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TEACHING AND LEARNING

THE METRIC SYSTEM

This metric instructional package Was designed to meet jobrelated

metric measurement needs. of students:, To use this package students

should already know the occupatival terminology, measurement

terms, and tools currently in use. ThAe materials were prepared with

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

in classrooms in different parts of the United States, and revisedtefore

.distrihution,

Each of the five units of instruction ,contains performance objec-

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

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

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

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

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

Classroom experiences with this instructional package suggest the

following teaching.learning strategqes:

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

system fun.

2 Students learn better when metric units are cOmpaied to familiar

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

4netric units to customary units can be confusing,

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

'.by "doing."

4 tudents should have experience with measuring activities before .

getting too much' information,

, ,9
5. Move through the units in an order which emphasizes the sim.

plicity of the (net& system (e.g., length to area 'to volume).

Teach one concept at a time to avoid overivhelmjng students With

too much material.

cinit 1 is a general introduction to the metric system of measure-

ment which prOvides inforthal, handkin experiences for the students.
'his unit enables students to become familiar with the basic methc

units, their symbols, and measurement, instruments; and to develoP.a

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

tionalso is explained,

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

and gives experience with,occupational measurement tasks.

Unit 3 focuses on job-related metric equivalents and their relation.
1101.1..1.

ships,

Unit 4 provides experience\ with, recbgnizing and "using Metric

instruinents and tools in occupational measTinent tasks. It also pro.

videS ,experience in comparing metric .and customary Measurement in-

struments.

Unit 5 is designed to give students practice in converting custom

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

and avoid confpating customary and metric units. 'However, skill with

conversion,table?will be deful during thitransition to metric in ea,

occupation.

Usilig These Instructional Materials

This prkage was designed to helP students learn a core of knowl

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

exercises facilitate experiences vorith measurement instruments, tools

and devices used in this occupatOn and job-related taik of estimating

and measuring.

This instruc inal package alsc, was designed ,,to accOnimodate a

variety of Mdividual ,,achingind learning styles, Teachers are incour.

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

information sheets may be given to studentsfor self-study. iteferences,

may be tied as supplemental resources. Exercifes may be used in inde .

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

materials can be expanded by the teacher.

1/4.

Glori S 'Cooper

Joel ,

Editors

This publicatiori was developed pursuant tcontract No. OEC.0.74.9335 with the'
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UNIT 1

f

SUGGESTED TEACHING SEQUENCE

1. TheSe.introduCtoty eXercises ly,require

two or three teaching`periods for all five

areas of measurement.

2. Exercises should be followed in the order

given to best show the relationship

1-aween length, area, and volume,

3. Assemble the metriC measuring devices, .

(rules, tapes, scales, thermometers, and

measuring containers),and objects to be'

measured.*

Set up the 'equipment at work stations

for Use by the whole class or 8 individu-

aliz,ed,resource activitiEs.

5. flavethe students estimate, measure, and

recOrd Using Exercises 1, thfough 5.

Present information on notation ana

make Table 1 available.

Follow up with group discussion of

activities.

.tOther school departme.nts may havedevices

can 4 tied. Metric suppliers are listed,in the reference

sectio

THE CENTER FCC VOCATIONA1 EXXON

OBJECTIVES'

The student will demOnstrate these skills for the Linear, Area, VoluMe-or Capacity, MassAd

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

_
,

SKI.I.I..

. ,
,s'.

..RKIVHIP and,use the

unit and its symbol for:
, .

Select, use, and red the

appropriate meuuring

'instruments for:

3. Stgte or show a

physical reference for

.
EXERCISES

,
.

. .

- lanes:

lPP. 4'4)

,

Area .

(pp, 5 . 6),

Volume or CapacIty

' (pp, 7 . 8) '

Mau

(pp. 9 10)

Temperature

(pill t

.' millimt)e i rem)

centimetre (cm)

metre Im)

square

centimetre

(cm')

%Pare !
,)

metre

(m.21

cubic centt.,

metre, lem3)

cubic metre

'.(rd)

litre (I)

: millilitre Iml)

giam or)

i kilogram (kg)

,

. r

t
degree Celsius

(°C)
,

'

: .,
'

"
,

t Essimate within 257,

of the actual vsure

... /

.

height', width, or

length of objects

the area of

a given surface

, ,

capacity of

NTtainers )

,

the mass of objets

in grams and kilo

grams
,

,

the temkrature of

the air ow liquid

. .

5 Rea8 correctly

t

4 metre stick, metric

,tape measure, andt

metric rulers

a

_./

.

meiure ergs

on gradua d

volume Me ur.

ing deificea I

; kilogram scale

"and a gram scale

:

A Celsius the'rmometer

. .

RUI:ES OF NOTATION
a

1. Symbols are not capitalized unless tbe unit is a proOr name (mM riot MM).

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

3. Symbols are not followed by an s fdr plutals (25 g.not 25 gs).

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

5, Spaces, not cor are used to separate large nuMbers into grotips of three

digits (45 271 km not 271 km),

6eero precedes the decima goint if the number is less titan one (0.52g not ..52 g).

7. Litre and, metre can be spel 't'her with an :re or -er ending.

r
'

Informition Shiet 1
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. METRIC UNITS, S AND REFERENTS
aw.,...

Quantity Metric L'n'it Symbol d liseful Referents

Length millinietre,

.

f
m1

./.
Thcckness of dimeIor paper

clip wire'

centimetre

,

Width of paper clip

metre
,. IL

m
. A Height'of door about 2 m

..

kilometre
,..

km .

i

12.minute walking distance

,,

Area

r

0

*.,

.

,4
Square ,

centimetre
, .

err

.

4.

Area of fhis space. '
,

-

, /

,_,,,

4 ...

.square metre,
I

Area of card table top

hectare 2

,

%

ha

I

Football fiert including sidelines
. . . , l

and end zo s

V

Volume and

Cakacity

I

.
.

millilitre .

,
ml Teaspoon is) ml

'
I

,

A little more than:1 quart-) )
i, ,

centimetre

is

( ,

cm
ti

,

Volume of this container,

.

/
_

cubic metre m3

____:"

A little more than Pubic yard

s'a

Mass

.....-

,

r

:milligram, mg Apple seed alco t 10p1g, grain.of

&lit, 1 mg
,

gram
s. ..,

. .
Niikerabout 5 g

lt,aogram

6

Cirebster's Collegiate Dictionary

metric ton _rwr '

(.1 000 kilogram') t '

''', e ),'-

Volkiwagen BeeHe
. .

77.

8

1-,
Table 17a

<ylv

METRIC PREFIXtS I.

Mpiples sad

Submultiplee

.
Prefixes gymbols r

1 000 000 ; 106

1 000 = 103

100 = 10.,i!

10 = le
. ,

Base Unit'1
0

CO 7. 10-I

_,I
01 = 10 i

0. , _,
0. z io

t.

0,000 001 = 10-6

mega ,(mrie )

kilo (O( (5) ,

, hecto (heklii)

cleleal(diVa)

deci OA

...

centi (sen'ti)

el. ,
.milli (mil

,
i)

micro (nii'lki-o)
, .

-M

, k

d

c

m

P

A

,Tabie 1-b

41'

4.1



LINEAR MEAUREMENT

'Metre, Centimetre; Millimetre

S.

1, THE METRE ,(m)

A. DE,VELOP A FEELING EOR THE SIZE OE A METRE

1, Pick up one of till,. metre

.sticks and stand it up on the

(1,
floor, /told it in placewith,

one hand. Walk around:the

stick. Now stand next

11.

4

1.0

the stick,. With your oer

hand, touch yourself where

the top of the metre stick I
comes on,you,

TILVI N HOW 111(311 A METRHS!

2, Hold one arm out straight

at shoulder height. Put

the metre stick aldng this

carm until the end hits the

end-of your fingers'.. Where

is the other end of the

metre stin? Touclqour-

self at that end.

"illIAT IS 110W LONGA METRE IS!

THE CENTER WR VOCATIONAL EDUCATION

,3

I

'e 3, Choose a partner to stand

at y/our side. Move apart

so that u can put One

end of a m re stick on

" your partner shotilder

and the'other nd on

your sI;oulder, Look at

the space betWeen you,

TI1AT IS ThEADTH OF A METRE;

,

DEVELOP YOLt ABILITY TO ESTINRTE IN METRES

Now you will improve your ability to estimate in metres.

Remember,where the length and height cif a metre,Was on your

body.

For each of the fdllowing'items:

Estimate the size of teh'e.items and write your estimate

' ,ESTIMATE column. Measure the size with your metre stic

and write the, answer in.the NTASUREMENT column,

Decide hT.v clOse your estimate was to the actual measure,' If

. your estimate was within 2'5% ofthe actual measure yoti axe a

"Metric Marvel"

' How Close

Estimate Measurethent Were You?

(m) (m)

1. Heiglit of door knob

frb-efloor,

2. ?if door,

t

.3.. Length of table.

4, Width of table.

5, Length of wall of 'ft,
this r00111

DistanCe from

you to

(Exercise 1 '

(continued on next page) 1
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11:4' 3PrCENTIMETREV1) : . .
, I t ' rt ' lo .,

N

,,n
'

'''I : 4 ' k

.. y ;There at 1\110cernbetres in one mgre, If there are 4 metre; and .
, 4 ' .. 3 centimetres, you,Write,1031cm 1(1 x 1.60 cm) +, 3 cm. ,--. 100 cm

3'cml . s i_cid . 11 1

, A.' DEV'ELOP.:AWE'ELING FO THE SIZEOF A CENTkT
, .

i.

.....
, i, k 9

' ".

,

.., r. Hollditij fnetric kule,r a ins:.t. the width 'of your thu',mbriail.

1-10 \Atte is it.9, . cm :, 1 5 . .4
v

V.

, e, ,

6asure, yokirlhumb frdnthe first jOin4, to the etid.
..

Use the metric ruler,tb find the width of your,pal.m.

I ....
,

'

L. ,:Measuriour index or pointing finger. Hp', lOng isqt5
40-

crr,t

' I °

. , ,
I

t
i

THE MILLIMETRE (mm)

1 ;

Therare 10 millimetres in one rentimetri.. When a nriurement is

2 centimetres and g millitketres; you wrife 25 mm [(2 x.10 mm)

+ 5 mm = 20 mm + 5 mmls.there are,1.060 mm in 1 m,

, f. , , 1

a,

,

A, ;DEVELOP AIEELING FOR THE'SIZE OF A MILLIMETRE

'Using a iuler malked in millimetres', Measure:

1.. Thicknes I a paper clip wire. mm
'1

5; Measureyour wrist with a tape measure. What is the distance

arotind i1ti. cm

A'. *
6, Use the tape measure to find your waist size. . cm

DEVELOP '011'ABILITY TO ESTME IN CENTIMETRES

.

You are n2 ready to estinite in centimetres. For each of the

followingillms, follow the procedures used for estimating in

rnetrk.
4

How Qse

Estimat6 Iikasurement Wer ou?

v (cm) (cm).

1, Length of a paper

clip.

Diameter (width)

.)f; a coin.

3, Width of a

)

2, , Thickness of your fingernail", mm

\
3. Width'of your fingernail. I I 1 mm

..1. Diameler (wi,clth)of 'a coin.
"

., mm--1---5. ,

.. 5.. , kameter (thickness) of Ow pen'cil. '`nirn
. , ,

poStage stamp.

li'' Length of a

pencil.

5, Width Of a sheet

cif p.aper.

CCTHE pars FOR VOCATIONAL EDUCATION

12

C.

6. Width of a postage stamp. mm

DEVELQP YOUR ABILITY TO ESTIMATE IN MILLIMETRES*

You are now ready to estimate j millimetres. For each of the

following items, follow the proCedures used for estimating in

metres,

Thickness of a

'nickel. .

2. . Diameter (thickness)

of a bolt,

Length of a holt.

4, lirtith of a sheet

.0 paper.

t9...5. Thickness of a bioard

or desk top,

6. Thickness of a

button.'

How Close

Estimate Measureinent Were You?

(mm) (mm)

Exercise 1



a Or

"1

4 ,

AEA EA:SOREMgNil ACTIViTIES

Square Centimetw, Squate Metred

4;410
, 7 i

\

74, WHEN IYOU DfSuRIBE THE AREA OF SOMETHING, YOTRE

sAylNp HOW\111NY SQLARES.QF A GIVENZE IfTAKES TN

COVER THE StiffEACE, .., '
N . a i

I. .11115A,UARE CENTIMETRE (cm2 )
, , J

. ._,
s,

A, . DEAILOP A EEEHING FOR A SQUARE CENTIMEfRE
,..

a
1. "Fake a clear plastic grid'or use the grid on e

, -
these small2. Measure fhe length atiecwidth of

squafes with a centimetre ruler.,.

0; /
THAT IS OliE SQUARE CENThETRE!

ti.3. Place your fingernail over h e ;rid. About how many

square es it take to cover your fingernail?

C2111

, 4. Place a coin over die grid. About how many squares

does it take to cover the coin?c, cni2

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

squares does it take tdo cpver the postage stamp?

2-Cm
Cos 6.

, 6. Place an envelope over the grid. Ahout how many ,

, squares does it take to cove'rthe envelope?

2

7. Measure the length and width .Of the envelope in centi.

P4 metres. Length et: width cm.

Multiply to find the area in square centimetres.

cm x _cm cin2. How

close are the answers yo Thhe in 6, and in 7.?

THE CENTER FOR VOCATIONAL EDUCATION

r,

4

A

J,.

DEVELOP NUR ABFLITY TO ESTIMATE IN SQUARE

CENTIMETWS'

You.are now ready to develrop youi ability to estimate

in square: centimetres.

, .

Remember the size of a sqiiare centimetre. For each.o(the

llowing items,- follow the procedures used for estimating,in

Estirits( Nle

met

1. Index card,'

2. Book cc;ver.

3. Photograph,

4, ' Mndowlpane or

# desk top.

,J

How Close

ure t Were You?

II, THE sopugE METRE (rn2)

DEVELOP A FEECING FOR A SQUARE METRE

1., Tape four metre sticks togeihr to take a square which

isone metre long and one metre wide,

2. Hold the square up with 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 mucir floor space it covers.

4. Place the square o a table top or desk to see how

.44 much space it covers.

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

much k the door it covers. How many squks would it

take to cover the door? m2

THIS.' OW BIG A SQUARE METRE IS! 4,

Exereise 2

(continued on next liage)

15



DERLOP YOUR ABILITY TO ESTIMATE IN SQUARE

!I, TRES

YoN âth now ready to estimate in quare nftrei: Follow the' \

pratedures used for estimating in metres.

Door.

Fill sheet of

newspper.

Chalk lioard "o).

bulletin board,

Floor.

,

. Wall chart,oeposterg"

, 7., Side of file cabinet.

Ho Close

Estimate Measurement .WereiYou?

(nI2 ) (m2 )

..
1

CENTIMETRE GRID

4'

, THE CENTIR FOR vocAnomt EDUCATION

1

Exercise 2
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VOLUME MEASU'REMENT'ACTIVITIES

-

Cubic Centimetre, Litre, Millilitre, Ctibic Metre

THE CI:rilC CENT/METRE (cm3 )

A. DEVELOP A FEELING FOR THE CUELIC CENTIN 'TRE

4

1,4 Pick a colored plastic cube. Measure itsiength,

heigh , and width in centimetres,

111., T IS ONE 'CUBIC CENITETRE!

;

.2. Find the volume of a plastic litr'box,

Ns*

a, Place a ROW of cubes`against the bottom of on
of the'box. How many cubes fit in 'the raw?

b.
,

Place another ROW of cubes against an adjOining side

of the box. How inany Aws fit inside the box

tO make one layer of cubes? IL. i47
HoWmany cubes in each row?

How many cubes in the layer in:the bottom of th'e .

(

box?

c. Stand a ROW of cges up agacnst the side of the box.

. How many LAYERS would,fiyn the box?'

How many cubes in each layer?'

How many cubes fit in the box altogether?

THE VOLUME OF THE BOX IS _CUBIC

CENTIMET4S.

d. Measurkhe length, width, and height of the boxin

centimetres. Length cm; width

Multiply these numbers to finil

the volume in cubic centimetres.

cmx cm x cm
WIMIMMIMIII

Are, the answers the same.in cNpd
a

THE CENTER FOR' VOCATICAOL EDUCATIO1

1

rPt

I

/-
IL DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC

'NTIMETRES

t

You are now readtb develop your abilitf to estimate

in cubic centimetres. .

member the ize of a cubic centimetre. For qch of

. the following it ms,,use the procedures forestimating in \

6etres.

How Close

Estimate Masurement Were You?

(Cm4 (cm3 )

1, Index ca;c1 file 1,.

box.

2, Freeze/ c6ntainer:

.3. Paper clip boxl

4, Box'of staples.

THE LITRE

A. DEVELOP A FEELING FOR A LITRE

Take a one litre beaker and fill it with water:-

'
2. Pour the water into paper cups, filling each aifull as you

. do. How many cups do you 411?

THAT IS HOW MUCH IS IN O'NE LITRE!
,

3, the. litre 3tainer with rice.

THAT,lS HOW MUCHT TAKES TO FILL A ONE

Lit RE CONTAINEIU

(

Exerdisp:3

(continuel on next page)
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L

7".:
'

DEVEL\OP YOUR ABILIT'Y ESTIMTE LITRE

,

?ot are now reado develop your ability to estimate in,

Its, To' write t6 arid one-Hlflitres, yoru write 2.5 I, or

L 2,5 litres...To wi te one alf litre, you wrfte 0,5 1, or 0.5'

titre. To write tWo and t ee-fourths !Ares, ydu write

175,1, or 2,35 .

. '.
For each of the following items, use:the prqcedures foj

eistimdting ill metres.

,

,

. Ho .Close
stfinate Nosureinent Were

(1) (1)

Mediumsize

freezer container:

e freezer

container. 4

Small freezer °

4Bot& pr jug.

container,

!,
IIL THE MILLILITRE (mi)

.101 a

q

DE/ELOP YOUVB14ITY TO ESTIMATE IN MILLILITRES

I,

You are now ready to estimate in millilitres. Follow the

procedTs used for estmatini metres.

1. Small juice can,

Paper cup or tea

I cup. t\

3: , Softidrin.k

4. ,Bottie,

ii

How Close

Eitimate Measurement ,Wereou?

(m1). vs",(m1)
I

*

4

EVELOP A FEELING FOR A CUBIC METRE,

'Place atbite metre square on the floor next to thecwall.

Measwe a metre.UP

There are'143Nnrillilitres. in one litre. 1

'a litfe is 500 milhhtres, or 0.5 litre 500
,

,
.

3. Pictirte a bOx that would fit Into that spaCe.

TrIAT IS TEIE'VOL'UkIE OF ONE bUBIC METRE

FOR A MELLILItRE

@

Examine a centimetre cube; Anything which holds

20

2,

#4

3. q DEVELOP YOUR ABI.LITY TO ESTIMATE,IN CUBIC MiTRES

I cm3 holds I ml,

Fill a 1 millilitre. measuring spell with. ,rice. Empty the

spoon into your hand. Carefully pour the rice into a

sniall.pile on a sheet oi paper,

THAT HOW MUC pNE MILLILITRE

Fill th.e.5 ml spoon w rice. Pour the ce into another

pile on th shee of ape .

THAT I MILfILITRES, OR ONE TEASPOON!

4. Fill the 15'ml spoon withhice, Pour the rite into a third
pile on the paper.

THAT 15 MINLITRES, OR ONE TABI1400Ni.

THE CENTER O4 VOCATIONAL EDUCATION

,For each Of the following items, follow the estimating proced-

: ves used before,,e How Close

Estimate Measurement .Were Y9u?

(nr) (m3)

Office desk

:2. File cabinet.

3 Small 'room.

1

Exercise3

9,1
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MASS (WEiGHT)MEASUREMENT ACT1 k E

Kihram, Gram
6

f

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

object. ts amount is always the same unlv you add or subtract some

matter from tile object. Weight is the term that most people,use when

they iiiea3 mas? The weight of an objea is affected bo gravity; the

mass of an object is not. Far example, the weight of diperson on earth

might he 120 pounds; that same pe on's eight on the moon would be

20..pounds. Ty,s difference is bk., se the pll o( gravity on the moon

is ks than thrpull of gravity on earth. Apprsonis ss on theearth

and on the moon would be the same, to mttric. system das not

measure weight-it measures mass. We will use the term pass here,

:
The symbol foy gsamjs g.

c. The symbOl for kilogram is kg.

There are 1.000 grams 4ne kilogram, or 1 000.g--'1 kg.'

rHai; a kilograM can be written as 500 g,or 0.5

qUarter T.à kilograM can be written as 250,g 0.25 kg.

Two and three-fourths kilograms is written as 2 7 kr°

THE KILOGRAM (kg)

DEVELOP A FEELING FOR-THE NIASS OF AKILQGRAM

Using a balance or scale, find the mass of the ithms On the table,,

Before you f.tid the mass, notice flow heavy the object "feels"

and 'compare #ta the reading on the scale Or balance.

OCHEtENTER FOR VOCATIONAL EDUCATION
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I

1. 1 kilogpm box.

2. Textall,

3. Bag of sugar.

4, Package of paper.

,,im

5. Your own mass.

9f/

B. DEVELOP' YOUR ABILITY T ESTIMATEIN KILOGRAMS

r-
For.the following items ESTIMATE the mass

kilograms, theti use theiscale or balance to ft

of the objeCt. Write the_exaCt !lass in th

coluinn. Detertnine how close yo r e mate is:

f

f,t,lle object in,

t Masa

REMENT

1. Bag of rice.

- 2. Bag of nails. ,

3. Large purse or

briefcase: ,

Another person.

5. A few books..

How Close

Esti ate Measurement Were 'You?

(kg) (kg)

IMMOIN.E114111M

,PIRMl1 ...

Exercise 4

(continued on next page)

.t4,1

23
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10 '

I. 4

. ; 4

THE GRW(g)

A. DEVELOP A FEELING FOR A GRA1J

I. Take a colored pla#ube. Hold it in your hand,

'Shake the cube in your palm as if,shttking dice, Feel the

pressure on your hand when."the cube is in mtiQn,-then
s,r

when it is no
[tin

motion, VA"

THAT I , EAVY A.GRAM IS!

Tak cube and attach it to the first, Shate the

culp inlirst-one hand and then the other hand; rest

th ubes near the tips of your fingers, moving your

and. down.

B. DEVELOP YOUR ABILITY TO'ESTIMATErIN GRAMS

.Yoli are now regdy to improve Yom ability to estimate ,in .

gr s., RemembeT how,heavy the I grim cube isj, how heavy

1 the o gram cubes are, anc how.heavy the five graicubes ,
4'

are. For each of the follo w g items, follow ,I)E. pritedurei.,
..' 4 0 T

used.for estimating.in 'kilograms.
c

0,.

TH, IS THE MASS OF TWO GRAMS!

Take five cubes in one hand and shake them around,

THAT IS THEIMASS OF FIVE GRAMS!

4146

NE CENTER F, Qf VOCATIONACEDUCMION

Twdthumbtacks.

Pencjl.

a Two-page letter

and envelope.,

4. Nickel.'

5. Apple.

6. Package Of

:,marprine,

HO, Close .

Estimate' Measurement Were You?

o

(g) (g)

I



TEMPERAgURE MEASUREMENT ACTIVITIES

lilegree Celsius

cs
DEGREE CELSIUS (°C)

Degree CelsiuS (°C) is the metric Ireasure f6r temperature.

A. DEVELOP AFEELING:FOR DEGUE CELSIUS

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

1. Find 0 degrees. I

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

WATER BOILS AT 100 DEGREES CELSIUS (100°C)

2. Fihd the temperature of the room. °C. 4ithe,

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 contatner with a 'thermometer.

Find the temperature. °C. Dip yoLir finger into

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

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

bottom of the thermometer. After about three minutes

find the temperature, °C. Your skin tempera-

ture is not as high as your body temperature.

NORMAL BODY TEMPERATURE IS 37.DEGREES

CELSIUS (7°C). ,

A FEVER IS q°C.
,

A VERY HIGH FEVER IS 40°C,

00
o .

- THE CENTER FOR' VOCADONAL EDUCATION

4

7

B. DEVELOP YOUR ABILITY TO ESTQIATE IN DEGREES

CELSIUS
1,

For each item; ESTIMATE and write down how many degrees

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

.MENT. See how close your estimates and acAial measure-

ments are.

How Close

Estimate Measurement Were You?

'
(°C) (°C)

1. Mix some hot and

cold water in a

container. Dip your

finger into the 40
water.

.2. Pour out some ol

the water. Add some

hot water. Dip your

finger quickly into

the'water.

3. Outdoor tempera-

ture.

4. Sunny window sill.

5. Mx of ice and water.

6. Temperature at

floor.

7. Temperature at

ceiling.

.1.

V.

Exercise.5

11

27
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UNIT

0,

OBJECTIVES

The student will recognize and use the metric

tern, units, and symbols used in this occupa.

tion,

Given a metric unit, state its use in this

occupation.

Given a measuOthent task in this okupa/
tion, select the appropriate metric unit

and measurement tool,

SUGGESTED TEOCHING SEQUENCE

1. Assemble metric measurement tools (rules,

tapes, scales, thermometers, etc.) and

objects related to this occupation.

2. Disiuss with students how to re d the

3. Present and have students disc ss

, Information Sheet 2 and Ta 2.

4. Have students lear ccupationally-

related metric measurements by complet.

ing Exercises 6 and 7.

5. Test performarite by using Section A of

"Testingl4tric Abilities:"

(111)0NE CENTTR FOR VOCATIONAL EDUCATION

2g

METRICS IN THIS QCCUPATION

Changeover to the metric system is under way. Large corporations are alreacly using

metric measurement to compete 4the world market. The mettic system has been used in

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

1975, authorizes an ofderly transition to use of the metricsysem. As businesses and

industries make this metrirchangeover, 'employees will need to use metric meaturement

in job-related tasks. 4

Table 2 lists those metric terms syhich 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

n.pw make and ust Table 2 to discuss the metric terms which replace them. See if you

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

Information Sheet 2

29
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9

Quantity

,

Unit Symbol Use ,-

Length

,

,

,

millimetre
.

,

mm

0

'\GUn descriptionsS ammunition; scige drawirg.

centimetre cm r
u

Ballistks; ammunition; scale drawings; criminal

investigations; body measurements.

meta m
4

Skid Marks; accident descriptions; target practice.

kilometre km . Traffic violations; location of land marks;

' position; venue. 11

Area.

(

4

,

ii
square centimetre d cm2

J

Area of tread marks; skid marks; torn turf; damaged

areas.

square metre rn2
9 '

,
Area of search; scattered debris; doliaged areas.

Mass

,

gram g Narcotics; ammunition.

-.

kilogram '' kg
,

...

Body mass; load limits.

metric ton t Accident investigation; vehicle description;

load limits. ,

Speed . kilometres per hour km/h
\

Moving violations; accident reports;aporting

squad car position;,wind speed.

Temperature degree Celsius
, oc

Weather descriptions; first aid; road conditions.

Pressure , Idlopascal . kPa Tire pressure.

Volume/Capacity*

.

. , ...... .. .... ... . .. .

millilitre

,

ml , Liquids in poisonings; alcoholic drinks; liquid

cliemicals; gun oil; auto oil.

litre ,, I Gasoline; auto oil; liquid chemicals; bottlerf

alcoholic beverages; engine displacement.

cubic centimetre

'

cm
3

Engine displacement; volume of small packages

or, containers.

. .., , ,
cubic metre , m

.

'Urge Packaies Or containers; earth118 o'r land ..

ide; toad space on trucks.

*Tanks and auto engine displacement can be given either in millilitres and litres or in cubic centimetres and cubic metres.

TIE CENTER FOR VOCATIONAL EDUCATION,

Table 2
31

"

A



14

TRYING'OuT METRIC UNITS

To give you practice with metric units, first estimate the measure.

ments of the items below. Write down your best guess next to theitem4

Then actually measure the item and write doWn your answers bsing the

'correct metric symbol's. The more you practice, the easier it will be,

Estimate ..ictual

lolgth .
1, Knife

2. Door height

3. Walking syide

,

4 Height of file cabinet .

5. Width of table

6. Window width '

I_ ;, Shoe

8. Building to street

9, Car

Area

10. Desk top

11. Classroom floor

12. Sheet of paper
t

13. Chalkboard
,

.

.. .

11. Lawn or ptot
.

Volume/Capacity

15. Water glass

.

I

. ..

Bookcase

Room capacity

18. Refrigerator

19, Suitcase

20. Coffee pot

21. Plastic pitcher

Estimate Actual

Mass

23. Gun

24. Narcotic example

25. Ammunition

28. Night stick

Temperature

29. Room

31. Freezer

THE CENTER FOR VOCATIONAL EDUCATION

32
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,exercise 6



LAW ENFORdEM'ENT WITH METRICS

it is important te know what metric measurement to u ShoW

what measurement to UR in the following situations.

A

1, Height Of man

o,

2. Mass of revolver

3. Wind speed

mmAm,..arra.

4. 'Diameter of shotgun 'barrel

5, Volume of storage loacer

6. (Mass of bullet ,

7. Length of pistol barrel

8. DistanCe from firing line to target

9. 'Outside temPerature

10, Width awindow

.0

11. Depth of a stab Wound

'
12. Mass of a suspect

If 13: Mass'of,handcuffs

.11
r 10. , Volume of jug or bottle of alcohol

f? (

4, 15. Width of street 0

Length of skid marks

f.

7. Vehicle speed

18. Distance of squad car from town

or given location

<r1

19, Length of a hand tool'

20. Diitance of Scamera frpm

objects pho;Etograplied at

scene of eine '

21. Scale for distaaces on field

sketch sheet

22. Trucloa'd limit

23. Wind speed

24. Mass of a shotgun

25. Volume of a property
room

26. Inside teniperature

27. Mass of aifightstick.
4

28. Width of skid marks

29. Mass of.a gas Mask

30. Area of a courtroom

34

.THE cENTER FOR VOCATIONAL EDUCATION Exercise 7

35
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UNIT

The student will recognize and use met.

ritequivalents.

Given a metric unit, state an equivalent

in a larger or smaller metric unit,

SUGGESTED TEACHING SEQUENCE

Make available-the Information Sheets

(3.. 8) and the associated Exercises

(8 14), one at a time.

2, As soon as you,have presented the

--Information, have the students complete

each Exercise,

Check their answers on the page titled

ANSWERS TO EXERCISES AND

TEST,

4, Test performance by using Sectidn a of

"Testing Metric Abilities."

TNE CENTER FOR VOCATIONAL EDUCATION

(
METRIC-METRIC EQUIVALWS

Centimetres,and Millimetres

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 nun in 'each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means,that

7 mm=0.7 cm,so 57 mm = Scm+7mm

= 5 cm + 0.7 cm

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

'3 4 5 6

Now measure the paper clip. It is 34 mm. This is the sa as 3 cm + mm, Since each

millimetre is 0,1 cm (one-tenth of a centimetre), 4 un cm. So, the paper clip is
34 min= 3 cm + 4 mm

= 3 cm + 0,4 cm

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

Information Sheet 3

Now you try.sonv.

a ) 26 mm cm e ) 132 mm cm

b ) 583 mm . cm f ) 802 him -- cm
c ) 94 mm = ; cm .g. ) 1 400 mm _ cm
d ) 680 min = h ) 2 307 min "z.cm cm

Exercise 8

36 31
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Metres, Centimetres, and Millimetres

There are 100 centimetres in one utre. Thus,'

2m 2 x 100cm= 200 cmdo

m 3 x100 cm 300/m,

8 m, 8 x 100 cm = 800 cm,

36 m = 36 x 100 cm 3 600 cm

There are,1 000 millimetres in one metre, so

2 m.,2 x 1000mm= 2000mm,

3 m .° 3 x 1 000 mm 31000 rnm,

= 6 x 1 000. mrn = 6 000 mm,

2,q 24 x 1 000 mm 24 000 r.nro.

From your work with decimals you should know that

one2half of a metre can be written 0.5 m (five-tenths of a metre),

one-fourth of a eentimetre can be written 0,25 cm

(twenty-five hundredths of a centimetre), -

This means that if you want to change three-fourths f a metre to

millimetres, you would multiply b'y 1 000. So

0.75 m = 0.75 x 1 000 mm

=

I-

75 x 10 mm

= 750 mat This means that 0.75 m = 750 mm,

Information Sheet 4 !'

Fill in the following chart.

metre

m

'centimetre

cm

..,-----
, 100

millimetre

mm

1 0001

2 200

3 It

9

isk,5 000

74
1

0 8 80

0.6 600

2.5 25

118

639'

Exekise49
THE CENTER FOR VOCATIONAL EDUCATION
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Millilitres tio Litres

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

2 000 millilitres is the same as 2 litres,

3 NO ml'is the s'ame as 3 litres,

4 000 ml is the same as 4 litres,

12 000 ml is the same as 1.2 litres,

Since there are 1 006 millilitres in each litre, one way to Oange

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

1.000

Or
1 000 ml = itin litre = 1 litre,

2 000
2 000 ml litres = 2 litres.

1 000

And, as a final example,

28 000
28 000 ml = 7-65-6 littes = 28 lees.

What if something holds 5611 ml? How many litres is this? This is

worked theme way.

500
500 ml =-76-0. litre 0.5 litre (five-tenths of a like ). So'500)ml

is the same as one-half (0.5) of a litre.
4

Change 57 millilitres to litres.

57
57 m1=705 litre = 0.057 litrto(fifty.seven thousandths of a

litre).

40 is

Information Sheet 5

Now you try S'o' me. ,Complete the following chart.

millilitres

(m1)

litres

01

3 000 3 ,

6 000

. 8 ,

14 000

231

300 0.3

700

. 0.9

250

. 0.47

275

Exercite 10

V

39
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Litres to N lilitres

1, t do do if you need to change litres to millilitre's? Remember,

there are 1 000 Millilitres in one litre, orl 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' litres =13 x 1 000 ml .13 000 ml,

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

Information Sheet 6

'Now you try some. Complete the following chart.

litres millilitres

ml

8 000

5

46

04

32 000

0.53

480

.Grams to Kilograms

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

2 000 grains is the same as 2 kilograms,

5 000 g is the same as 5 kg,

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

Exercise 11

wwarrINIMIN,

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

changing from millilitres to litres,

`Try the following ones,

4 00

grams kilograms

kg

4 000

9 000

23 000

8
.11

275

T14/ CUTER FC01 VOCATIONAL EDUCATION

Information Sheet 7

Exercise 12

Kilograms to Grams

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

.I kg = I x 1 000 g = .1 000 g,

23 kg = 23 x 1 000 g = 23 op g,

((.75 kg = 0.75' x 1 000 g = 750 g,

Complete the fo loWing chart.

kilograms

kg

grams

g

7 7 000

11

25 000

0.4

0.63
_

175

Information Sheet 8

Exerciseb

Changing Units at Work

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

different metric units. Practice changing each of the following to

metric equivalents by completing these statements.

a )41.7 m suspect is cm

b ) 500 ml of metal polish is 1

c ) 500 g of narcotics is kg

d ) 150 mm gun barrel length is cm

e ) 0.25 litre of iodine is ml

f ) 2 000 kg of tnick cargo t

-g ) 1.5 cm diameter blunt object is mm

h ) 290 mm paper length is cm

) 2 qn tool marking is inm

j 1 3 m steel tape is mm

k ) 0.5 km distanceis m

1 I 0.25 kin distance is

m) 120 g bullet is kg

n I 1 kg narcotics is

) 30 cm rule is mm

Exercise 14

41
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4 2

OBJECTIVE

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 Customary.

Given a measurement task, select

and use an appropriate tool, in

strument or.device.

Given a metric measurement task,

judge the metric quantity within 10%

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,

micrometer, measuring tapes, gages)

and display in separate groups at learn-

ing stations.

2. Have students examine metric tools and

instruments for distinguishing character-

istics and compare them with Customary

tools and instruments.

3. Have students verbally describe charac-

teristics,

4. Present or make available Information

Sheet-9.

5. Mix metric and Customary tools or

..eguipmerl at learning station. Give

S'tudents Aercises 15 and 16.

6. Test performance with Section C of

.`"festing Metric Ahilities.''

00 'CENTER FOR VOCATIONAL FDUCATIM\

SELECTING AND USING

METRIC INSTRUMENTS TOOLS AND DEVICES

Selecting an improper tool or misreading a scale can result in inaccurate police reports.

For example, footprints measured in inches but incorrectly reported in centimetres could

result in the identification of the wrong burglary suspect or in no identification at all. Here

are some suggestions:

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

products are needed for a given task.

2. Exaroine 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.

Look for metric symbols on the tools or instruments such as m, mm, kg, g,

and kPa.

Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather

than common fractions (3/8) on equipment.

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

they are metric.

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

Information Sheet 9

43
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WHICH TOOLS FOR THE JOB? MEASURING UP IN LAW ENFORCEMENT

Practice and prepare to demonstrate your ability to identify,

select, and use metricscaled tools and instruments for the tasks given

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

priate precision of the tool, instrument, or tisk.

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

devices to:

1. Measure the length of skid marks.

2. Measure the size of an auto after a collision.

3 Determine the mass of confiscated narcotics,

4. Measure the height of a robbery suspect..
5. Determine outside temperature.

6. Measure width of escape route.

; 7. Sketch floor plan of room.

8. Detennine distance from stop sign to intersection.

9. Determine distance from mid-block crosswalk to intersection.

10. Measure dimensions of a footprint.

11. Measure the width of a tool marking at point of entry.

12. Prepare description of a knife or razor confiscated

from a suspect.
.

,

13. Prepare an accident report form for a moving violation.

For tte tasks below, estimate the metric measurement to within

1074bf actual measurement, and verify the estimation by measuring

to within 5% of actual measurement.

Estimate Verify

1. II, :gut of an adult male

2. Length of footprint

3. Distarie from firing line to target .

4. Mass of handcuffs

5. Length of city block

6. Length of shotgun barrel

7. Length of room

8. Height of an adult female

9. Mass of an adult male

,

.

,10. Mass of an adult female
'.h

11. Stopping distance of a vehicle

traveling 85 km/h

i'

12. Mass of a young child

13 Height of achild. ....,. .

14. Mass of leathers

15. Length of a hand print ,

CC,THE CENTER FOR VOCATIONAL EDUCATION
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OBJECTIVE

The student will recognize and use metric

and Customary units interchangeably in order-

ing, selling, and using products and supplies in

this occupation.

Given a Customary (or metric) measure.

ment, find the metric (or Customary)

equivalent oh a cohversion table.

Given' a Customary unit, state the re-

placement,unit,

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of

materials.

2. Present or make available Information

,.Sheet 10 and Table 3.

Have students fin approximate metric.:

nts by using

Exercise 17.

. .

.1. Test perjormance by using Section D of

-Testing 1etric Abilities."

THE CENTER FOP VOCATIONAL EDUCATION

46 r

1.
METRIC-CUSTOMARY EQUIVALENTS

During the transition period there will be a need for fipding equivalents

Conversion tables list c c ted equivalents between the two systems. When

is needed, a conversio able can be used to find it, Follow these stepsii

1. Determine which conversion table is needed.

etween!systems.

a lose equivalent

21

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

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

3. Read the equivalent(s)4from the next column.

Table 3 on the next page gives an example of a metric-Customary conversion table which

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

17, Part 2 and Part 3.

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

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

symbol "k' means "nearly equal to."

1 cm 0,39 inch linch 2.54 cm I ml k- 0.2 tsp 1tsp5ml
1 m 3,28 feet 1 fodt 0.305 m 1 ml 0,07 tItsp 1 tbsp '-t15 mi °

. 1 m 1.09 yards. 1 yard 0.91 m 1 I 33.8 fl oz I oz 29,6 ml

1 km 0.62 mile 1 mile 1.61 km 1 I 4.2 cups l'cup k- 237 ml

1 cm' 0.16,sq in i sq in k- 6.5 cm2 11 2.1 pts. 1 pt =. 0.47

1 m2 k- 10.8 sq ft 1 sq ft 0.09 m2 11 1.06 qt 1 qt k 0.95 I

1 m2 k 1,2 sq yd 1 sq yd 0.8 m1 1 I 0.26 gal f gal k 3.79 I

1 hectare 2.5 acres 1 acre 0.4 hectare 1 gram 0,035 oz 1 oz '4.- 28.3 g

1 cm3 0.06 cu in 1 cu in 16.4 cm3 1 kg 2.2 lb 1 lb 0.45 kg

1 m3 k 35.3 cu ft 1 cu ft 0.03 m3 1.metric ton 2205 lb 1 ton k 907.2 kg

1 m3 k 1,3 cu yd 1 cu yd 0,8 m3 1 kPa 0,145 psi 1 psi k- 6,895 kPa

*Adapted from Let's Measure Metric, A Teacher's Introduction lo etric Measurement. Division'of EduCational
Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975,

_J
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CONVERSION TABLES

MILLIMETRES TO CENTIMETRES TO INCHES INCHES TO CENTIMETRES TO MILLIMETRES

mm cm in. mm cm in, mm cm in. ., in. cm MID M. , CM MID

100 10 3.93
-,...

10 1 0.39 1 0.1 0,04 a I , 2.54 . 25.4 118 0.32 3.2

200 20 7,87 20 2 0.79 2 0.2 0,08 2 . 5.08 50.8 111 0.64 6.4

300 30 11.81 30 . 3 1.18 3 0.3 0,12 3 7,62 76.2 112 1.27 .12.7

.100 40 15,74 40 4 1,57 4 0.4 0,16 4 1 4 101.6 3)4 1,91 19,1

500 50 19.68 50 5 1.97 5 0.5 0.20 5 .70 127,0

.

1 s

600 ' 60 23.62 60 6 2,36 6 0.6 024 6 15.24 152.4

700 70 17,56 70 7 2.76 7 0.7 0,28 'I 17.78 177.8

800 80
4---

31,50 80 8 3.15 8 0,8 0,31 8 20.32 203.2

900 90 35,43 90 9 3.54 9 0.9 0,35 9 22,86 228.6

410 25,40 254.0

1000 mm or 1 metre u 3937 inches
12 in, or I ft. = 30,48 cm or 304,8 mm

C.'

METRES TO FEET
FEET TO METRES

m ft. rn ft.
ft. ft. m f . en ft. rn

100 328,08 10 32,81 j 3,28 100 30,48 10 3,05 1 0,30

200 656.17 20 65.62 2 6.56 200 60.96 20 6 10 2 0,61

300 984.25 30 98.43 3 9.84 300 91.44 JO 9.14 3 0.91

400 1312.34 R40 131.23 4 13.12 400 121.92 40 12.19 4 1.22

500 11640.42 0 164.04 5 16,40 500 ,152.40 50 15.24 5 1.52

600 1968.50 60 196.85 19,69 600 182.88 60 18.29 6 1.83

700 2296.59 , 70

80

22966

262.47

'I

8

22.97

26.25

700 J
800

213.36

243 84

70

80

21.34

24 38

7

8

2,13

2.44

800 2624,67

900 2952.76 295,28 9 29,53 900 274.32 90 27,43 9 2.74

1000 3280.84
1000 3000

KILOGRAMS TO POUNDS

,

POUNDS TO KILOGRAMS

,

_

KILOMETRES TO MILES

(This table can be used

Speed must be reported

for Distance

I. MILES

or Speed conversion,

.

TO KILOMETRES

flov.ever,

.as kilometres per hour.)

kg lb. kt lb. kg lb. lb, kg lb. kg lb. kg km
. t

miles km miles, miles km miles km

100 220.5 10 22,0 1 2.2 100 45,4 10 4.5 1 0,5 10 6.2 1 0.6 10 16.1 1 1,6

200 440.9 20 44,1 2 4.4 200 91 a 20 ' 9.1 2 0.9 20 12,4 2 1.2 20 32,2 2 3.2

300
'

661.4 30t..` 66,1,I. 3

4

6.6

8.8

300

400

_.4...

136.1

181.4

30

40

13.6

18.1

3

4

1,4

1,8

30

40

18,6

24,9

3

4

1.9

2.5

30

40

48,3 3 4.8

400 r8l.9 40. , 88,2
64,4 4 6:4

500 1102.3 50 ' 110.2 5 11.0 500 226.8 50 22,7 5 2.3 50 31,1 5 3,1 50 80,5 5 8.0

600 1322.8 60' '. 132,3 6 13,2 600 272.2 60 27.2 6 27 60 37.3 6 3,7 60 96.6 6 9.7

i
700 1543.2 70 154,3 7 15,4 700 317.5 70 31.8 7 3.2 70 43.5 .7 4.3 70 112,7 7 11.3

600 1763,7 80 176.4 8 17,6 800 362,9 80 36,3 8 3.6 80 49,7 8 5,0 80 128,7 8 12.9

900 1984.2 91 .198.4 9 19,8 900 408.2 . 90 40.8 9 4.1 90 55.9 9 5.6 90

-
140 9 14,5

100 623 , 100 160,9

THE CENTER FOR VOCATION4 EDUCATION
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ANY WAY YOU WANT IT

You are working in a police station. With the change to metric

measureMent some of the things you order 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 number and unit) for each of the folloWing
9

Customary quantities.

a )

b )

c )

d )

e

f )

g

h )

)

j )

k ,)

I )

m)

n

o )

Customary Quanti4 . Metfic Quantity

7 yd. distance for target practice

120 lb. adult female

20 ft. skid marks

2 gal. can of gasoline

8 ft. adult male

4 in, gun barrel .. ..

10 ft, distance from curb ,

2 lbs. of marijuana

1 qt. of oil ,

10 gals. of gasoline

50 mph speed limit

100 yd, distance from berm

1 pt. of metal polish
i

4 oz. can of shoe polish

30 psi tire pressure

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

a )

b )

d

e )

m = ft. f ) 100 ft. = m.30

55 in = ft. g ) 21 in. = cm

. 18 mm = in, h ) 4 in. . mm

290 mm = in, i ) 24 ft, = m

60 cm in. j ) 50 ft. ,= m

-- THE CENTER FOR VOCATIONAL EDUCATION

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

police notices:

Robbery suspect: John Doe, male Caucasian, aged 25.30

years, 6 ( cm),

weighing 170-175 pounds (

kg), was last seen proceeding

west on Main at Summit in a blue, two-

door Ndan, license plate number 123456.

The sedan was traveling at about 50 Mph

km/h) in a 35 mph

km/h) zone.

(47

Investigation report: Jane Doe, aged,,36 yeaxs, applied the

brakes of her afitomobile suddenly to

avoid hitting a car at the intersection

of 1-90 and Lake Road. Ms. Doe

claimed her speed was 40 mph

( km/h) at the ti

of impact. There were skid marks

the scene of the accident fneasuring

150 feet (

Her automobile, once measuring

225 inches ( cm)

now measures 200 inches

cm),

Exercise 17

51



24

SECTION A

1. One kilogram is about the maks

of a:

[A] nkkel

[B] apple seed

[C] basketball

[D ] Volkswagen "Beetle" .

4

6. The correct way to write twelve 11. Estimate the length of the line

thousand millimetres is: segment below:

[A ] 12,000 mm.

[B ] 12.000 mm
[A ] 23 grams

[C] 12 000mM
[B ] 6 ceniimetres

[D] 12000mm
[C] 40 millimetres

[D] 14 pascals

2, A s4uare metre is about tbe SECTION B
area of:

[A ] this sheet of paper

4] 'a card table top

[C ] a bedspread

[D ] a postagistamp

7, Fifteen litres of water has a

mass of:

[A] 150 gram.

[B] 15 kilograms

ICI 150 kilograms

[D] 15 grams

3. The distance from a city driveway,to an
8. Ten millilitres of water has a

intersection is commonly measured in:
mass of:

[A] centimetres'
[A] 1 gram

[8] metres
[B] 10 kilograms

[C] hectares
[C] 10 grams [A] centimetre 15. The equivalent of 15 cm is:

( D I millimetres
[D] 1 Iiilogram

.[B] millilitre [A] 37.5 in.

Al
[C] millimetze [B] 15 in,

[C] 1.5 in.

4, The mass bf a suitcase is measured in:
gcunoN c .[D1 gram

9. For measuring in millimetres 14. The metric unit which replaces
[D] 5,91 in.

'

(A] cubic metres
you would use a: the gallon is:

', (160 The equivalent of 180 cm is:
[B] centimetres

[AI pressure gage

. [B] scale

[A] litre 4[A] 18 in.
[Cl. kilograms

. [B] millilitre
[B] 37.5 in.

[D] millilitres
r-,

'[C] measuring cup or graduate [C] kilometre
[C] 70,87 in.

[D] ruler
.

12, Estimate the length of the line

segment below:

1---1

[A] 10 Millimetres

pi] 4 centimetres

[C] 4 pascals

[D] 23 milligrams

SECTION D

13, The metric unit which replaces

the fluid ounce is:

Use this conversion table to
'answer questions 15 and 16,

cm in, cm in.

10 3,94 1 0.39

20 7.87 2 0.79

30
it

11 81 1.18

40 16.74 4 1,57

50 '19.68 . 5 1.97

60 23.62 6 2.36

70 27,56 7 2.7/
80 31.50 8 3.1t

90 35.43 9 3.54

100 39,37

5. The correct way to write twenty 10. For measuring in grams you would

grams is: use a:

[A ] 20 gms. [A] scale

(B) 20 Gm. [B] pressure gage

(C j 20 g,

(0 ) 20 g

00 CENTER FOR VOC. ATIONAL EDUCATION

[C] measuring cup or graduate

(DI ruler

ID] kilogram
[D] 43.28 in.

TESTING METRIC ABILITIES
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ANSW ISESRS TO EXERC IND TEST

EXERCIK. 1 111111' 6

im the item:,

EXERCISF. 7

?,p1e11 l'wtrj units Of

e:11'h art,

2. Stacslarck n oach
,trr hetu

may vary.

f

EXERCISES 9 TIIRV 13

.1:3Ho art. r,-)r)(1,JA in 70' I. ..1n-

;',v,rs Vr

i;xercise. 9

Metre sentimetre millidetre
cm , min

100 '1 000
2 00(11

II0001000)

5 000

71 inn-)

6,10

; 39(11

, Exercise 10

millilitres

nil

litres

1

' 3'000

13000 10)

is 000) 6

1 )001 il 1

:100 0,3

700 10,7)

100(11; ° 0.9

250 (0.25 )

,1170). 0.17
275 (092751

Exercise 11

millilitres

ml
11.11111111611MIMB

8 000

litres

15.000)

-16 0001

, 1.,xercise 12

grams

THE. CFNf f R FOR VOCATIONAL EDUCATION

kiNgrams

kg

I 0011 5 .

19).

(1,2751

Exercise 13

kilo ii

kg

gams

g

7 000 ;

IIMIIIIENI
i25 25000

MIMI 1.1001

0,03 itu
10,175) 175

Exercise 14

a )'t470'cm

b ) 0:5 ml

) 0.5 kg

d ) 15 cm

e 1 250 ml

f ) t

) 15 mm

h 29 cm

20 mm

3 000 mm

500 m

250 m

0.12 kg

1 000 g

300 mm

EXERCISES 15 AND 16

The answen depend on the

items used for the activities,

EXERCISE '17

Part 1.

a I 6.37 m

hI 5,1 kg

) 6,1 m

) 7.58 litres

e ) L83 m

f ) 10.16.cm

g I 3.05 m

h .9 kg'

i ) .95 litre

j ) 37,9 litres

k 1 80. km/h

I ) 91 m

m) .47 litre

n ( 113.2 g

o.) .206.85 kPa

PRINT1'16 oFcE 7 757-669/6234
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Part 2.

a ) 98,43 ft. f ) 30.48 m

b ) 180.44 ft, g ) 53.34 cm

' ) 0.7 in. h ) 101,6 mm

) 11,41 in. i ) 7,32 m

e 23.62 in. j I 15.2.1 m

Part 3.

John Doe, male Caucasian, aged 25-30

years, 6 (183 cm), weighing 170175

pounds (76.5 78,75 kg), was last seen

proceeding'west on,Main at Summit in

a blue, two-door sedan, license plate

number 123456. The sedan was travel-

ing at about 50 mph (80.5'km1h) in a

35 mph (56.3 km/h) zone.

Jane Doe, aged 36 years, applied the

brakes of her automobile suddenly to

ayoid hitting a car at the intersection

of 1-90 and Lake Road, Ms. Doe claimed

her speed was 40 mph (64.4 km/h) at

the time of impact. There were skid

marks at the scene of the accident meat

suring 150 feet 145.75 m). Her auto

mobile, once measuring 225 inches

(571.5 cm) now measures 200 inches

(508 cm).

TESTING METRIC ABILITIES

,

'1. C

2. B

0, B

4, C

5. D

6. D

,`7. B

8. C

9.

10.

11.

12.

13.

14.

15.

16.

D

A

B

A

B

A

D

C
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SUGGESTE METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISEi 1 THROUGH 5

(* Optional)

LINEAR

Metre Sticks

Rules, 30 cm

Measuring Tapes, 150 cm

*Height Measure

*Metre Tape, 10 m

*Trundle Wheel
*Area

Measuring Grid

VOLUME/CAPACITY

*Nesting Measures, iset 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

Diy Measure, set of 3,

50, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

MASS

Bathroom Scale

*Kilogram Scale

*Platform Spring Scale

5 kg Capacity.

10 kg Capacity

Balance Scale with 8piece

mass set

*Spring Scale, 6 kg Capacity

TEMPERATURE

Celsius Thermometer

THE CENTER FOR VOCATIONAL EDUCATION

Tha Oh.o Stair Uniretrav 1900 Kanny Road CoIronour Oho 43210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL

MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,

15, and 16 are indicated by "*."

A. Assorted Metric HardwareHex nuts, washers, screws,

cotter pins, ete.

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

C. Vernier CaliperPocket slide type, 120 mm 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 Tape-50 or 100 m tape

G. ThermometersSpecial purpose types such as a clinical

thermometer

H. Temperature DevicesIndicators used for ovens, freezing/

cooling systems, etc.

I. ToolsMetzic open end or box wrench sets, socket sets,

hex key sets

J. Weather DevicesRim gage, barometer, humidity, wind
velocity indicators

K. ' Pre tire 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

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

storing dry ingredients

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

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

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

metric measurement devices.

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

may be used to complete the measurement task.

56

Tools and DeOices List
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latualmasamarnmirsamsrarialltrigrl off I

-.' Divi

oid ilenewal. ohm ilepartment f Educa,

!)11 paes. $1 ',)(1,

treasurer.

rmiric system designed fur indpen .

cducatirin ittirly. Introductory information about

reprodti:th(e osercises apply metric coneepts to,

Ailatiiin,i; laboratory activities for individuals or

.mpiates for ir aking metre tape. 'litre box, square centimetre grid.

or. tI, floc): ;Hu,

or;America.,c1).0 B0\ 236, Nortftfield IL 6043,

voimd, color: f,:i10.00 purcbase. $31.00 rental. ,

1;i: length, area, vidunie ;Ind mass, relating each unit

Screen oierprints show correct use of metric

c.tric ;iiikulations. Relationships among metric

th i,ulume, and mass are illustrated in interesting

vivs.

rt!ol;ritil.'i. ior Voca:ionL11, T-Thneal and

i Haliict Vtibtation, 'Ihe i 'enter for Vocational Edu-

1',,, .'tc I:nkersity, Columbus. 011 13210, 1971, 149
.,111 iii

1 ii1iography of instructional materials, reference mate-

:r, ':: re I iSi or secondary, post-secondary, teacher education,

anon, Instructional materials indexed by 15 occu

n'is.r.Y.,iypi-..s of materials, and educational level.

: raper for Voca,,,t,tii. Tertiniccl and Adult Edu.

:txliwi ribation, l'he Center for Vocatiorial Education, The

y, Columbus, OH 13210, 1975,16 pages; $3,00.

I'l:' leacher, curriculum developers, and iidniinitrators in voca.

il,I 'Lc 'mica! '.nd adult education, Covers is,iic:, ,ii metric education,

h ,i, i ic i!..st ni, the impact of metrication on tocational and technical

14 ications oc metric instruction for adult basic education,

,-iit ,..,7!;:1!Irm) and iimtructional strategies.

ASTI! 3Stir 72e, American Society for Testing and

1'116 EaCe Street, Philadelphia, PA 19103, 1972, 34 pages,

f-mcr.

iescritation on St units and symbols, style and usage, rules for

rounning. Appendices on terminology, development of

XI( conv9rLion factors. Includes current base and derived SI

'ci improved deviation from SI,

.t.

Virri,or Tindbeelt.,101in R.. Charles A. Bennett Jupany,
inc.. S09 W. Detweiller Peona. IL 61611, 1975, 103 No.:, ';:'1.60,

paper. $2.70 quantity school purchase.

Presents metric units and notation in a well.illustrated manner. Individual

chapters on metrics in drafting, metalworking, woodworking, power ;ind

enerity, graphic arts, and home economics, Chapten followed by several

learning activities for student use. Appendix includes 'conversion tables

and charts. .

METRIC SUPPLIERS

Brown & Sharpe Manufacturing Co., Precision Park,'North Kingstown, RI 02852

Industrial quality micrometers, steel rules, screw pitch and thickness gages,

squares, depth gages, calipers, dial indicators, conversion charts and guides,

Central Instrument Company, 9 0 Riverside Drive, New York, NY 10032

Drafting rules and es for drafting, engineering, architecture, conversion

tables and slides, posters, teaching aids, drafting templates.

Dick Thick ComPany, P.O. Box 1267, Galesburg, IL 61401

Instructional quality rules, tapes, metre sticks, cubes, height measures,

trundle wheels).measuring cups and spoons, personal scales, gram/kilogram

scales, feeler and depth gages, beakers, thermometers, kits and other aids.

Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932

'Instructional quality and precision balances and scales, plastic calipers and

stackable gram cubes for beginners.

INFORMATION SOURCES

American National Metric Council, 1q6 Massachusetts Avenue, NM., Washington,

D C 20036

Charts, poster's, reports and pat4hlets, Metric Reporter newsletter. National

metric coordinating council representing industry, government, education,

professional and trade organizations.

National Bureau of Standards4ffice of Information Acticities, U.S. Department of '
Commerce, WashijigtPn, I) C 20234.

Free and inexpensiv' e metric charts and publications, alsilends films

displays.


