 4 metres and

'3 cen4netres, you vitite403,cm [(:4 x 160 cm) + 8 cm .'400 cm

c + 3 mil ..,':' " . , , ( 7 J

i . r 11

I ., /4*-' I

I

,e_ 2 I

K

: A . DEVELOP AWEELIIIG'F7)THE.7.4EOF A.,,CENTIMETRE ,

,

. r ,,,, , , , ?. Go

1 . HoOle metrii iuler a'gainst the width of youfthuMbnail., )

blowrvi4els.it, , , :cm
. ,

, ..../.
\,III., THE MIIIIIMETRE (111m) A, '' . P '.) f . 1

4 A . I Ll e 111, If
.A. 1 - ,. I

There are 10 millimetres in one centimetre. Wi;enTa measurenze

2 centimetres and 5 inilliinetrei,3Cou write 25 nihl [(2 x 10 thm)

+ 5 mm . 20,m+ 5 rim], Ttere are I 000 mm hi 11m.,
!,

. .

1

. 2,, pleasure your thum6 froMlifirst joittlo the encli 4
-I ''' i, . ,,j? .,

Use theinetricsuler to-find 'the igith of your palm,'
,

,

... 4. Measure yourindek or pointing finger. How longig it?, . .. ,

cm

. r

5.'ll1re your wrist \vith a tape mea9e. What is the distance
.,

aroUnd it? r cm

,t

A. DEVELOP.A FEELINb FOR TI:IE SIZE OF, A NIILLIMETIRE

'B. Use the tape measure to find your waist size. cm

,

DEVELOP YOUR ABILITY1OISTIMATE IN CENTIMETiES
tik

YOu aAenow ready' to esiiniate in centimetres. For each of the

following items, follow the procedures used for estimating in ,

0 metres.

1

Lltgth of (paper

clip.

2., Diameter (width)

of a coin.

3. ,Width of a .

,Npoitage stamp.

4. Length'of a .

pencil.

5. Width of a sheet

, of paper., 0

CIC'

* CENTER Fon VOCATIONAL EDUCATtON

How Close

Estimate *asurant Were You?
(cm) (cm)

.10 .11r...

NwrINP.IMINE,

1 9

Using a ruler marked'in millimetres, measure:

1.* Thickness, of a paper cliPwire..,,

2: ,Thicknedof yo'ui fingernail,
A I.

3, Wilt of youi fingernail.

c4

4, liiaineter (widt4Of a 'coin:- mm

5. Diarieter:,(thickness) of tht.lr pencil. mm

mm.6 Vhdtil 'of a possiage stant.

4

B. DEVELOP Nagt ABILITY TO ESTIMATE IN MILLIMETRES

#

You are now ready to estimate in millimetrea. For each of the

following items, follow the procedures used for estimating in

metres.

How Close

Estimate- Measurement Were You?

(mm) (nun)

1. Thickness of a 1

nickel,

2. Diameter (thicknessi

of a bolt.

3. Lenith of a bolt.

,4. Nth of a slleet

o paper.

5..Tlickness of a board

or desk top. ,t

6. Thickness of a

button.

,

elmmiMfwwwwIN

...

,Exercise

4 CI



AREA MgASUREMDITuktl:MTIES

Square Ceritimetre, Square Metre

NEN YOU, DESCRIBE T E AREA OF SOMIANG,, YOU ARE

\SAYING HOnIANY S ARES OF A dIVEN SIZE IT TAKES TO

COVER THE SURFACE.
I

I.

.

'
THE SQUARE ENT1METRE )

A. DEVELOP A FEELING FOR A S4UARE1EN'AMtTRE

.

1. 'Take a clear plastic grid, or use the grid onvage 6.
C

2. Measure tlie length an4iwidth of one of the0 small

squares with a centithetre ruler.

,

a THAT IS ONE SQU ENTIMETRE!

A

/

3. Place your fingernail over the grid. About how many

squares does it take to cover your fingernail?

2

4. .Place a coin over the grd. About how many squares
,

does it take.to cover the coin?

5, Place a postage stamp ovr the grid. ibout how many

squares does it take to Cover the posiage stamp?

C2-111
.11 4 ,

6. Place an envelgeaver the grid. , About how Many

squares does it take to cover the envelope?

C2ill '

7. Measure the le'ngth and width of the envelope in centi-

metres. Length .,cni; width cm.

Multiply to find the area in square centimetres.

cm x cm2 . How

close are the answers you have in6. and in 7.?

THE CENTER FOR VOCATIONAL EDUCATION'

14

II

I

e,

EVELOP YOVR ABILITY TO ESTIMATE IN SQUARE

ENTIVTRES _

You artnow ready to develop your ability to egtimate

in square centithetres.

Rememler"the size of a s2uare centimetre. For eat of the

following itrns, f011ow Ore procedures used for estimating in

metzes.

4, Index card.

2. Boolycover.

.3. Photograph.

4. Window pane or

desk top.

5

How Otiose-
totimate *asurement Were You?

(cm2 )
2 )

a'

II. THE SQUARE mug

,

VELOP A FEELING FOR A SQUARE METRE

Tape four nitre sticks together tp make a square which

is one metre long and one metre wide.

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

big it is.

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

look: See ho* much floor space it covers.

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

much /spaceNovers.

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

mucliof the door it covers, How many squares would it

ttke to cover the door? m2

THIS IS HOW BIG A SQUARE METRE

sr'

(contin

Exercise 2

ed on next page)
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6 ,

4, B. DEVELOPY1OUB ABILITY TO ESTIMATE Iii.SQUARE

ItTRES ,

ou ar '1.noy ready. to estimate in square metres, .Follow th

ures used for estiMating in metres,

1
4 .j.low Close

Estimate Measurement yere You?

\ 02), (ml

Door.

2 Full sheet df

,Znev,spaper.

Chttlkboard or,

fmlletin Ward.

v 4. Floor.

5, Wall.. °

/ 6.
)

Wall chart or poster.

, 7. Side otfile cabint

=11.110.1111

Iele

,

CENTIORiGRID

4

THE CENTER FON VOCATION* EDUCATION
4

Exercise 2

Il



'VOLUME MEASUREMENT XCTIVITIES

Cubic Centimetre,' Litre, Millilitre, Cubic Metre

I. THE CUBIC CENTIMETRE (cm3 )

' I

I.
A. 'DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

4

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

eight, arid width'in centimetres. .

'frHAT IS ONE CUBIC CENTIMITRE!

2. , Fitid the volunie`of a titplitie box. ,

a. Place a it) w of ciibes against the bottom o side

of the box, 'How many cubes fit in die ro

b. Place another ROW of cubes against an joining side

of the box. Howimany rows fit inside the boi

to make one layer of cubes?. L.

How maiy Cubes in each roK,

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

cg Stand *a ROW,pf cubes up against the side of the bo..",

Hof many LlYERS would fit in the box?
o

How many cubes in each layer?

.4

How many'cubes fit in the box altogether?

THE VOLUME OF THEBQX I CUJ
I

CENTItTRES.

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

centimetres, Length cm; width cm;

height cm. Multiply, these numbers to find

the volume in cubic'bentimetres.

cm x cm x cm =

Are the answers the samc in c.and

THE CENTER FOR VOCATIONAL EDUCATION

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC

CENTIMETRES

You are now,ready to develop your ability to estimate
, 4 ,

in cubic centimetres.

Remember the size of a cubic centimetre. For each of

the follo ing items, use the procedures for estimating in

metres.

Estitnate.

(cd)

1. Index card file,

' box. ;

2. Freezer container.

\
.

3. P liaper cjkbox.

41 kox ofstaples.

It, THE 1411E (1),.,,1

. A. DEVELOP A FEELING FOR A LITRE

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

2 ,Pour the water into paper clips:filling eaCt as full as you

usually do. How many cups'd-o- you fill?

THAT IS HOW MUCH IS IN Olg LITRE!

3. Fill the\ e container with rice,

THAT IS OW MUCH IT TAKES TO FILL A ONE

LITRE CONTAINER!
1

1.011

0.1.1

How Close

Measureiryta Were You?

(crei)

ilikom... olpTpionl

f;

t,

Exercise 3
(coniinued on next page)

4
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B. YDVELP YOUR-ABILITY TO ES'FLMATHI 'LITRES

You are ow ready td develop your ability to esthna

litres. T write two and one-half litres, you writeit5 1, or

2.5 litr s To write one-half Roc you write 0.51, or 0,5

litre. To rite o and three-fourths litzes, you write

2.75 l .or 2.75 lit S.

For each of the following items, use the procedures for

estimating in metres.,

1.

9,

Mediumiiie

freezer container.

2. Large freezer ,

contaMer.

3. gmall Ifreezer

container.

t. Bottle or jug.

Tilt MILLILITRE (m1),

, There are 1 000 Millilitres ih.on

a litre Is 500 millilitres, or 0,.5

Estimate Measurem

01 (I)

I

itre.

e.= 50

Ifow Close

Were you?

.1. =d1.1

'4)

r-

00 ml = 1 litre, Halt .

ml.

A. DEVELOPsA, FEELING FOR\A MILLILITR,E

1. Examine a centimetre cube. Anything which h

1 cm3 holds 1

\.;
2. a 1 millilitre measuring spoon with rice. Emp the

spoon into your handi Carefully 'pour the rice into a

small pile on a sheet of paper.

S.

THAT IS H W MUCH ONE MILLILITRE IS!

Fill theyo oon with rice. tilur the rice into another

ile on she t of paper. 7
HAT IS 5 MILLILITRES, OR ONE TEASPOON!

B. bEVE14 OUR ABILITY TO ESTIMATE IN MILLILITRES

You are noi ready to estimate in miilili>Follow the

procedures usred for estimating metres.

1*. Small juicejcan.

2. Paper cup or tea

3. Soft drink can,

Bottle.

IV. THE CUBIC MEiltE ( )
it .

A. tpEVE OP A FEELING FOR A CUBIC MET

Fill the 15,ml spOon with 'rice. Pour the ric'e into a third

Pile on the pa

THAT IS 15 MILLILITRES, OR ONE TABLESPOON!

NTER'FOR VOCATIONAL EDUCATION

IT%

, How Close

Estinute hieasurement iiire You?

1. Place a one metre square on the floor irt to the walil

' *Ire a ibtre 'Vie 'wall.
$
3. 1 ;Picture a x that ItOuld fit info that space,

THAT IS THE VOLUME OF ONECUBIC MET E!

DEVELOP YOUR ABILITY TO ESTIMATE IN1UBIC METRES

For, eaCh okhe folloviing items, follow the estimating pr

ures usedIefore.

1. Office desk,

2. File cabinet.

Small room.

Bow Close ,

1Estimate Measurement Were, You?

(r113) (1113)

f

,

o

gamtaly.

1.

'21

Exercise3'



,

MASS '(WEICHT) MEASUREMENT ACTJyJTrES

Kilogram, dram

The mass of ah object ih measure of the amount of matter in the

object. This amount is alWays tht same unless you add or subtract some

master from the object, Weight is the term that most people use iien
they mean mass. The weight of an object 4 affected by gravityAhe

mass of an object is not. For eXample, the/weight of a person on earth

might be 120 pounds; that sankperson's weight on the moon Would be

20 pounds. This difference is beeguse the purof gravity on the moon

is lels than the pull 'of gravity on'earth. Ayerson's mass on the earth .

. and on the moon wouldthe the sanieThe metric'system does not

measure weightit measures mass. We will'usf the term mass here.

7

The symbol for gam i g. A I

'The symbol for kilogram is

There are 1 000 grams in one kilogram; or 1 000 g-= 1 kg.

Half a kilogram can be written as g or 0.5 kg.

,A quarter,of a kilogram cah bewrttes 250 g,or 0:25 k.

Two and thr ourths kilogram is written as 2,75 kg.

HE KILOGR (kg)

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM

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

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

and com ,are it to the reading on the scale or balance.

22
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g 1 kilogram box.

2. Textbook,

3. Bag of sugar,

4. Package of paper. it

5: Your own mass.

0
B. 'DEVELOP YOUR ILITY TO ESTIMATE IN KILOGRAMS

0

(
For the following items ESTIMATI:the mass of the object in

kilograms, then use the scale orbalake to find the exact mass

of the object. Writeithe exact mass in. the MEASUREMENT

column. 'lite Ai r o oriitimate is:

0 I,, Bag of rice.

How Close

Estimate Me urenvnt Were You?

(kg) (kg). 14.11
2, Bag of nails. 44.1444.4 4.4:4=l 141411144=

3. Large puise or

briefcase.$ 1,,
4. Another peton. 444=,041.

5. A few books,

Exercise 4
(continuedon next page)
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GRAMI

DEVELOP A FEELNG FOR A GRAM

ri

1. Take a colored plastic cube. flolct it in your hand.

Shake the cube in your Salin as if t aking dice. Feel the

pressure on yourItaiid when. the,,c4elsin motion, then

when it iS not in Motion. '

TVAT IS HOW HEAVY A GRAM IS1

a second cube and attach 'it 'to th first, phake the
/cubei in first one hand anil then the ottfr'hand;

'tlkcubes near the tips of your fingers, moving you

hand up and down.

THAT,IS THE MASS OF TWO GRAMS!

,

B. DEVELOi youg ABILITY TO'ESTIMATE IN GRAMS

3. Take five cubs iti one hand abd.shake theni around.:

TH4T IS ME MASS OF FIVE GRAMS!.

,

01

1

(-1

CEIVIER FOR VOCATIONAL EDUCATION
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;
You are now ready to iTprove your ability to estimate in

grains. Remember how bevy the 1 gram pubé is, how beavy, .

the two gam cokes are, and how heahe five.grani oubes

are. For each of the following iteis, fotow the prOcelilureis'

used foi estirnating in. kilograms..
41.!

1. Two thinbtacks,

r 2. Pencil.

3: Two.page letter

and' envelope.

4. Nickel.

5, Apple.

6. Pg1(4e of

, margarine.

, How Close

Estimate MeasureMent Were You?
(g)

\t,

Exercise 4

23)



TEMPERATURE MEASUREMENT Af2thTIES

Degree Celsius

I. DEGREE CELSIRS,CC)

Degree Celsius (°C) is the metric measure for tempera
'

A. DEVEtOP,A FE,E4NG FOR DEGREE CIO

Take a Celsius thermometer. Look at the marks

B. , DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write dowiRow many degrees

Celsius you think it is. Then meisure did write the MEASURE.

MENT. See how close your estimates and actual measure

mentstre,

.t'

1. Find 0 degrees.

WATER FREiZES AT ZERO DEGREES CELS

WATER BOILS AT 100 DEGREES CELSIUS

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

(100°Ci

Is

finger

very

finger

.round

minutes

tempera-

S (0°C

the

hot,

into

the

,

,2,

3.

4:

5.

6.

7.

sonie hot and

cold water in a;

container. Dip your

finger into the

water.

,Pour out some of

the water. Add some

hot water. Dip your

finger tuiclid inks

the water.
-

Outdoor tempera.

ture,

Sunny windoW sill.

Hut of ice and water.

Teibperature at

floor.

Temperature at

ceiling,

room cool, warm, otabout right?

3 put some hot water from the faucet into a container.

Find the temperature. °C. ip your

, quickly in and out of the water, Is tl water

hot, or just warm?

4. Put sou cold water in a container with a thermonter..

Find ihe temperature, °C. Dip yOur

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

5. Bend your arm with the inside of youtelbow

bottom of the thermometer. After about three

find the temperature. °C. Your skin

ture is not as high as your body temperature.

NORMAL BODY TEMPERATUREIS 37 DEGREES

CELSIUS (37°C).

A FEVER IS 39°C.

A VERY HIGH FEVER IS 40°C.

CCINI. CUTER FON VOCADONAL EDUCATION

1
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. How Close

Estinste Measurement Were You?

(°C) (°C)

bitaumm... 11

-77 M.11110

14111.1 11611.01MI Ylillm.M11011
0710.

Exercise 5

27

11



12.
;

2
UNIT

OBJECTIVES

The studeilt will recognize and use the metric

ten, units, and symbols Used in this occupa.

don.

O Given a metric unit, state its use in this

occupation.

Given a Measurement task in this occupa2

tion, sele4;be appropriate metric un(t

and meastirement tool.

SUGGE EACHING SEQUENCE

1, ',Assemble thtric measurement tools (rtiles,

tapes, scales, thermometers, etc.) and

objects related to this occupation.

2. Discuss with students how to read the

tools.

Present and have students discuss

. Information Sheet 2 and Table 2.

Have students learn occupationallyi
related metric measurements by compiet.

ing Exercises 6 and 7.

performance by. using Section A of

"Testing Metric Abilities."

OC'ME CENTER FOR VOCATIONAL EDUCATION
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METRIS IN THIS.occur;ATION f'

Changeovesto the metric spystem is under way. Large corporations are already using

metric measurement to Compete in the world market.. The metric'system hp been used in

various parts of industrial &A scientific communities for years. Legislation, passed in

1975, authorizes an orderly transition to Ilse of the metriC system. As businesses and

, industries make this metric changeover, employees will need to use metric measurement

in jo -related tasks.

Tabl4 2 lists those metric tern which armost commonly used in this occupation.

These tern are replaEing the meaturement units used currently. What kinds of job.

relatedlasks use measurement? Think of the many different kinds of measurements you

now make and use Table 2 io discuss the metric terms which replace them. See if you

'catfadd to lie list ofiuses beside each metric term

Information Sheet 2
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Metric Units foi Stage Lighting Technology

Quo* , Unit Symbol Use o

1
Length

. .millimetle- . in!ll
Cable diameter; focal length; plugs and 'adaptors; lamp

dimensions; drill bit sizes; length and diameter of bolta

and screws; wrench openings; dimentions of steel sheet

pipe, and bar stock; lens size; wire thickness.

cintimebe

,

f
_ .. .

instrument position; light throw; spot size; color frame

size; lens size; sheets of gel.

, metre m

.

s ,

V

Cabin; light thrOw. )
Area .1 square centimetre

/ 'Lens surface; steel plate.

,

square metre). ma
.,

Lighting area; dor* spec

Volume/Capacity

.

.

i. .,

millilitre

..
Liquid CiNA011, &micas, paint; me4urement of

granular materiels by volume,

-litre r

. cubic metre in3

,
Touring truck; sktage and shipping clue.

Ida gram g
, Instruments, dimmas, equipment '

kilogram kg

Temperature

.

degree Celsius
,;c1C Dimmer room, lighting instruments.

.*kehrin K - . Color temperature of a light puree.

Itesitantse' 1 ohms
Dimmers; cable; color medlum conductors; switches.

Luminous., Flux lumen lin . -
v.
Amount of light emitted from a light FORM

Luminous Efficacy lumens per watt . Im/Vi ,
Lamp efficiency..

Illumination lumens per equare metre

(also celled lux)

--.
,,

linlin2

(11) ,

,

Intensity of light on given meting mace, .

*0°C 273,15 K; 100°C 373,1.5 K

(11:CTHE CENTER FOR VOCATIONAL EDUCATION
Table 2
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TRYING' QUT METRIC, UNITS

Toigive you practice with metric units, first estimate the measure-

ments of the items below, Write down your best gtess next to the item.

Then actually measure the.item and write down your answers using the

correct metric symbols. The more you practice, the easier it will be.,

Estimate Actual

Length

1, Palm width

Hand span

Pr

3. Your height

4. Giici height

5. Distance betWeen instruments

6: Aframe ladder

7. Height of beam port

8. Length of cable

9, Radius of beam projetor

Area

10. Linneback projector slide

11. Desk top

12. Cl room floor

13. Sheet of gel

14. Stage platform

ft

Volume/Capacity

15. Small bottle

Estimate

16. Measuring cup. (mefric)

Actual

17. Liquid cleaner container

18. Small box or package

19. Touring truck

20. Tool box

21. Light control booth

' 22. l'ortable dimmer

23. Textbook

24. Nickel

25. Youielf

26. Paper clip

27, Package of gels
)

28, A litre of water

Temperature

29, Room

30. Outside

31. Hot tip water

32. Cold tap water

.

,THE CENTER FOR VOCATIONAL EDUCATION Exercise '6
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LIGHT&G WITH METRICS 2
It is .important to know what metric measurement to use. Show

what measurement.to tie in
4
the followihg situations.

.6,
-11

1. Diameter of 18 gage cable

2. Mass oft fresnel lamp

3. Diameter Of pipe

4. Heigheof Aframe ladiler

5. Distancelbetween pins on pin

connectov

6. lass of a carton of caole

7., Area of scoop gel frame

8. Diameter of prefocus base lamp

, 9. Maximum overall length of lamp

10. Mass of a section of strip lights

11. Light losa with steel blue Bosco

gelatin

\ 12. Bolt length for handing lights

,

13. Distance of light throw

14 Areac5f acting space

405. Mass kif tool box

16. Opening of wire stripperS-

-Width.of spot light beam on stage . .

18. Height of light tree'

19. Area of cyClorama

20. Distance between first and secon4

electrical battens

21.. iikpth of stage

22. Width .of proscenium

30 ME CENTER FOR VOCATIONAL EDUCATION

Exercise 7
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UNIT

'OBJECTIVE .

The stlident will recognize and use met-
ric equivalents.

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.

2. As soon as you have presented the

Information, haVe the students complete

each Exercise.,

3, Check their answers on, the page titled

ANSWERS TO EXERCISES AND

TEST.

4. Test -formance by using Section B of

"Testin Metric Abilities."

TR CENTER FOR VOCATIONAL EDUCATION
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METRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

1,

1 2 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 nun = 0.1 cm (one-tenth of a centimetre). This means that

mm= 0.7 chl,so 57 mm = 5 cm+ rnm

= 5 cm + 0.7 cm

= 5,7,cm. Therefore 57 rnm is the same as 53 cm.'

Now measure 'the paper clip. It is 34 mm. This is the same as 3 cm + mm. Since each
millimetre is 01 cm (one-tenth of a 'centimetre), 4 mm = *cm. So, the paper clip is
34 mm= 3 cm + 4 mm

= 3 cm+ 0.4 cm

= 3.4 cm. This means that 34 mm is the same as 3.4 cm. j
Information Sheet 3

Now you try some.

a ) 26 mm = cm e ) 132 mm cm

b ) 583 mm 7- cm f ) 802 mm = cm

c ) 94 mm = cm g ) 1 400 mm = cm

d ) 680 mm cm h ) 2 307 quill cm

Exercise 8

37



Metres, Centimetres, and Milletre§
There are 100 centimetres in one metre. Thus,

2rn 2 a1,00cm 200cm,

3m 31100cm- 300cm,

8rtiN 8x10Ocm = 800cm,

36m36 x 100cm-3600cm.

There are 1 000 millimetres in one metre,,so

2m. 211000mm. 2000mm,

3m., 3;1000 mm. 3000mrn,

6 m 611000mm- 6000mm,

24 m 24 x 1 000 rim,. 24 000 mm.

From yor work with decimals you should knovrthat

one-half of a metre can be written 0,5

14

lye-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

0.75 m= 0,75 x 1 000 mm

I
75x1000mm

1 000

= 75 x 707 mm

= 75 x 10 mit

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

InforMation Sheet 4

Fill in the following chart.

38

metre

m

/millimetre

cm

millimetre

mm

100 1 000

2 200 .,

3

9 .

5 000

'14

0.8 . 80

0.6
Co 2,5 '

148 ,

639

THE CENTER FOR i'OCATIONAL EDUCATION

.Exercise 9

17.

Millilitres to Litres

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

2 000 millilitres is the same as 2 litre's,

3 000 mi is the same as 3 litres,

4 000 mt is the same as 4 litres,

12 000 ml is the same as 12 litres.

Since there are 1,00 millilitres in each litre, one way to change milli

litres to litres is to divide by 1,00. For example,

1 000

1 000 ml 176 litre 1 litre.

Or
,2 000

2 000 ml litres 2 litres.
1 0

Ana, as a final eiarnille,

28 000
28 000 ml litres = 28 litres,

1 000

Vbt if something ho ids 500 ml? How niany ljtres is.this? .This is

worked the same way. .

500
500 ml litre 0.5 litre (five-tenths of a litre 1. So 500 nil

1 000

is the same as one-half (0.5) of a litre,

Change 57 millilitres tO litres,

57 mi hue = 0.057 litre (fiftylleven thousandths of a

litre).

4/

Information 'Sheet 5 ,

Now you try some. Complete the following chart,

millüits

(m1)

3 000

6 000

1-1 000

23

300

700.

0.3

0.9

250 -

0.47

275

Exercise 10

39
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1

Litres to Millilitres

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

there arel 000 millilitres in one litre, on1 litre = 1 000 ml.

So,

2 litres = 2 x 1 000 ml = 2 000 ml,

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

13 litre's .13 x 1 000 m1.13 000 ml,

0.65 litre . 0.65 x 1 000 ml = 650 ml.

j

Information Sheet 6
Now you try some. Complete the following chart

litres

l ',

millilitres

ml

8 8 000

5 -
46 _

32 000

0.4

0,53

480 N Exercise 11

Grams to Kilograms

There are 1 000 'grams in one kilogram. This means that

2 000 grams is the same as 2 kilograms;

5 000 g is the same as 5 kg,

700 g is the same as 0.7 ki and so on.

To change from grams to kilograms, you use timame procedure for

changing from millilitres to litres.

Try the following ones.

grams

g

kilograms

kg

4 000 4 4

9 000

23 000

8

300

275

THE CENTER FOR vOCAT1ONAL EDUCATION

Information Sheet 7

Exercise 12

Kilograms to Grams

To change kilograms to grams, you multiply by 1 000.

4 kgx. 4 x 1 000 g = 4 000 g,

23 kg . 23 x 1,000 g 7,23 000 g,

0.75 kg = 0.75 x 1 004 Th0 g.

Complete tlie following chart.

kilograms

kg

rain S

7 obo

25 000

0,4

0,63

41)5

Changing Units at Work

Some orthe 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.

Information Sheet 8

Exercise 13

a ) 500 cm of cable is I m
b ) 2.5 cm diameter cable is mm

c ) 150 mm2 color frame is cm2

d ) 400 g dimmer is kg

e ) 0.251 of cleaning fluid is ml

f ) '1 000 kg of lighting equipment is t
g 500 ml of heat resistant paint is 1

h ) 300 mm projector width is cm

) 45 cm scoop is mm

10 m measuring tape is cm

k ) 2 400 nim wood panel length is cin

) 2 cm bolt length is mm
m' 1.5 cm lamp length is mm
n ) 2 litres of water is ml

qt. Exercise 14
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UNIT 4

OilECTIVE

The student will recognize and use

instruments, tools, and devices for mea-

surement tasks in this occupation.

Given metric and Customary tools,

instruments, or devices, differentiate

between metric and Customaiy.

Given a measurement task, select

and use an appropriate tool, in-

strument or device.

Given a metric measurement task, judge

the metric quantity within .25% and

measure within 5% accuracy.

SUGGESTED TEACHING SEQUENCE

1. Assemble metric and Customary mea-

suring tools and devices (rules, scales, ,

°C thermometer, drill bits, wrenches,

measuring tapes) and display in separate

goups at learning stations.

2. Have students examine metric tools and

instruments for distinguishing character-

istics and cOmpare them with tustomary

tools and instruments.

3. Have students verbally describe charac'.

teristics,

4. Present or make available Information

Sheet 9.

5. Aix metric and Customary tools or

equipment at learning station. Give

studvits ExerciseS 15 and 16.

Test iNdormante by using Section C

of,"Testiii Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION

SELECTING AND USING 4

METRIC INSTRUIviENTS TOOLS AND DEVICES

Selecting an improper tool or misreading'a scale can result in an improper purchase

order, inadequate lighting, damaged equipment, or injury to self or fellow workers. For

example, putting a kix kilogxam instrument (about 13 pounds) on a support designed for

six pounds could cause a serious accident. Here are some suggestions:

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

products are needed for a Oven task.

2. Examine the tool or instrument before using it.

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

numbers, tens or tenths, hundreds or hundredths.

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

5. Look for decimal friictions (0.25) or decimal mixed fractions (2.50) rather

than common fractions (3/8) onlwire, drill bits, and wrenches.

Pt

6. Some products may have a special metric symbol such as a block M to show

they are metric.

7. 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

43
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WHICH TOOLS FOR THE JOB?

(41,Practice and prepare to demonstrate your ability to identify,
select, and um metricicaled tools and instruments for the tasks given

e lov. You should be able to use the meaaurement tools to the appro.
iate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instruments, or

devices to;

. .

1. Calculate the resistance of a No. 10 gage calile, 500 m long.

2. Order Rosco gelatin for ten 20 cm instmments.

3. Find the area of a circular acting space with a diameter of

800 cm,

4. Esthnate the length cf cable necessary to wire lamps for a

full stage scene:

5. Calculate the distance needed to projectan image 300 cm bY

,300 cm from a Linneback to the cyclorama.

6. Space lamps on a strip light.

7. Determine how many solid state dimmer controls can fit

into a control panel.

8. Determine the dianieter of a lighted area.

9. Measure the stage space in view to the audience,

.10. Adjust the height of an instrument to light an actor at 45°.

11. Check proper temperature in the dimmer room.

12. ...Find the amount of wire needed to make up ten adaptors

of a specified type.

1MMMIIftw.ma.rnm.

THE CENTER FOR VOCATIONAL EDUCATION
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MEASURING UP IN STAGE TECHNOLOGY

Pot the tasks below, estimate the metric measureMent to within

25%if actual measurement, and verify the estimation by measuring '
to within 5% of actual measurement.

Estimate Verify

1. Teaser height

iize of ellipsoidal spotlight lens

3. Capacity of a storage room

4. Mom of 900 cm of cable

5. Width of proscenium opening

6. Distance from light cove to

forestage

7. Select appropriate size wire for

500 W instrument

8. Height of an elevated acting area

9, Mass of weights to counterweight

first electribatten

,

10, Diameter of a roundel

11. Mass of a light,tree base

12. Diameter of spot on stage curtain

13, 'Length of a bolt

14. Wrench opening size

Ex rcise 15 . Exercise 16



'OBJECTIVE

The student will recognize and use metic

and Customary units interchangeab4r in order-

ing, selling, and using products and supplies in

this occupation.

I Given a Customary (or metric) measure-

ment, find the metric (or Customary)

equivalent on a conversion table.

Given a Customary unit, state the re-

placement unit.

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of

materials.

Present or make available Information

Sheet 4Q arid.Table 3.

3. Have students find approximate metric-

Customary equivalents by using

Exekise 17.

4. Test performance,by,using Section D of

"Testing Metric Abilities."

THE CENTER FOR VOCATIONAL EDUCATION
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1
METRIC-CUSTOMAY EQUIVALENTS

of

During the transition period there will be a need for finding quivalents between systems.

Convenion tables list calculated equivalents between the two syste s. When a close equivalent

is needed, a conversion table can be used to fine it. eFollow these ste

Determine which conversion table is needed. 2

LOA 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.

Tile 3 on the next page gives an example of a metric-CIstomary conversion taige which

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

17, Part 2 and Part 3.

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

ments forrustomary units are.* This table can be used with Exercise 17, ?art 1 and Part 3. The

symbol t-; means "nearly equal to." ,

1 cm 2,- 0.39 inch

1 m t 3.28 feet

1 inch 2.54 cm

1 bor.::: 0.305 ni

1 mk 0.2 tsp

1 ml 0.07 tbsp

1 tsp 't 5 ml

1 tbsvz 15 ml

1 m 1.09 yards 1 yard 2-1.91 m 1 k 33.8 fl oz 1 fl oz 29.6 ml

1 km t 0.62 mile mile 1.61 km 1 1'4 4.2 cups 1 cup 237 ml

1 c 0.16 Sq in 1 sq in 1 1'11 pts 1 pt 0.47 1

m 10.8 sq ft 1 sq ft 0.0 m2 112-1.06qt, 11V-4.95 1

1 m2 1.2 sq yd 1 sq yd 0.8 m 1 I t 0.26 gal 1 gak 3.79 1

1 hectare .74 2.5 acres 1 acre 0.4 hectare 1 gram 2z 0.035 oz 1 oz 28.3 g

bin3 2,-0 .06 cu in
.1 lb 0.45 kg

1 m3 35.3 cu ft 1 cu ft 0.03 m3 1 metric ton 2205 lb 1 ton 907,2 kg

1 m3 1.3cuyd 1 cu y d 0.8 m3t, 1 kPa 0.145 psi 1 psi '4-- 6.895 kPa

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

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

Information Sheet 10
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I.

CONVERSION TABLES

MILLIMETRES TO CENTIMETRES TO INCHES FEET TO METRES
METRES TO FEET k.

inm an in. mm cm in, rnm an in, ft. In ft, m IL m m ft. m ft, m ft
100 10 3,93

-
10 1 0,39 I 0,1 0,04 100 30.48 10 3,05 1 0.90- 100 328.08 10 32,81 1 0.28

200 20 7,87 . 20 2 0.79 2 0,2 0,08 200 60,96 20 6,10 2 0.61 200 656,17 20 65.62 2 6.56
300 30 11.1' 30 3 1.18

i
3 0,3 012 300 91.44 30 9.14 3 0.91 300 984,25 98.43 3 9.84

400 40 15.74 40 4 1.57 4. 0,4 0,16 400 121.92 40 12.19 4 1.22

-
400 1312.34 40 131.23 b 4 13.12

500 50 19.68 . 50 5 1.97 5 0.5 0,20 500 152.40 ' 50 15,24

-
5 1.52 500 1640.42 50 164.04

.,

5 16,40
600 60 23.82 .1, 60 6 12,36 6 0,6 .0,24 600 182.88

700 213.36

60 18,29

70 21,34

6 1.83

7 2.13

600 1968,50

700 2296.59

60 198.85

70 229.66

8 19.69

17 22.97'

700 70 27,56 il},.r 70 7 2.7b

-q.,

7 01 0,28

800 BO 31.50
t0

. go g 3,15i 0,8 0,31 800 243.84 50 24.38 8 2.44 800 2624.67 80 262,47 8 ,3 26.25
900 90 35.43 - 1" 90 9 3.54 9 0,9 0,35 900 274.32 90 27,43 9 2,74 900 2952,76 90 24,28 9 29.53

0 '
1000 304,80 r 1000 3280.84

1000 ram or 1 metro . 39,37,,incha I

FOOTCANDLES (ROU15D1F)) TO LUMENS PER SQUARE METRE LUMENS PER SQUARE METRE (Im/m2) TO FOOTCANDLIS

fc Im/m`
i

(I 'x) fc . Imlrn2 (lux) fe lm/m2 (lux) lm/m1 (lux) fc Im/m
2

(111I) te hif112 (l11x) , fc

100 1080 10 108 1.0 11 1000 92.6 .100 9.3 10 0.93
150 1620 16 162 1.5 16 1500 138.9 150 13.9 15 , 1.4
200 2160 20 216 2.0 22 2000 185,2 200 . 18,5 20 1,9
250 2700 15 -170 2.5 21 2500 231,5 250 22.1 25 2.3
300 3240 30 324 3,0 32 - - 3000 277,8 300 27,8 30 2.7
400 4320 40 432 ' 4,0 43 4000 370.4 400 37.0 40 3.7
500 5400 50 540 5.0 54 5000 463.0 . 600 . 46.3, ao 4,6
600 6480 60 648 6.0 , 65 6000 555.6 6", 55,6 60 5.6
700 7660 70 .756 7.0 75 \ 7000 848,1 700 64.8 70 6.500 8640__ . .. . .

7
BO .. .. .. AO

900 9120.,, 90 972 9,0 9000 833,3 900 83,3 90 8.3

1.
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ANY WAY you WANT IT

1. You are working in a theater,as a lighting technician:With

change to metric measurement some of the things you orddr

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 metzic quantity (both number and unit) for each of

the following Customary quantities.

23

a )

b )

c )

)

e )

f )

g )

h )

i )

j )

k )

)

Customary Quantity Metric Quantity

4 qts. of cleaning fluid

6 in. lens

20 ft. cable

12 lb. instalment

1/2 in. cable
,

,

8 ft. power cord

1 in, leas brush
,

50 yd. roll of tape'

1/8 in. drill bit

4 ft. by 8 ft. panel
\

10 ft. projected' image

8 fl. oz. of lubricating oil
,

3 ft. spot on acting space.

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

125 mm = in. f ) 150 ft, m

150 mm = in. g ) 550 lin/m2 = fc

83 cm in.
'T

h ) 2 500 1m/m2 = fc

p in ft. I ) 350 fc = im/m2

il 0 m = ft. j ) 64 fc = lm/m2

3. Coinplete the Requisition Form using the items listed. Convert

the Customary quantities to melee before filling out the form.

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

Order the following stage lighting supplies:

a ) 1 pt. df lens cleaner

b ) 1 spotlight lens, 6 in. by 9 in.

c ) 1 scoop, 18 in. diameter

d ) 6 machine bolts, 1/4 in. by 2 in.

,e ) 1 paint brig, 2 in, width

f ) One 12 ft, metal measuring tape

R--------,

For , .

Date

. .

No.

Deliver to

Date Wanted

,

QTY UNIT

,

ITEM
,

. . ,

.

I.

.

.

/

,

ll

it..;'
. ''.. 1 '0.0' 4.'

.

..

II.

4
' 1 1

A

,

.

Requested

Approvgi

by

by .

\

THE CENTER FOR VOCATIONAL EDUCATION
Exercise 17
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SECTION A

1. One kilogram is about the mass

of a:

[A) nickel

[13,1 apple seed

IC ] basketball

ID ] Volkswagen "Beetle"

2, A square metre is about the

area of:

[A ] ,this sheet of paper

[13) a card table top,

[CJ a bedspread

[D ] a postage stamp

3. Bolt and wrench sizes ire*

given in:

[I] millilitres

[B] milligrams

[C ] millimetres

[D ] pascals,

4. Litittid cleaners would be

measured in:

[A] millilitres

[] metres

centimetres

[D] grams

5. The correct way to write twenty

grams is:

[A ] 20 gins

[B 20 Gm,

IC) 20 g.

[D] 20 g

8. The correct way to write twelve

thousand millimetres is:

[A ) 12,000 mni.

[BJ 12.000 mni

[C ] 12 000mm

[D ] 12 000 mm

SECTION B

7. 'A board 20 centimetzes wide

also has a width of:

[A] 200 millithetrea

[B] 2 millimetres

[C] 2 000 millimetres

(DI 0,2 ;nilliineye

8. A lengtfi of cable 2 metres long

is also:,

(A I 200 niillimetres

[B] 2 kilometzes

IC ] 20 centimetres

[D ] 200 centimetzes

SECTION C

9. For measuring millilitres you

would use a:

[A ] rightetei

[il] ;Iles'

[C] scale

measuting cup

10. For measuring metes you would

use a:

[A] ruler ,N

[B] measuringicu

[C] tape

[D ] scale

THE CENTER FOR VOCATIONAL EDUCATION

52

a

11,' Estimate the length of the line

/ segment below:

[A ) 23ams

(B I 6 centiMetres

[C], 40 millimetres

[D ] 14 pascals

, 12, Estimate the length of the line

segment,below:/
[A] 10 millimetres

, [B] 4 centimetres

[C ] 4 pascals

[D ] 23 milligrams

SECTION D

13. The metric unit for liquid measure

which replaces the fluid ounce is:

[Al gram

[B] litze

[C] hectare

[D I millilitre

14. The metzieuriit for luminous efficacy

which replaces footeandles is: ,

[A] pascals per square metre

[B] footlambertsper square metre

e

(C ) ohms'

ID ] lumens Or square metre

Use this conversion table to

answer questions 15 and 16.

mm in. mm in.

100 3,94 10 c 0.39

200 7.87 20 0.79

300 11.81 30 1.18

400 16.74 40 1.67

600 19.68 60 1.97

600 23.62 60 2.36

700 27.66 , 70 2.76

800 31.50 80 3.16

900 35.43 90 3.64

16. The equivalent of 160 mm

[A] 150 in.

[B] 15 in.

[CI 6.911(2.

[Di 3.94in.

16. The equivalent of 610 rom is:

[A ] 28.84 in.

P3] 24.01 in.

[C] 6.1 in.

[D] 61 in,

Adls

TESTDIG METRIC ABILITIES
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ANSWERS TO EXERCISES AND TEST

RCISES 1 THRU 6

he answers depend on the items

' u d for the activities.

EXERCI

Currently accepted metric units of

measurement for each question are

shown in Table 2. Standards in each

occupation are being established

.now,015 answers may vary.

EXERCISE 8

EXERCISES 9 THRU 13

Tables are reproduced in total. All.

swers are in parentheses.

a) 2.6 cm e) 13,2 cm

b) 58.3 cth f) 80.2 cm

c) 9.4 cm g) 140,0 cm

d) 68,0 cm h) 230.7 cm

Exercise 9

metre

m

centimetre

cm

millimetre

tun

100) .1 000

200 (2 000)

3 (300) (3 006)'

9_1_202.,..:_12)01
(5) (500) 5 000

74 (7400) . (74 000)

0.8 80 1 (800),

0.6 160) 600

(0.025), 15 25,.,

(0.148) (14.8) 148

(6.39) 639 (6 390`),

THE CENTER FOR VOCATIONAL EDUCATION
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Exercise 10

millilitres

nif

litres

1

3 000 3

6,000 (6).
iS 000) 8

t14 000) (14)

(23 000) 23

--ir-177
700 (0.7)

(900) 0.9

250 S0.25)

(470) 0.47

275 (0.275)

Ditse 11

litres

1

millilitres

ml

8 8 000

(5 00t)

46 (46 .000)

(32) 32'000

1.4 (400)

0.53- (530),

(0.48) 480

Exercise 12

grams

g

kilograms

kg

4 000 4

9 000 (9)

: 23 000 (23) ii
(8 0001, 8

,

300 0.3)

275 (0.275)

Exercise 13

kilograms

kg

grams

g

7

,

7 000

11 (11 000)

(25) 25 000

0.4

0.63 (63 )

(0.175)

Exercise 14

a ) Sm
b ) 2mm
c ) 1,5 cm'

d ) 0.4 kg

e ) 250 ml

f ) 1 t

g ) 0.5 litTe

30 cm

i 450 mm

j 1 ON cm

k ) 240 cm

1 ) 20 mm

m) 150 mm

n ) 2 000 ml
LI

EXERCISES 15 AND 16

The answers depend on the

items used for the.activities.

f6P

EXERCISE 17, .

Part 1,

a ) 3.80 litres h ). 45.5 in

b ) 15,24 cm i ) 0,318 cm

c ) 6.1 j ) 1,22 m by °

d ) 5,4 kg 2,44 m

e ) 1.27 cm k ) 3,05 m

f ) 2,44 m 1 ) 236.8 ml 7

g ) 2,54 cm \ m) 0,915 m

25

Part 2,

a ) 4,92 in.

b ) 5,90 in.{-

c ) 32.68 in,

d ) 167.32 ft.

e ) 360,89 ft,

f ) 45,72 m

g ) 50.9 fc

h ) 231.5 fc

i ) 3 780 hnfm2

j ) 691102

Part 3.

a ) 0,47 litre

b ) 15.24 cm by 22.86 cm

c ) 45.72 cm

d ) 6. 0,635 cm by 5.08 cm

, e ) 5.08 cm

f ) 3,66.m

TESTING METRIC ABILITIES

1, C 9.

2. B 10, C

3. C 11. B

4. A 12. A

. 5, D 13 D

6. D 14, D

7, A 15. C

8. D 16. B

* 5 S, &MINOT RION OFFICE 197057169)624 Region No, 5-II
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SUGGFSTED METRIC TOOLS AND DEVICES

NEEDED TO COWLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5

(* Optional)

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 in

*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,
Iml-25m1

Dry Measure, set of 3,

50, 125, 250 ml '

Plastic Litre Box

. Centhnetre Cubes

MASS

Bathroom Seale

*Kilogram Scale

*Platform Spring Scale

5kg Capacity

1 Capacity

Balance Scale with 8-piece

mass set

*Spring Scale, Big Capacity

TEMPERATURE

:Celsius Thermometer

,

S.
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SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO 60MPLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to çompkte Exercises 6,

15, and 16 are indicated by "*."

e

A. Assorted Metric HardwareHex nuts, washers, screws,
cotter pips, etc.

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

C. Vernier CaliperPocket slide type, 120 nun range

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

E, Feeler Gage-13 blades; 0,05 mm to 1 mm range

F. Metre Tape750 or 100 m tape

G. ThermometersSpecial purpose types such as a clinical

thermometer

H. Tem ture DevicesIndicators used for ovens, freering/
coo systems, etc.

I. To olsMetric open end or box wrench sets, socket sets,

hex key sets

J. Weather DevicesRain gage, barometer, humiditi, wind
velocity indicators

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

etc.

L. VelocityDirect reading or vane type meter

M. Road MapState and city road maps

N. ContainersBuckets, plastic containers, etc., for Mixing
and storing liquids

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

storing dry ingredients

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

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

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

metric measurement devices.

'Measuring
devices currently are ncit available. Substitute devices'(i.e., thermometer)

may be used to complete the measurement task.

Tools abd Devices Litt
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