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A

STATEMENT OF ASSURANCE

IT IS THE 'POLICY OF HE EGON DEPARTMENT OF EDUCATION

THAT -NO PERSON BE UBJECTE TO DLSCRJMINATiION ON THE

BASIS OF -RACE, NAT AL-Aiam, SEX, A E, HANDICAP OR

MARLXAL,STATUS IN ANY ROGRAM SERVICE OR ACTIVITYFOR

WHICH THE OREGON DEPARTMENT OF .EDUCATION IS RESPONSIBLE.'

THE DEPARTMENT WILL COMPLY. WITH THE REQUIREMENTS OF STATE

AND FEDERAL LAW CONCERNINg.JION-DISCRIMINATION AND WILL

STRIVE BY ITS ACTIONS TO,ENHANCE THE 'DIGNITY AND NORTH

OF ALL PERSONS.

STATEMENT OF VON_ PMENT

THIS PROJECT WAS DEVELOPED AND PRODUCED UNDER A SUB CONTRACT

FOR THE OREGON DEPARTMENT OFEDUCATION BY LANE COMMUNITY

COLLEGE, APPRENTICESHIP DIVISION, EUG6NE, OREGON, J984..

LANE COMMUNITY COLLEGE IS°AN AFFIRMATIVE ACTION/EQUAL

OPPORTUNITY INSTITUTION.,
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1.1"

1.2

1.3

.1.4

STATIONARY 1NGINEERS
RELATED TRAINING MODULES

COMPUrTER.S N

k..

mo

Digital Language
Digital. Logic

Computer Overview
Computer Software

SAFETY

2,1 General Safety
2.2, Hand Tbol Safety
2.3 Power)Tbol Sa ety
2.4 ,. Fire Safety
-2.5 Hygiene .Safety
2.6 Safety and Electricity

DRAWING

3:1 lypes of Drawings and Views
3.2 Blueprint Reading/WbrkinqDrawings
3.3 Scaling and Dimensioning
3.44 Machine and Welding Symbols

TOOLS
MAI s

4.1 Measuring, Layout and Leveling Tools
4.2' Boring qnd Drilling Thols
4.3 Cutting Tbols, Files and Abrasive
4.4, Holding and Fastening Tbols
4.5 Fastening Devices

ELECTRICITY/ELECTRONICS"

5.1 .Bas.ics of.Energy ".

5.2 Atomic Theory .

5.3 Electrical Conduction .

5.4 ( Basics of Direct Current.
5..5 Introduction to Circuits
5.6 . Readingi Scales

5.7 Using a V.O.M.

548 OHM'S Law
5.9 Power and Watt's Law
5.10 Kirchoff's Current Law
5.11 Kirchoff's Voltage Law
5.12 Series Resistive' Circuits.
5.13 Parallel Resistive Circuits
5.14 Series - Papillel:Resistive Circuits
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.5.15_

5.16

5.17 Magnetism

SwitchesPand Relays
BaSics of Alternating CuArentS

6.1

16.2
6.3

6.4

6 .5

6.6'
6.7

6.8

CoimUnications Skills
Feedback

Individual Strengths
Interpersonal Conflicts
Group Problem Solving, Goal-setting
Worksite Visits
Fiesuffies

Interviews ..

6.9 .Work Habits and Attitlidqp
6.1d Wider Influences and Responsibilities
6.11 - Personal Finance
62 Expectations

TRADE MATH

and Decision=making.

I

7.1 Linear-- Measure.
7.2, Whole Numbers
7.3 Addition and Subtraction of
7.4 Multipli ation and Division

Mixed Numbers-
Compound Numbers
Sercebt
Mathematical Formulas
Ratio and Proportion o

Perimeters, Areas and-VoluMes.
Circumference and Wide Area of Circles
Area of Planes, Figures, ana\Vadales of
Graphs
Basic rigonometry
Metrics'

7.5
7.6

7.7

7.8
.7.9

7.10
7.11
7.12

7.13

7.14

8.1

8.2

8.3

8.4

8:5

8.6
8.7

8.8

8.9

8.10

8.11

8.12
8.13

/60

P.age II,

41/

Common Fraction and Mixed Numbers
of Comm Fractions and Whole, and

A

ICS

Hydrau ics
Hydraulics
Hydraulics
Hydraulics
Hydraulics

HydraulicS
Hydraulics
Hydraulics
Hydiaulics
-Hydraulics

Hydraulics
Hydraulics
Hyckaulics

- Lever
- Transmission of Force
- Symbols
- Basic Systems
- Pumps
- Pressure Relief Valve
- Reser\'oirs

Directional Control Valve
Cylinders
Forces, Area, Pressu're

Conductors and Connectors
Troubleshooting
Maiatenance

0

Solid Figures

,00

.
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REFRIGERATION

9.1 Refrigeration
9.2 'Refrigeration
9.3 ', Refrigeration
9.4 .Refrigeration
9.5 . Refrigeration
9.6 Refrigeration

los'

.,46.. 141.

10.2

10.3

10.4

10.5

'11.1

11.2

(

12.1 .

-4\ 12.2

-4 12.3

12.4

12.5
12.6

12.7

12.8

12.9

13.1

13.2

13.3

13.4

13.5
1316

13.7

'14.1

14.2

14.3

'14.4

Introduction
- Compressors
- 'Temperature Controls
- Condensers and Diaporation
- Purge, Evacuateraecharge
- Troubleshooting

MACHINE COMPONENTS

Mabhine
Machine
Machihe
Machine
Machine

Cdmponents
C. ents
Ccdponttnts

Components
Components

LUBRICATION

-I Shafts

- Bearings s
-.Sees and Gaskets
7 Chain Shafts
- Belts and Pulleys ,

Lubrication - Introduction,
LUbrication - Standards and Selection

E0iLERS.

Boilers - Fire Tube Types
Bailers.- Watertube Types
Boilers - Construction
Boilers - Fittings . .

BoilerA - Operation
Boilers -"Cleaning
Boilers - Heat' Recovery Systems .

Boilers -. Instruments and Controls
Boilers - Pipir and Steam Traps

PUMPS

Pumps,- Types and Classificaticn
pumps - Applications
Pumps -4Construction.
Pumps -. Calculating Heat and Flaw
Pumps - Operation
Pimps - Monitoring and Troubleshooting
Pumps - Maintenance

I

STEAM

Steam - Formation and Evaporation
Steamy-- Types'

Steam - Transport
Steam - Purification

TURBINES

641 Steam Turbines -.Types

15.2 .Stearn ,Turbines Camponents

4

ow.

of Lubricants
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15.3 ,",0

15.4'

t5.5,

A .

16.1

16.2

16.3'

16.A

16.5

Steam TUrbines larie

Steam/lUrbines -
Gas Turbines

.

COMBUSTION

Combustion
stion

-18.1
18.2

ion

tion

FEEL:WATER

- PrOaess
f Fuel

- Air and Fuel. Gases

- Heat Transfer
Wbod

and Maintenance

Feedwater-4--aypes and Equipment

Feedwater Water Tteatments.
Feedwater - Testing

GENERATORS

Generators - Types and Construction
Generators - Operation :

AIR COMPRESSORS

19 .1 Air Compressors

19.2 'Air Compressors

- Types 4

- Operation and Maintenance

MISCELLANEOUS

20.1 Transformers

21.1 Circuit Protection

22.1 Installation - Foundations

22.2 Installdtion - Alignment

23.1 Ttade Terms

S.
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O. 1

1 1 .1 Corresinondenctr*Course, lActure .1 , 2, Steam Geherators §pes",; 12 Boilkrs Tube, IS /Eye
of BoiTel's I, Cal gary;.;Alberta, Canada, ,

..he
. :. ' 4...

12.2 4 Correspondence Course, Lecture s2., Sec. 2-, Stpant Gnerafors Typcis;,' ,fg.2 Boi-ileit.:,.,Water. Tube Type.. W . /

. of Boilers .II, .S..A.I.T, Calgary,. Alberta, Canada . :. ., ..

, ... . ...

%/'
12.3 iiCorresporidence Course ,..Leoture 2, Sec. 2, Steam Generators, oiler- ', .. 12.3 toiler's; "Cons,tructiori

Construction .& Erection, SA. I .T. , Cal gary, Al berta ,..Ciinada, ke :. :, ..,
.

.. /,` .
.

. . 1

12.4 Correspondence Course, Lectu0e;4;, Se.'. 2, Steam GeneratOrsn'B6fle'r : : ''. t2.4- Vflers; F.i:ttit.ig6
, Fittings. II, §.,:-A. I. T. , Calgary', Alberta, Canada ,,,

.,,,. ,
.4 . ,

.12.4 . Corresondence Corse",' Lecture '4, Sec, 02, Steam Generators', Boi let 144 .Boilers ,'° Fi ttings

-I

(1

Fitting .(1, .S.A; I . T.,, Cal gary',4.11 berta, ,Cana4a, . s; ,ft ,
: .

.,..12.5 Cor,rdspondence Course, Lecture 1 0,. Sec: 2, Steam Generatio'n, BO
.

let
Operation, Maintenanke; Inspection, S.A. I ;T., Calgary, Alberta, .- "'"...
Canada . .

14 '
12`.7 Correspondence Course; Lecture 3, Set:, '2,,,' Steam Generatipn Bo9er °

Details,'S.A.LT., Calgary,, Alberta ,Canada - ' ,-`./
124,8 Refer to reference packet 114.3/12.8

13'. 1:
.

13%2
13.4
13.6
13.7

13.3.
.1315.

,,

, . ..

Correspondence Dourse,l.ecture 9, Stetr 2, Steam
Plant Pimps, S.,A. I T. , Calgary, Alberta, Canada

. . .

Correspondence Course, Lecture 6, Vc".
S.A.1.1"., Calgary Al-berta, 'anada

.;

1

12.5 tipierS-, Oppr'RiOn
$1

BO 1 ei-s Heat gegOicrery.
Systems- '

1

.. PUMPS:. 0 r r..'

enerator, Power T1.1 Types I assi fIcatloif
13.2- App.) ic ti OTIS .0
13,A CalTulating Heat,& Flow .
13,6' Monitoring & Troublehd'oting

. ( 43.7. Na ) riteronce
..

Steam Generators, . m `..ii.."3 Constrtidti on. :.
.,...i .1

,

. .

12.5 Operation t
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14.:3 , CorrespoidenCe Course,, Lecture 6, Section 3, Steam Genera Ors, Steam- 14.3 Steam,-TranspOrt

1216 Generator Controls, S.A.I.T.; Calgary, Alberta, Canada

14.4 .

15."1

15.2

15.3

0'

COrespondence Course, Leaure'll, Section 2, Steam GeneratorS,
.Pfping II, S.A.I.T., Calgary, Alberta, Canada

I

'Cor'respondence CoUrse, Lecture 1, Sec. 4, Prime Movers '& Auxiliaries

'Steam Turbines, S.A.q.T., Calgary, Alberta, Canada .

Correspondence Course, Lecture 4,- Sec. 3, Prime Movers, Steam

'Turbines I, S.A.I.T., Calgary, Alberta, Canada

Correspondence .Course, Lecture 2, Seg. 4, Prime Movers & Auxiliaries,

Steam Turbine Auxiliaries,,S.N.I.T., Calgary, Alberta, Canada

5.4 Correspondence Course, Lecture 6, Sec. 3, Prime Movers, Steam Turbine

Operation &IMajnienence, S.A.J.T., Calgary, Alberta, Canada

.15.5

16.2

t,

16.2

Correspondehce Course, Lecture 8, Sec. 3, Prime Movers, Ga0ITurbines,

S.A.I.T., Calgary, Alberta,Canada

Boilers. Fired with Wood and Bark ResidUes, D.D. Junge, FAL., O.S.U.

197.5

Correspondence Course; Lecture 5, Se4.,44 Steam Generators, Fuel

Combustion, S.A.I.T., eagary, Alberta, Canada 14,

I 6

16.3. .
CorresPendence Course,'Lecture 5, Sec. 2, Plant Services; Fuel &
Combustion, S.A.I.T., Calgary, Alberta, Canada,

, .
. 0

0 .

17.1 CorrespondencG ,Course,'Lecture 12, Sec. 3, Steam Generation, Water.

Treatment, S.A.I.T., Calgary, Alberta, Can, da
).

,,,v---

11.2 Correspondence.Course LectUrg 12, Sec: ,2,, team Gbneration, Water

Treatment, S.A.I.T., Calga.ry', Atbprta, Canada
1 ,

,

*

I

'
e

LI

12.8 Boilers, instruments &
Controls,

14.4 ,Steab, Purification

.; 15.1 'Steam Turbines,' Types

15.2 Steam. Turbines, Component

*a
15.3 Stem Turbines, Auxiliaries

15:4 Steam Turbines, Operation &
Aintehance

15.5 as Turbinds'

16N2, Combustion Types of Fuel

'16.2 Combustion Types Ofjuel

16.3 Combustion, Air & Fuel Gases'

.1

17.1 Feed Oter, Types A&
,

.0pertlor)

1:7.2 reed-.e.er, or Tretitments
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Supplementary

Packet 1 DesCriTtion

17.3 Correspondence Course, Lecture 7, Sec. 2, Sfeam Generators, Boiler

Feed Water Treatment, Calgary, Alberta, Canada

18.1 Corresporidence Course, Lecture 2, Sec. 5, Electricity, Direct

Current Machines, S.A.I.T., Calgary Alberta, Canada

18.1'

18.2

9.1

Correspondence Course, Lecture 4, Sec. 5, Electricity, Alternating

Current Generators, AlbertaoCanada
, .

,A.

Corrspondence Courge, ecture.5, Sec: 4, Prime Movers &Auxiliaries,

Air Compressor I, S Calgary, Alberta,.Canada

19.1 Correspondence Cour'se, Lecture 6, Sec, 4, Prime Movers & Auxiaries,

19.2 Air, Compressors II, Calgary, Alberta, Canada

20.1 Basic Electron4 s, Power Transformers, EL-BE-51.
11.

21.1

.22.1

Correspondence Course, Lecture 7, Sec. 5, Electricity, Switchgear

& Circuit, Protective Equipknt, S.A.I%T., Calgary, Alberta, Canada .

Correspondence Course, Lecture 10, Sec. 3, Prime Movers, Power Plant

Erection & Installation, S.A.I.T., Calgary, Alberta, Canada

12

Related Training Module

17.3 Feed Water, Testing

18.1 Generators4 'Types &

Construction

1.8.1 Genewitors, Types. &"

Construction

18.2 'Generators, Operation

19.1 Air Compressbrs, Types

s
19.1 Air Compressors, Types
19.2' Atr"Compressors, Operation

& Maintenance

20.1 Transformers'

21.1 Circuit Protection

22.1 Installation foundations
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RECOMMENDATI9NS FOR USING TRAINING MODULES

The following pages list modAs and. their corresponding numbers for this

Particula'r apOrenaceship trAde. As related'training classroomchours.

vary for diffe;-ent reasons throUghoutet, state, we recommend that

4the individual apprenticeship 'committee divide the t9tal packets to

.fit their individual clbasi schedules.

Ina

There are over 130 modules available. Apprentices can complete the

whole set by the enti of their indentured apprenticeships. Some

apprentices May already. have knowledge and skills that are covered

in particular modules.. In those cases_, perhaps credit could be

granted for those subjects, allowing apprentcies to advance to the

regaining modules.

We suggest the the apprenticeship instructors assign the modules .in

numerical order to make this learning tool most effective.

ti

14
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Tape s1

Tape 2:

.SUPPLEVIENkai INFORMATION

ON CASSETTE TAPES

Fire Tube Boilers - Water TUbe' Boilers
and Boiler Manholesand Safety Precautions

Boiler Fittings, Valves, Injectors,
Pumps and Steam Traps

Tape 3: Combustion, Boiler Care and,Haat Tvansfer
and Feed Water Types %0(

Tape 4: Boiler Safety and Steam Turbines\

NOTE: The al?ove cassette

reference material
indicated, and not

0

4#e

tapes are intended as additional
for the respective modules, as
designated as a required assignment&

4,
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LINEAR -- MEASUREMENT

10

0

I
10.

9

. Goal:

The apprentice will be able to
Use the concepts of linear
neasurehent.

0

r)

,

Performance Indicators:

1. Read linear measurement
to 1/32".

A



INDIVIDUALIZED LEARNING SYSTEMS

I

Introduction
4

,MATH

. LINEAR MEASUREMENT

F undamen ta 1 to any industrial vocation is the measurement of linear -or straight

ling distances. These measurements may be expressed in pne -of two systems.

Apprentices for the most pSrt still use the more familiar British system (of

which the yard is the standard unit of length) although the-metric is rapidly

gaining popularity in the United States. The problems in this module will assume

the use of the Bri tish. system.

1'7

4



1NDIVIQUACIZED LEARNING SYSTEMS

Study GuidE
This study guide is designed to help you successfully complete this module. Check

off the following steps to completion as you finish them.

.
STEPS TO COMPLETION

. 1 Familiarize ydUrself with the Goal and Performance Indicators on the

title page this module.

I
'Read the Introduction and study the Information section of the module:.

It is intended to provide you with the math stlls ecessary to

sucessfully complete the assessment portions.
P.

If

3. Complete the Self Assessment section of the module. You may refer

the Information section for-help.

4. Compare your Self Assessment answers with the correct answers on t e

Self Assessment Answer Sheet immediately following the Self Assessm t

exam. If you missed more than one of the Self Assessment exam ques ions,

go back and re-study the necessary portions of the' information sec ion,

or ask your instructor for helh.f If you missed one or none of these

problems, go on to step.5.

5.

0

Complete the Post Assessment section of the module. Show your answer5

to the instructor. It. is recommeneded that you score 90% or better on

those Post Assessment exams with 10 or more problems, or miss no more!

than one problem on those with fewer than 10 problems, before being,

allowed to go on the next math module.

.18



,

INDIVIDUALIZED LEARNING SYSTEMS

ti

nformation

TABI OF LINEAR MEASURE

12 inches, = >r foot

3 feet = 1 yard A
5 1/2 yards = 1 rod

40 rods , = 1 furlong

8 furlongs = 1 mile

Apprentices have as a basic tool, a steel rule that measures ,to the nearest one-. thirty-second (1/32") of an jnch. In most shops a tolerance of 1/32" is allowed

im mast measurements.

To read measurements, merely calculate where on the rule the mark falls.

Iv

7

'
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INDIVIDUALIZED LEARNING SYSTEMS

tl

Reid the distance f,rom' the start of the rul.er to the letter.s A through :0 to the
.

nearest 1/32"and;.place your answers in the a.5igned space below.

8

l`f 1 !

.4-
I

. . j-.;
1i11 ., :1:11 ;1 /lit

1-4-
111 1

i!. I-
1

I 1 1,1 I 1
.

; I , I

.,

fir.
1

Y "r""f Tylkf
1,7

)

1 , I I ;
' I

.1

. .

6



. a/32.

I. 17/32

J'.

K.

L.

M.

N.

0.

1 15/32

I

2 15/32

2 31/32

3 3/8

.e 6

3 9/16

4

4 1/32

Tr

4+.

I

21
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11101VIDUALIZEQCEARNiNG SYSTEMS

ro

Find the l'ehgt.h.dtea"ch Of. -the. fol lowing 1 i he segments to the nearest 1/32" .
. .

(AlwayS.,,measure;froM the inside tof end--mark on the rine segments. )

fi

C

A=

C

I

a

22



Draw a line segment equal to each'of the followiAg lengths to the nearest -l/32"

Use the given end mark -as the left end mark for the segment..

A) ; W.

I

11, 3/ ii"

)7: jA"

-

a

imampip,

ti

10
S.

it

4
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/ WHALE IJUIMBERS

Goal:

The apprentice will be able to
compute with:whole:numbers,.

performance Indicators:

1

Add whole numbers.

Subtractt, whole numbers.

3. Multiply .whole numbers.

Divide whole numbers.



.4

If an, apprentice irvany of todaAs skilled trades.js to,achieve his or her .901. of
becoming a top-flight. journeyman, he..or she must have a good working _knowle.dge of

A
,basic mathematics.. Problems. involving ommon and decimal fractions, percent,
.ratio .and proportion, compound numbers, and areas and volumes are regularly.
encountered in'- the trades.. ''...Because of their :importance to 'the' apprentice, these...
basic concepts:are. taken 'up in turn In subsequent: mOdules of this unit:, The

present module.'provides.a review of th.vatitlittion, subtracticn% multiplication and

jitivisionOfwhele-,numiiersLnum4ers that do not contain fractions a-id.thatare,:not
:..2.in themselves fr,actions.

.

..

4

ito
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INDIVIDUALIZED YEARNING STEMS

p

Study KIE
riamorewoommummoimmmumermarlwarmailrmsummonam=m1mmilmimmmai

MOP

This study guip/1,5-designedlo help you successfully complete this mo &lu)e.

Check off thig.following steps to completion ds yoti finish them.

STEPS TO COMPLETION .

1. Familiarize yourself with the Goal and Performance Indicators on the

title page of this module.

7

Read the Introduction and study the Information section of .the module.

It is ...intended to provide you with the math skills necessary to

successfully'complete the assessment portions.

3. Complete the Self Assessment section of the module. You may refer to

the irVormation.section for-help.
4

it

4 Compare your Self Assessment answers with the correct answers on the

Self Assessment Answer.Sheet'immediately fpllowing the Self Assessment .

exam. .If you missed more than one of the Self Assessment exam questions,

90 back and re-study the necessary portions of the Information section,

or ask ydur instructor for help. If you missed one or none of these

*. problems, go on toysted 5.

5. v Complete the Post Assessment section of the module. Show your answem

to the instructor. It is recommended that yop score 90% or better on

those Post Assessment exams with 10 or more problems, or miss no more

than one problem on those with fewer than 10 p'roblett before being

allowed to go on to the next math godulef

26
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Information

WHOLE NUMBERS
.

CM

A whole number is, any one d'f the natural numbers such as 1, '2, 5, etc. Numbers-

represent quantities of anything. They can be added, subtract d, mul1 tiplied or

4ivided.

ADDITION

Addition is the .process of combining two or more quantities (numbersrAtvfid'a

total. The total is called the sum. Addition is indicated by the pluSt+) sign

and may be written as + 2: 'The sum may be indicated by using the equal (1) sign.

Example: 2 + 2 = 4. Another way of writing the same thing showing the sum /of 4

2

+ 2,

4

The following problem is included to refresh. your memory of basic addition in trade

terms.

ADDITION PROBLEM

Three bricklayers working together on a job each laid the foliating number of brick

in-one day. First bricklayer laid 887, second bricklayer laid 1123:and the third

bricklayer laid 1053 brick. How.many brick did all three lay that day?

Answer: 887.+ 112 3 + 1053 = 3063 brick-

SUBTRACTION

'Subtraction is the process of taking something away from the total. The portion

which is left after, taking some away is called the diffrence./*The sign which

indicates that'one quantity (number) is to be subtracted from another is)the

minus (-) sign. Example: 6 - 4; In this example, 4 is being Subtracted fr

The difference is 2 or 6,- 4.= 2. Another way of writing tie, same thing is:

ti



)'

4

4

SUBTRACTION PROBLEM A

A mason grdered 75 bags of cement and used 68 bags on the job. How many bags of

cement were left?

Answer: 75 - 68 = 7 bags

MULTIPLICATION

Multiplication is the process of repeated addition using the same numbers. r

example, if 2 + 2 + 2 + 2 + 2 were to be slimmed, the shortest method would be to

multiply 5 times 2 tb get the total of 10. The sign used to indicated multiplication

is the times (x) sign. In the previous example, 5 times 2 equals 10, would.be

written 5 x 2,= 10. This may also be written as:

2.

x5

10

MULTIPLICATION PROBLEMS

If a bricklayer can lay 170 brick an hour, how many brick would be laid in four,

hours?

Apswer: 170 x 4 = 680 brick los

One type of brick cost $9 per hundred. If 14,000 brick were ordered, how much would

they cost?

Answel $9 x 140 = $1260. Note: The brick were 9t each, $9 per hundred or $90

per thousand. Therefore, the answer could have been determined by multiplying

9t x 14,000, $90 x.14 or $9 x 140.

DIVISION

Division is the process of finding how many times one number is contained

another number. The division symbol is (1),I, For example, when we wish to find how

many'times 3 is contained* in 9, we say 9 divided by 3 equals 3 or 9 3 = 3: The

answer is called the quotient. If a number is not contained in another number in

. III equal number of times, thpiamount left over is called the remainder. The follow*
:Mt



problem illustrates such a situation: 9 4 = 2 with 1 left over. For purposes of

calculation, the priiiblem is generally written this way:

2

4.rg or 2 1/4
8

T remainder

DIVI5IONTROBLEMS

If)a set of steps' had 8 risers and the total height of all the steps (total rise)

was 56 in. what would the height of eacNstep.be?

ArAwer: 7

856 or 7 in.

If a brick veneer wall requires five brick to lay up' l sq, ft., how many square

feet would 587 cover?
117

Answer: 117 2/5 sq.'ft. of wall 5/S`f-37

5

8

5

35

2

4".

29

f t
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Listed below eacR problem.a're four possible answers. Decilie which of the four is

correct, or most nearly correct; then write the letter for that answer in the blaqo

space to the left of.the problem.
wr

1

(

2

3.

4

'41

The estimated cost of a roof on a small building was $1,553. The actua,.
cost was $1,395. What was the amount saved? ,.

a. $146 . c. $168
b. $158 d. $185

A contractor buys .637 ft. of eaves trough for a foUr-family apartment.
On-completion of the job, he finds he has 48 ft. of the trough left. How
many feet of the material has been used?

a. 569 c: 5t9
b. 578 d. 598

10,

A contractor buys 00 sacks of rock for three different jobs. On the firs'
job he uses 78 sac ; on the second, 85 sacks; and on the tHird, 205
sacks. How many sac s are left? \

a. 30 ' C. '32

b. 31 d.. 33

A contractor's bid on a school 6Uilding is $78,265. When one wing is
Omitted to cut costs, he is able to cut his bid by $16,228. What is
the new figure?

a. $60,039 c. $62,037"
b. $61,038 d. $63,063

If a de$1er gets a, shipment of 24,Q00 lbs. of tile, how many tons ,does
he receive? al
a% 12 c. 120
b. 24 d. 240 e

A roofer works 40 hours at $3.00 per hour.and 10 ours at $4.00 per hour.
How much does the roofer earn?

a. $140 c. $160
b. $150 d. $170

U

4.1



7. If a bundle of rock lath weighs 35 lbs. alid it is permissible to place
700 lbs. on any one area on a floor, how many bundles can be placed on
any' one area?

a. 20
b. 22

C. 2.4

d. 28

8 If 5 lbs. of putty are required to install one light of.glass, how many
lights can be installed with 85 lbs?

Is

a. 16

'-b. 17

e

c. 18

d. 19

. 31

V

r
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Self Assessment
Answets

a

b

2. c

3.

4. c

5 a

6. c

8

ft

a

I

O

Y.

32



41

lb

t)

44$

33

4'

COPY AVAILABLE



INDIVUALIZED LARNINGSYSTEMS

Post
ASESSMEnt

111

10

Listed below each problem are foUr possible answers. Decide which of the four is

correct, or most nearly corrett; then write the letter for that answer in the bank

space to the left of the problem.

1.

2

3

686 + 240 + 1,320 + 16 + 400

a. 2,452 t

b. 2,653

16 + 480 + 26-+ 15 + 6,000 =

a. .6,436 ,

b. 6;437

=

c.

d.

c.

d.

2,662
2,762

6,536
6,537

s,

a. C. 92
b. 91 d. 93

4. 280 116 =

a. 154, c. 164
b. '163 d. 174

5 40 - 16 =

a. 21 c. 23.
b. 22 d. 24 /

6. 220 - 38 =

a. 172 c. 181
b. 173 d. 182

7. 292 x 16 =

a. 3,573 c. 4,672
b, 3,772 d. 4,772

8. 460 x 15 ,

5,900 c. 7,900
b. 6,900 d. 8,900

34



9 24 6 z

a. 2

b. 4

10. 180 5

a. 32
b. 34

O

a

M

c.
d.

c. 36. 3

d.. 38

I
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7.3

ADDITION.AND SUBTRACTION. OF COMMON ..

'.o, FRACTIONS AND MIXED NUMBERS

J

a.

4

Goal:

The apprentice will be able to add
-and'subtract common fractions, and
mixed numbers.

ft

Performance Indicators:
.4

fr

I. Add fractions and mixed
numbers.

. .

2. Subtract fractions and Mixed
numbers.

.

I
ro

3
4
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LEARNING SYSTEMS

Introduction

__-_----_-_- -
In solving the many kinds of mathe t cal problems that are encountered in t4

.

skilled trates:the mechanic- will o n find it necessary to work with fractions
as well as whole numbers. The Info ation section for this topic introduces
common fractions -- fractions i.n whichtsoth the numerator and the denominator are
_expressed, as in 1/4, 3/8, or 11/32--and includes practice problems i.n the

addition and subtraction ofcommonctions and mixed numbers (numbers that
consist of whole numbers and fractions).

As

41.
r
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It

°

This study gui-de-ts-destgned to-help yoG suCpssfully complete this module.4

Check off'the'following steps to completion as yoU'finish them.

STEPSTO,COMPLETION

1 Fami 1 iarize yourself with the Goal and Performance .Indicators on the title

pace of this module.

Read the Introduction and study the Information section of the module.

It is 4ntended to provide you with the map skills necessary to

successfully complete the assessment portions..
1,

3. Complete the Self Assessment section of this module. You may refer to'

the Information section for help.

'4.. Compare yourSelf Assessment answers with the correct answers on the

Self Assessment Answer Sheet,immediately following the. Self Assessment

exam. 'you missed more than one of the Self Assessment examj.

questions, bo back and re-study the necessary portions of the InformAion

section, or ask your instructor for help. If you missed 'one 'or none of

these problems, go on to step ,5.

'\ /

Complete the Post Assessment sec ion of the module. 'Show your answer:

to. the instructor.* It is reco nded that you, score 90% or better on

those Post Assessment exams wit 10 or more problems, or miss no more

than one problem on those with fewer thab 10 problems, before being

allowed to go on the next mat module.'

38
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Information

FRACTIONS

Ao
A fractiOn is one or more parts of alwhole. Frictions are written with one number

4

over the other'( or 1/4 or 3/4). .

The top number is called the NUMERATORAnd the bottom number is called the.

DENOMINATOR. The denominator identifies the number parts into which the whole'
is divided: The numerator indicates the number of parts of the whole which is of
concern. In reading a fraction, the top number is always read first. For example,
1/2 would be read "one half"; and 3/4 would be read "three fourths" and 3/8 would

0 be read "three eighths."

A fraction should always be reduced to its lowest denominator, For instance, 3/2
is not in correct form. It should be 1 1/2, because 2/2 = 1 and 1 + 1/2 = 1 1/2.
The 1 1/2 is called a MIXED NUMBER. Always when the numerator and denominator are
the same number as 1/1, 2/2, 3/3, etc. they are equal to 1.

ADDING FRA TIONS

The easies fractions to add are those whose denominators (bottom numbers) are the
same, as 1/8 3 Simply Add the numerators (top numbers) together anj keep the
same deneminato . For example, 1/8 + 3/8 = 4/8.or 1/2. (Reducing the fraction
to its lowest denominator is preferred.) Another example of reducing to the lowest

b

A

denominator is 8/24 = 1/3, because 24 may be divided by 8 three times..

When fr ns to be added have different denominators (bottom numbers), multiply
both riu r And denominator of each fraction by a number that will make the

1

denominaiers equal. For examplei 1/3 + 3/5 = 9/15. Observation indicdlled
41) that 15 was the smallest. number that could be divided evenly by both denominators.

To complete the example, 5/15 4 9/15 = 14/15. Therefore, the sum of 1/3 and 3/!4'
is 14)15.



4
-9

:PROBLEMS IN A DING FRACTIONS0 What is the ight of one stretcher course of brick if the brick are 2 1/4 in.

hi* and the ortar joint is 3/8 in?

Answers: 2 1/4 + 3/8 = 2 2/8 + 3/8 5/8 in. height for one course

'Amason estimated the following amounts of.mortar required for a job: 5 1/2
yd. , 11!1/3'cu. yd. and 6 1/4 cu. yd. What is total amount of mortar required
for job?

Answer: ,5 1/2 + 11 1/2 + 6 1/4

= 5 6/1R + 11 4/12 + 6 3/12

22 13/12 = 23 1/12 Cu. yd. of wortar

SUBTRACTING FRACTIONS

Change all fractions to the same common denominator as'Was done for adding fractions.
When the denominators are the same; subtract the numerators.

I

1.

tb.

#1,

1.

f
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SElf
AssEssmEnt

Note: The value of a fraction is not changed when both the numerator and denomina-
tor are multiplied or divided by the same number.

Reduce to halves. (A denominator of 2)

4/8 = 8/16 = 16/8 =

Reduce to 8ths.

4/16 = 16/32 = 32/64 =

411
Note: Divide the numerator and denominator by the same number. When both the

numerator and the denominator cannot be divided further by the same number,

the fraction is expressed in its lowest terms.

ft

RedUce to lowest terms: AM

4/16.= 14/16.= 28/64 = 16/32 = 12/16 = 24/12 =

Note: To reduce an improper fraction (where the numerator is larger than the

denominator) to its lowest terms, divide the numerator (above the line) by

the denominator (below the line).

Reduce the resulting, fraction to its lowest terms.

5/2 = I0/3 = 10/5 =

Note: To change a mixed fraction to an improper fraction, multiply the denomindtor
by the whole number and add the numerator. Place the result over thp

denominator.

41



Ill. 1 3/4 = 8 7/8'=

k

Change to improper fractions.

3.1/4 = 10 2/3 =

Now many eights -of an inch are there in each of the following lengths of steel ?.

1 3/8" = 40 4 3/8" = 7 3/8" e

Note: The* smallest number that can be divided by all the.denominators is called

the LOWEST COMMON DENOMINATOR.

To reduce fractions to the lowest common denominator, divide the number

selected as the lowest common denominator by the denominator of each given
fraction

Multiply both the numerator and denominator by this quotient.

Note: To add fractions, change to fractions having a le1igt common denominator.

Add the numerators.' Write the sum over the common *denominator. Reduce ,the

result to its lowest terms.

0 Addition of common.fractions

1/6 + 5/6 = 1/3 + 1/16 =

40

5/8 + 3/4 + 3/8 =

Addition of common fractions and mixed numbers:

121 + 7 5/12 = 1 17/64 + 1 13/64 + 9/32 =

9

Note: To subtract a fraction from a whole number, take one unit from the whole

*umber and change it into a fraction having thkesame denominator as the

fraction which is to be sOtracted. Subtract the numerators of the original
fraction from the one unit that was changed to its fractional value. Reduce.
the resulting fraction to its lowest terms. Place the whole number next to
the fraction.

4 7

-3/4 -15/16

Note: To subtract a mixed number from a whole number, borrow one unit from the
whole number and change it to a fration which has the same denominator w,
the mixed number. Subtract the fraction part of the mixed number from thy'

fraction part of, the whole number. Subtract the whole numbers, and reduce



the...resulting mixed number to lowest terms.

2 3 27'

-1 1/3 -1 3/8 -1 5/16

. .

Note To subtract two mixed numbers, change the fractional part of each mixed

number to the leas; common denominator. Borrow one unit, when necessary,

to make up a larger fraction than the one being subtracted. Subtract the

fractions first, the whole numbers next, and reduce the result to lowest
a.

`terms.

Note: To add and subtract fractions in thesame problem, change all fractions to

the least common denominator. Add or subtract the numeratorsas required.

Reduce the result. to lowest terms,

1 3/5 7 5/6 18 7/8
-1 1/5 -2 1/6 -9%3/8

0

,)



tivuivtuuo-1..14tU .1.1tAtiNINQ YbI tMS

"Self Assessment
Answers

11111P/ 4

4

Reduce to halves: 1/2 1/2 4/2

Reduce to 8ths: 2/$ 4/8 4/8 .

. N

Reduce to lowest terms: 1/4 7/8 7/16 1/2 3/4 '21

Reduce the resulting fraction toits lowest terms: 2 1/2 3 1/3 2
1

11.

Change to iMproper fractions: 7/4 71/8 13/4 32/3.

411
How many eights of an inch are there in each ofthe filowing lengths of steel:

11 35 59

Addition of cQiIxnon fractions kW mixed numbers: 128 5/12. 2 48/64 --

op

ft

4 Oft



INDIVIDUALIZED LEARNING SYSTEMS

Post
SSESpTlEnt

Listed below each problem are four possible answers. Decide which of the four is *

correct, or most nearly correct; then write the letter of that answer in the blank

. space to the left of the problem.

4

1. The improper fraction 48/32 expressed as a mixed number is:

a. 1 15/32 c. 1 5/8
b. 1 1/2 ,id. 2 1/32

2. The mixed number 4 3/16 expressed as an improper fraction is:

a. 16'/8 c. 67/f6
b. 43/16 d. 35/8

3 What is the least common denominator for.the following group of fractions:
1/8, 1/2, 1/4 and 1/12

a. 12 c. 24
b. 18

\
d. 48

4
4 What is the sum of the following fractions: 1/2, 1/3, 1/8 and 1/12?

a. 1 3/12 c. 1 1/24
b. 1 1/12 d. 1 1/48

5

6.

7

If 1/2 is subtracted from 7/8, the difference is:

a. 3/8

b. 5/8
c. 1 1/8
d. 1 3/8

The sum of 1 1/2, 5/6, 14, and 20 2/3 is:

a. 36 2/3 . poo 37
b. 36 17/18 d. 37 2/9

r-
One roof is 1/3 larger in area than another. The 'mailer roof takv ?4
squares of roofing material. How many squares of roofing material wiJ1'.
the larger roof take?

a. 32
b. 34

c. 36

d. 37

43



A. .0ne7third of a.box of glass is needed 'to gla2e the north elevation of
a buPlding; 2/3 of a box is needed to glaze the south elevation; 1/6
of a box is needed to glaze the east elevation;, and 1/? of a box is
needed to glaze the west elevation. Now many boxes are needed to glaze
all four elevations?

a.. 1 1/6

b. 1 1/3
c. 1.1/2,
d. 1 2/3

9, From a bundle containing 101 linear feet of moldieng, a cabinetmaker
uses the following amounts: 11 1/2',-8 3/4', .12 1/8' and 9 5/8'. How
many linear feet of molding does he us in all?

a: 38 1/2 c. 39 3/4
b. 39 1/4 d. Al 5/6

.*

10. How many linear feet of *molding remain in the bundle in problem 9?

a. .59 1/6 c. 61 3/4
b. 61 1/4 d. 62 1/2

11. From a roll of hanger wire weighing 100 lb's., a lather uses the following
mounts: 6 lbs., 18 1/2 lbs., 9 1/8 lbs., and-22 1/4 lbs. How. many
pounds of the wire does he use in all?

a. 54 1/4 . c. 55 1/4.
b. 54 3/4 d. 55 7/8

06*
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7.4

MULTIPLICATION AND DIVISION OF

COMMON FRACTIONS AND WHOLEAND MIXED NUMBERS

O

Goal:

The apprentice will .be able to
multiply and divide common
fractions and whole and mixed
number.

Performance Indicators:

1. Multiply fractions.

2. Divide fractions.

3." Multiply and divide problems
that contains both fractions
and whole and mixed numbers.

/
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y

Introduction
,,M/I=1=1=11MIIW

The previous module reviewed the rules and procedures for some fundamental

operations with common fractions: reduction of fractions, finding the lowest

common denominator, -and adding and subtracting fractions and mixed numbers. The

study assignment for the present module concludes the review of common fractions,

covering the rules and procedures for multiplying and dividing common fractions

and common fractions in coination with whole numbers and mixed' numbers.

C

3

43
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INDIVIDUALIZED LEARNING SYSTEMS

Study GuidE
P

This study guide is designed to heip ypu successfully complete this module.

Check off the following steps to completion as you finish them,

STEPS TO COMPLETION

t

1.. Familiarizevourself, with the Goal and Performance Indicators on the

title page of this module.

2... Read the Introduction and study the Information section of this module.

It is intended to provide you with the matt; skills necessary to

successfully complete the assessment portions.

3. Complete the Self AseSsment section of the module. You may refer to

the Information section for help.

4. Compare the Self Asessment answers with the correct answers on the ,

..Self Assessment Answer Sheet immediately following the Self Assessment

exam. If'you missed more than one of the SelfeAsSessment exam questions,

go back and re-study the necessary portions of the Information %Ntion,

or ask your instructor for help. .If you missed one or none of these

pr ms, go on to step 5.

5. Complete the Post Assessment section of the module. Show your answer,

to the instructor. .It.isrecommended that you'score 90% or better on

thosINPost Assessment exams with 10 or more problems, or miss no more

than one problem on those with fewer 'than 10 problems, before br.ing

to go on the next math module.
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0

Inforah-0ton

MULTIPLYING FRACTIONS

The procedure fOr multiplying fractions is to multiply the numerators together

to find the numerator for the answer. Then', multiply the denominators together to

find the denominator for the answer. The answer is called a PRODUCT and the fraction

is reduced to its-lowest form. Example: 4,times 5/8 = 4/1 x 5/8 = 20/8 = 2 4/8 = .

.2 1/2.

PROBLEMS IN MULTIPLYING FRACTIONS

If standard brick are used which are 2 1/4 in. thick to lay a Wall with 3/B in.

mortar joints, what will the height of the wall be after nine.courses?

Answer: First, add the thickness of one mortar joint to the thickness of one brick

(2 1/4" + 3/8" = 2 5/8"). Then multiply 2 5/8" times 9 to find the height. 2 5/8"

x 9 = 21/8 x 9/1 = 189/8= 23 5/8 in.

If a set of steps are five risers high and each riser is 7 1/4 in., what is the

total rise of the steps?

Answer: 7 1/4 x. 5/1 = 29/4 x 5/1 = 14S/4 = 36 1/4 in.

What is the length of a 28 strPtcher*wall if each stretcher is 7 1/2 in. and Che

mortar joint is 1/2 in.?
16

Answer: 7 1/2" = 1/2" =8"; 8" x 28" = "224 "; 224" = 12 = 18 2/3' (2/3 x 121 240 /

= 8 in.) Therefore the length is 18'8"

DIVIDING FRACTIONS

The process of dividing fractioNis accomplished by inverting (turning, up side down)

the divsor and then multiplying._ For example, 3/8 3/4 is solved by. changing the

3/4 to 4/3. Therefore, 3/8 3/4 = 3/8 x 4J3 = 12/24 = 1/2.

50
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PROBLEMS IN DIVIDING FRACTIONS

Now many risers 7 1/2 in, high would be required to

steps 3' 1 1/2" high?

Jr/
construct a flight of concrete

Answer: Change 3'1 1/2" to 37 1/2"; Divide 37 1/2" by 7 1/2; 75/2 15/2

75/2 x 2/15 = 150/30 = 5 risers

I.

If a brick mantel is corbeled out 4 1/2 in. in six courses, how much does eac of

course project past the previous course?

Answer: 4 1/2 ; 6/1 = 9/2 x 1/6 = 9/12 = 3/4 in.

If a story pole was 8'11 1/2" long and divided into -39 equal spaces, wha' is the

length of each spacel

'Answer: 8'11 1/4" 39 =107 1/4' 39/1 = 429/4 x 1/39 = 129/156 = 2 117/156 .

2 3/4 in.
4

A

/

1/4

a

4

4
6

11
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N How many pieces of 10'5/16" flat bar may be cut from a 12-foot piece of stock if

you allow 3/16q for thq kerf?

40,

How many pieces of stock 7/8" long can be cut from a 30" bar.of drill rod if 1/16"

is allowed on each piece for kerf?

Determine center distance A.

\

A

52

4
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a

Self Assessment
Answers.

...,

4 13 pieces of)flat bar

32 pieces of stock

A = 1 25/64

4

4,

41,
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as

0.

Listed below each problem are four possible answers. Decide which of the four.is

correct, or most nearly correot; then write the letter for that answer in the

blank space to the left of the problem.

The product df 1/2 x 7/8 is:

a. 1/8 .c. 7/16
b. 5/16 d. 1 1/8

2. The product of 3/4 x 2/1 is:

a. 5/12 c. 5/7
b. 1/2 d. 8/9

3. The quOtient of 1/2::: 1/4

a. 1/8 c. 1

b. 3/4 d. 2

The quotient of 1/4 1/?

a. 1/2

b. 4/6
04,

5. The quotient of 1/4 : 1/3 is

is,:

6.

7

c. 5/6

d. ,13/18

a. , 1/9 c. 3/4
b. 1/6 d. 1 1/3

If a roll of carpet weighs''467 1/2 lbs. and a running foot of the carpet
weighs 2 1/8 lbs., how many, running feet' are in the-roll?

a. 200
b. 220

c. '374
d. 9P5,

,

A type of lind1eum weighs'1'5/6 lbs. per running foot. Now many pounds
does a roll containin09 U3 running feet weiljti?

ft °

103 1/6
09 2/3

9,::.-109 7/8

d. 116 7/18

I

piece of pipe must be cut td 3/8 the length of another pipe, which
9 ong. Now long a piece must be cut?

a. 3 1/4' c. 4 04'
b. 3 3/8' d. 4 3/8'

'

is



What 4s the height of the second floor above the'firft if the stairway
connecting the'floors has 16 risers and each riser is 7 1/4" high?

a. 8'10"
b. 9'0"

IC

d.

9'6"
91811

10. A truck rated at 1 1/2 tonsdhis to be used to pick up. surplus 9940 at
five local job sites and return it to the yard. The amount of surplus
gravel at each site is as follows: job A, 3/4 ton; job B, 3/8 ton;
job C, 1 7/8 tons; job D, 1 1/2 tons, and job E, 2 5/8 tons. How many
trips to the yard must the truck make to return'all the gravel?

a. 3 'c. 5
b. 4 d. 6

a

6
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COMPOUND NUMBERS

A

I

ti

Goal:

The apprentice will be able to
compute compound numbers.

01,

Performance lhoilicators:

1. Reduce compound numbers.

2. Add compound numbers.

3. Subtract compound number's.

4. Multiply compound numbers by
whole numbers.

5. Divide compound numbers by
whole numbers.,

6. Add and subtract compound
mixed numbers.



INDIVIDUALIZED LEARNING SYSTEMS

Introduction

Workers in the skilled trades frequently must solve, problems inVolving the addition,

subtraction, multiplicdtion, and division of compound numbers, which are expressions

containing two or more unlike but related units of measure, such as 6 ft. 2 in. or

4 lb. 3 oz. Each of the two or more parts of a compound number is called a denomi-

nate number. In the examples given above, 6 ft., 2in., 4 lb., and 3 oz: are all

denominate numbers. 4

a

p.

I
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Study GuidE
4

This study guide is designed to help you successfully complete this module.

Check off the following steps to completion as you finish them.

STEPS TO COMPLETION

AP
1 Familtial-iie yourself with the Goal and Performance Indicators on the

title page of this module.

2. Read the Introduction and study the Information section of the module.

It is .intended to provide you with the math skills necessary to

successfully complete the assessment portions.

3 Complete the Self Assessment section of the module. You may refer to

the Information section for help.

Compare your Self Assessment answers with the correct answers on the

Self Assessment Answer Sheet immediately following the Self Assessment

exam. If you missed more than one of the Self Assessment exam questions,

go back and re-study the necessary portions of the Information section,

or ask you instructor for help. If you missed one or none of these

problems, go on to step 5.

5. Complete the Post Assessment section of the module. Show your answers

to the instructor. It is recommended thatyou score 90% or better on

those Post Assessment exams with 10 or more problems, or miss no more

than one problem on those with fewer than 10 prOblems, before being

allowed to go on to the next ,math module.

r.
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Information

4
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REDUCTION OF COMPOUND NUMBERS
.

The 'principles of adding, subtracting, multiplying, and dividing compound numbers
are outlined in the illustrative problems presented in this.topic. Each problem
is accompanied by its step-by-step solution. 'The units of measure sOosen for the

problems are feet and inches, but the principles demonstrated apply equally to

compound numbers involving pounds and ounces, hours and minutes, and the likdP

Except in the case of the simplest addition and subtraction problems, the reduction
(changing) of related but unlike units is an essential setp in working with com-
pound numbers. This is so because only like units can be combined in an arithmet-
ical operation. After this reduction has been accomplished, operations involving

compound numbers can be performed in the conventional way.

Reduction from higher to lower denomination units

Itoblem: Reduce 13 feet to inches

Step 1. 1' = 12"
Step 2. 13 x 12 156"

Reduction from lower to higher denomination-units

Problem: Reduce 216 inches to feet

Step 1. 12"

Step 2. 216" i-.12 = 18' 4

''ADDITION OF COMPOUND NUMBERS

Problem: Add 2'7" and 8'10"

Step 1. Add the inch column.
7" + 10" . 17"

Step 2. Reduce the inches to feet and inches
17" = 1'5"

Write the 5" in the sum and carry the
remaining 1' to the foot column

..#

2'7"

+8'10"
TT,

(2'

+8'10"



SOATRACTION OF COMPOUND NUMBERS"

Problem: Subtract 3'4" from 9'2" tv

Step 1.. Since 4" cannot be subtracted from 2",
borrow 12" from the 9' and add to the

`2", thus changing 9'2" to 8'14"

Step 2. Subtract both columns
14" - 4".= 10"
8' - 3' = 5'

0

MULTIPLICATION OF COMPOUND NUMBERS BY WHOLE WMBERS

Problm: Multiply .1'7" by 8

Step 1. Multiply the inches by 8.
7' x 8 . 56"

Step 2. Reduce the product to feet.
56" = 4'8"

A
Step 3. Multiply the number

i

of feet in the multiplicand by 8

Step 4. Add the results of Steps 2 and 3.) 3'7"
4'8" + 248" =

9'2"

-3'4"

8'14"
-3'4"

55 1O"

DIVISION.OF COMPOUND NUMBERS BY WHOLE NUMBERS

x 8

24T-T4'8"

I
Problem: Divide 31'3" by 15.

Step 1. Reduce the feet ty_inches. 31' =

Step 2. Add the total number f inches.

Step 3. Divide hg sum by 15. 375" = 15

Step 4. Reduce.the tUotient to feet. 25"

372"

3" + 372"

= 25'

= 2'1"

= 375"

ADDITION AND SUBTRACTION, OF COMPOUND MIXED NUMBERS

If the lowest-denomination units in an addition or subtraction problem involving

compound numbers are exprested in fractions, we mist firtt reduce the fractions to

the lowest common denominator before proceeding with the calculation. The

28'8"

following addition problem illustrates this point.

Problem: Add 12'8-1/2", 17'4-3/8", 5'5-1/4", and 2.'10-5/8".

Step 1. Reduce the fractions to terms of the
lowest common denominator

Step 2. Add the fraction column and reduce the sum
to inches. 4/8" + 3/8" + 2/8" + 5/8" = 14/8"
14/8" = 1-6/8" = 1-3/4". Write the fraction
3/4" in the sum and carry the 1" to the
inch column.

I

1

LCD 8

1/2 48
1/4 2/8

(1")

12' 8-4/8"
17' 4-3/8"
5'. c)-2/8"

71 10-5/8"



Step 3. Add the inch column and reduce the sum
to feet and inches. 1" + 84 + 4" + 5"

el,

(2')(1"),

12' 8-4/8"
+ 10" = 28". Write the 4" in the 'sum 17' 4 -3/8" $

4 and cahry the 2' to the foot column. 5' 5-2/8"

Step 4. Add the foot column., 2' + 12' + 17' + 5'
2' 10-5/8"

+2 =38'
V

MULTIPLICATION OF COMPOUND NUMBERS BY COMPOUND NUMBERS

To find arrarea for which both the length Alnd width are expresses in compound

nuMbers, one can multiply the compound numbers, but this can be time consuming,

especially if fractions are involved. It is often sufficiently accurate to reduce

the compound numbers to the nearest mixed denominate numbers to simplify multiply-

ing them. For example, to multiply 2'6" by 8' 3-3/4" to find the area of a panel,

change the 7" to 1/2' and 3-3/4" to 1/3'; then multiply 2-1/2' by 8-1/3'. In q

fact, for estimating purposes it would prObably be sufficiently accurate to

multiply 2-1/2' by 8-1/2'. If a more accurate answer is essential, reduce both

compound numbers to feet and twelfths of a foot, then multiply the resulting

44, denominate numbers; or reduce both compound numbers to. inches, then'multiply. The

result will be square feet or square inches, depending upon the method used.

(Remember that'a square foot contains 144 square ioches.)

DIVISION OF COMPOUND,NUMBERS BY COMPOUND NUMBERS

Occasionally the need arises to divide one compound number by another compound

number, for example to find out how many times one shorter length' is included.in

another longer length, as in the problem that follows:

Problem: Divide 12'8" by 3'24.

Step 1. Reduce the feet to inches in each compound number. 12' = 144";
3' = 36".

Step 2. Add the inches in each reduced compound number. 144" + 8"
152"; 36" + 2". =-38".

Step 3. Divide the resulting denominate number. 152" 38" = 4.

4 x 3'2" = 12'8".

Note: Any remainder in such a'problem will be in inches. For example,

if the divisor in the'above problem were 3'6" instead of 31i".,

the answer would, be 3 plus a remainder of 26".

4



INDIVIDUALIZED LEARNING SYSTEMS

SElf
ASSESSMEnt

v.

o
Write the answer to each problem in the corresponding space at the right.

1. Change 372" to feet.

Change 16'8" to inches.

3. Add 4'8", 17'3", 11'5", 44'2", and 32'10".

4. Subtract 23'4" from 57'2".

Subtract 28'11" from 32'10".

g
6. Multiply 3'8" by 9.

7. Multiply 22'4" by 37'11".

8. Divide 11'6"

9. Divide 19'2" by 3'10".

10. Add 7 hr. 18 min. and 3 hr. 47 min.



Self Assessment
Answers

31'

2. 200"

1
3. 110'4"

4. 33'6"

5. 3'11"

6. 33'

7. approximately 5.9 s . ft.

3'10"

approximately 4'9"

10. 11 hrs. 5 min.

a 63 $"
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Post
AssEssrnEnt

9

Listed below each problem are four possible answers. Decide which of the four is

correct, or most nearly correct; then wri4e the letter of that answer, in the space

to the left of the problem.

p. 9'6" + 3'6" =

a. 13'0" c. 14'O"
b. 13'6" d. 14'6"

2. 6'3" -1 6'8" + 511" =
t
I

a. 17'O" 1c. 17'9"
1

0
b. 17'6" d." 18'0"

4

II the height of a ceiling above the floo1" is 916"/and the distance from
the floor to the top of the window casing is 6'11, whdt is the distance
from the top of the casing to the ceiling?

a. 2'6"

b. 217"

c. 2'9"

d. 2'11"

Three identical metal frames are needed to com lete a glazing.job. The
following pieces of metal extrusion are requi d to make these frames:
8 pieces 10'7" long; 9 pieces 8'4" long; and pieces 3'9" long. HOW
many inches of the metal will. be'required fo each frame?

a. 572

b. 614

5. How many 16"
97'4" of the wire?

a. 73 c. 77
b. 75 d. 80

6 Four boards, each 12'9" in length, are4Ad end to end. What is their\
total length?

\

I. d. .724 / \

c. 681
.

lengths of hanger wire can be cut from a roll containing

tor

'a: 42'6:1 c. 49'3"
b. 45'0" d. 51'0".

(

/ 64
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7. The following pieces of m terial are cut from a stock of 10 pieces, each
21' long: 2 pieces 4' ). g; 3 pieces 6 1/3' long.,' and 4 pieces 54" long,
Mow many feet of the mat rial remain in stock?

8

9.

a. 164

b. 165
c. 166

d. 167

di
Metal trim for a job as purchased from two different suppliers.
Company A supplied t e following: 4 pieces 5'11" long; 9 pieces 12'2'
long; and 18 piecgs. '" long. Company B supplied the following: 19
pieces 1'3" long; 18t leces 9'4" long; 2 pieces 1'10" long; 10 pieces
5'5" long; and 4 pieces 1'3" long. How much more trim was supplied by
Company A than by Company B?

a. 1" c. 10"
h. 2" d. 2b"

A glass shop receives an order to replace the tops on 6 showcases.
Each of these showcases requires a new piece of green felt-2"'wide and
6'3" long under the rear edge of the glass. How many square inches Of
green felt will be needed to do the entire job?

a. 850
b. 900

c., 950
d, 1,000

10. What is the total length in feet and inches of the following pioces of
flashing: 2 pieces 18" long; 10 pieces 78" long; 1 piece 29" long; and
6 pieces 10" long?

a. 69'9" c.* 84'7"
b. 75'5" d. 88'3"

11. In making a batch of mortar, a workman us d lime an an amount equal to
12 percent of the cement. How many pound of lime are necessary if
995 lbs. of cementare_used?

a. 119.4 c. 123.5
b. 121.8 d. 130.2

ra

(

ta`
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PERCENT\ f

' //

I

Goa

The apprentice will be able to
compute percentage problems.

terformance Indicators:

1. Change percent to decimal.

2. Change decimal to percent.

3. Change fractions to decimals.

4. Compute problems with percent.

66
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IntroductiOn

The word "percent," an abbreviation of the Latin,"per centum," literally means

"for each hundred" or "by the hundred." "Percentage" means the methods of.

expressing a part of a Whole as hundredths.of the whole. Thus, 12 percent means

12 parts of a whole that is thought of as consisting of 100 such parts; 100 percent

means all 100 parts of the whole taken together; and 108 percentmeans all 100

parts of the whole plus 8 more such pdrts.

Since percents are expressions of the parts of a whole, they can be converted to

co 'in fra ions or decimals: 12 percent is equivalent to 12/10.04yr 0.12; 100

perc nt is equivalent to'100/100 or'1.0; and 108 percent is equivaieht to 108/100

(1-8/ 00) or 1.08.. It can be seen that percents greater than 100..become mixed

numbe s in such conversions.

Skill in working with percents is necessary for estimating costs, discounts, and

profit margins, and it is vet, useful in calculating proportions, for exampll in

determining the relative amounts of materials needed for fluid mixture of a

given composition.

/

.0

0.
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e

a

This study guide is designed to hel yoU successfully *complete this module.

Check off the following\teps to ompletion as you finish them.

.STEPS TO, COMPLETION

1., Familiarize yourself with. the Goal and Performance Indicators, on the

title page of this module. .

3.

I.

Read the Introduction anclAudy the Information section of the module.

It is intended to provide you with the math skills necessary to

sucessfully complete the assessmdnt..portions.

0

Complete the Self Assessment section of the module. You may refer to

the Information section for-help.

4. Compare your Self Assessment answers with the correct answers on the

Self Assessment Answer Sheet immediately following the Self Assessment
exam. If you missed more than one of the Self.Assessment exam questions,.
go back and re-study the

41,

necessary portions of the InformatiOn section,

or ask your instructor for hap. If you missed one or none of these

problems, go on to step 5.

O

i 5. Complete the Post%Assessment section of this module. Show your answers

to the instructor. It:is recommended that you score 90% or better on
114 those Post Assessment exams with 10 or more problems, or miss no more

than one problem on those with fewer than 10 problems, before being

allowed to go on to the next math module.

68
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I

Information
..1.1111111...,

To change a percent to a decimal, rfmove the % sign, then place a decimal point

two digits to,the left, of the number for the given percent'. (If the percent is a

mixed number, change the fraction to a decimal and place this value "after the

whole number.)

Use the decimal'value for given percent the same as any other decimals to

perform the required mathematical aerations.

To change a deciipal to a percent, move the decimal point two digits to the right.

Place the percent sign. after this number.

F.,.

1

4

4

.-I

F
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ASSESSMEnt

INDIVIDUALIZED LEARNING SYSTEMS

S

The' ill for a certain job is $332.20. If the customer wishes to pay 15% on

the original bill, what should she pay? 4

Alt
41

During the firsts four days of a work week, the total daily output reached 276, 320

342, and 286
kIN

welds of a certain type. The rejects each day of these totals were

5%, 4.5%, 6% and 5%, respectively. The weekly quota to meet a contract is 325

perfect welds per day. How, pany welds must be produced the fifth day to meet the

schedule? (Assume that the rejects on the fifth day is the average percent of

the other four days.)

FL

Write the'letter o.f the correct, or most nearly correct, Answer in the blank

at the left of each problem.

The fraction 9/16 is equivalent to what percent?

a. 9.16 c. 56 1/4
b. 56 d. 565

The fraction 3/32 is equivalent to what percent?

a. 3.1/32 c. 9 3/8
b. 3 30/32 d. 93 1/8

The fraction 9/32 is equivalent to what percent?

a: 28 1 c. 28 3/32,
h. 28 1/32 d. 28 1/8

70



INuiviuUALI4tU LtAHN1Nu s,191tM

k\,)
Self As4e§,sment
Answers

She should pay 332.20 X .15 or $49.83

4N.
490 welds

9/16 = c

3/32 = c

9/32 = d

A

)

I

/4
*71
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Post
AssEssrnEnt

INDIVIDUALIZED Ltt EARNIK SYSTEMS
o

tr.

Listed below each problem are fouf possible answers'. Decide which of the four is

correct, or most nearly correct; hen write the letter for.that answer in the

space to the left of the problem.

2

Expressed as a fraction in lowest terms, 43 3/4 percent is:

a. 7/32 c. 43/40
b. 7/16 d.- 46/4

Expressed as a fraction 'in lowest terms, 62 1/2 percent is:.

a. 5/8
b. 6/8

c. 62/80
d. 62 1/2

3. Expressed as a fraction in lowest terms, 83 1/3 percent is:
.

a. 5/6 c. 8/9
b. 10/16 d. 1 4/3

QS

4. A certain type. of glass is composed of 63 percent silica sand, 23 percent
soda ash, and 14 percent lime. The total `batch of glass weighs 1,600
lbs. Now many pounds of soda ash are in the batch?

a. 224 c. 472
b. 368 d' 592

5. Two glaziers install 2,100 lights of glass, but 84 lights turned down by
the inspectors have to be reputtied. What percent of the job has to
be done over

a. 2 c. 20
b. 4 d. 40-

6. The finished width of a certain shiplap sheathing board-vis 1 5/8". What
is this width irk decimal form?

a. 1.525" c. 1.580"
b. 1.575" d. 1.625"

7 A roof has an area requiring 476 running feet of a certain kind of
insulating material. If 28 percent is to be added for cutting and ww.te,.
how many running feet of the material should be ordered, to the nears', .

foot?

I
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a.
0

a. 606
b. 608

C. 609
d. 623

A tilesetter purchases a table saw at $475 less separate discounts of
15 percents and 3 percent. What is' his actual cost?

a. $389.65 c. $392.74
b. $391.c4 d. $394.46

9. A portable electric circular saw has a speed of 4,000 rpm under full
load. Under no-load conditions, the saw's speed increases 15 percent.
What is the no-load speed?

a. 4,250 rpm c, 4,550 rpm
b. 4,400 rpm d.. 4,600 'rpm

'.,
,,

.e,
.6.

...
'10. The total cost of a new building is $35,450." If the cost of the roof. .

#

is 2 percent of this total amount and if the roofing wa*eials, eapresent
27 percent of the ,cost of the roof, whast, is the cost of the roofArfq
materials?

.

, P 1

4
-4

"i;

, . .
I

1/a. $152.97 c. $175.21
b. $167.50 d. $191.43

A

U.

I

-44

4

1 r.

f.

OIL

.r

4
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MATHEMATICAL FORMULAS'

1,

04.

4

*

41

410

.4

,

0,

yhe 'apprentice 14111 be Ale Co use
formulas in electrical and electronic
calpulations.

Performance 4ndlcaforc

Describa-signa-'of':operation

for additii", subtractions;
.

Multiplication, division and
.equelity..
Convert rules into'formups.
Deacribe order of operation
for solv4ng,alormula problem.

4,- Describe use of signed
numbers in forMule.

6, cal lCulbte.ormulas' with
;exponents.

Calculate formulas that uts.
powers of ten.

4

7. Describe rules for 'working
with equatipns.

4 .a

v. °,1

3

'I

7.4
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Study GuidE
". ee- - '',1"rr/' Rel !

0

4

Read the goal and performance indicators for this package to dOermine what yo6 are
expected to leafT from the package.

Study the examples and rules for the use of equations and formulas i n the information
sheets.

Complete the problems on the assignment sheet (see refe nce) to get pra'ctice in
using formulas.

Complete self assessment and check answers.

. Complete post assessment. and have instructor score the answers.

7

!
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Vocabulary

Equa'tion

w. Exponents

Formula

Negative signs

Order of operations

Positive signs

Powers of ten

Rules

Signs of operation

Substitution

4
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INSTRUCTIONAL LEARNING SYSTEMS
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Introduction

Formulas are a form of shorthand that are used in making calculations in electrical

work. Those working with electricity and electronics must know the basic formulas and

how to transpose information into a formula. They must also be able to correctly

calculate the figures that have teen transposed into the basic formulas.

This package reviews some_basic rules of/mathematics as they apply to the use of

faemulas.

7'7

.., 4
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4

Information
111

MMa formulas are used in,making calculations in electricity and electronics. A

technician,must know how to work with formulp on an everyday basis. Formulas are a
method of shorthand used to express rules.

SIGNS OF OPERATION

All formulas are held together by one or more of the following:

Add (Sum of)

Subtract (Difference between

. X Multiply (Product of)

-f- Divide (Quotient of)

= Equality (Equal to)

Some of these operations may be written in different ways,:

* Multiplication may be shown as 3 X-2 or with a dot between numbers 3 2

or, if it is a number and a letter, nothing between the number and letter, such
as 3X.

* Division may be shown as 3-g-2 or separated by fraction bar 3/2 or .

CONVERTING RULES TO FORMULAS

In order to change rules into formulas, replace each quantity with a letter. Lettrs
are substituted for'words in the rule. Signs,of operation are placed between letters,

EXAMPLE: The current is equal )o the voltage dfyided by the resistance.

Replace underlined words with letters:

Current voltage : resistance

I = E/R

and add the signs of operation.

. 4
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Information
ORDER OF OPERATIONS

Numbers can be substituted into formulas in place of letters. To work with formulas,

an order of operations should be followed:

1) Substitute numbers for letters,

3X + 4(X+2),= 12

2) Find value of all express*tns, in parentheses

+4X + 8 =

Do all multiplications from left to right
alk

3X + 4X + 8-= 12

(In this case, the multiplications. was completed in step 2).

4) Do all divisions in order from left to right"

5) Do all additions and subtractions in order from left to right.

3X + 4X = ,X
7X + 8 = 12-

7X = 1Z, - 8

X = 4/7

POSITIVE AND NEGATIVE NUMBERS

Positive signs (+) show gains, increases, directions. to the right and direction upward.
Negative signs show losses, decreases and directions to the left and downward. There

are some simple rules for working with signed numbers:

1) Adding (+) and (+) = Positive

2) Adding (-) and (-) = Negative

3) Adding (+) and (-); (Subtract 'and use sign of larger)

4) Subtracting (Change sign of number being subtracted and add.)

0

0
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Information

`Multiplying and dividing

(-) X (-) = (+)

((:)) r-) : ((1

FORMULS WITH EXPONENTS

(-) = ( +)

(-) + (+) = ( -)

Exponents are Often found in electrical formulas. For example, the small number to

the right of this number (52) tells up that the number must be squared. If we take

5 X 5 t? square the number, we find that 51 = 25. If the exponent is 5'9, we must take

5 X 5 X,5 to-get the answer of 125. Whatever the exponent, it means that the number
must be''multiplied against itself that number of times.' For example,

111 10
8

10 10 10 X 10 X 10 X 10 X 10 X 10

Exponents are ,shorthand expressions that saves us from lengthy formulas.

POWERS OF TEN

Powers of ten are used in electronics to express numbers that are in very large or

very small units..

10 = 10
100 = 101

woo .
10000 =

In order to multiply by numbers with powers of ten, move the decimal to the right as

many places as shown in the power (exponent).

EXAMPLE: 10
6

X.20 = 20,000,000

In order to divide numbers by power of ten, the decimal point will be moved to the

'left by the same number of places as shown in the exponent.

EXAMPLE: 20-I- 10
6=

.000002

IPV
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Inforrnakic*i

EQUATIONS

An equation must be kept equal on both sides of the euqlity sign. If we perform an
operation on one side of the equation., we mot do the same on the other side. The
same numbers may be.added or subtracted on both sides without wrecking the equation.
This also holds true, with multiplication and diVision. In an equation that shows
5E = 500 we must solvp by:

5E = 500

E = 500 -4- 5

E = 100

or divide both sides^by the same
0
multiplier:

5E 500

5 5

10E _1000

L. = lOo
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AssignmEnt

Read all information in package.

Work problem sets in reference book, Basic Mathematicsfor Ele4tricity and Electronics,
pages 82-83. Answers are shown in back of book for odd numbered questibns:

Complete self assessment sheet and check answers.

Complete post assessment and have instructor check answers.

O
te

4

4



INSTRUCTIONAL LEARNING SYSTEMS

Self .
Assessment

.90

Use the following, basic formulas to solve the problems listed below:

a) .E . IR (Ohill's Law) "'"

" b) .P = (Watt's'Law)

ro

c) E, + EA + E3 = IR, + IR.2 + IRJ'(Kirchoff's Voltage Law)

1. A 12-volt automobile battery operates a cigarette lighter of 6 Ohms of resistance.
How much current is used?

A dryer operates at 240 volts and 12 Ohms. How much current is used?
1.

40. What is the resistance of'a toaster that draws 6,amps of 1°20 volt electricity?

4. Write the formula for Kirchoff's Current Law. The algebraic sum of the currents
entering any point and leaving any point must equal zero.

5. A lamp operating on 120 volts has a resistance of 2 amps. How many watts of
power isised by the lamp?

6., Six batteries supply 2 volts each to make up a 12 volt system. This system
supplies two camper lights that have a resistance of 1 Ohm each and pull 6 amps
at each light. Show how this fits with Kirchoff's Voltage Law.

4.1

7. Write a formula to fit this rule. The volume of a cylinder is equal' to the area
of the base times the length of the cylinder.

8. 10 =

'9. Complete the f011owing equation: -6X + 3 = 15

IP. Divide -12 by -24.

83
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Self Assepsment
Answers

A

1. 2 amps

2. 20 amps

3. 20 Ohms

4. I, + IZ + 13 - 14 + + lc .= 0

5. 60 watts

6. E, + + E3 + E4.+ Es + E4. IR,+ IRS
2 + 2 + 2. + 2 + 2 = (6X1) +'(6X1)

V = -rrr 2' X L

8. 1,000,000,000

9 . X = -2

10. +I

s.

4

41.

84
I



INSTRUCTIONAL LEARNING SYSTEMS

Post
AssEssment

Using the basic information and rules from the information sheet, complete the following
problems using the prescribed order of operation.

1. Divide Powers of Ten

A). 10
9

2, Multiply Powers of Ten

a) 0.005 X 5 X 10^3X 0.02

3. Signed SIbers:

Add: a) +16.43 and -64.86
b) -36 and -43
c). +82 and +14

Subtract; d) -16 minus +38
e) 63,minus -71

Multiply:, f) -3R times +3
g) -2R times -6.

0.00015
3 X 10-2-

0

b '3 X 10
-5

X 4 X 104"

Divide: h) 6R2 by -2R
i) -18 by -6

4. Find value of P if E = 100 and R ='50. Use formula p ..E2711.

5. Write a rule for the following formulp: x = E/R

6. Write a formula for the following rule:

The voltage Of a circuit is Equal to the current multiplied by the resistance.

7. Solve the following equations for value of Unknown letter.

40
a) 20 . 100 R
b) .JT 12

c) iW . 20

(f 35 + 54.. 20

e) 7 - 2 10

85
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;Post
Assessment

8. Find total resistance of a coil that draws .010 amps from a 6 volt battery. Show
operatipnal steps. *

Write the formula:

Substitute numbers:

Solve for R

0
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Nilnstructor
Post Assessment Answers

1. a) 10
5

b) 5 X 10-3

2. a) 5 X10`

b) 2 X 10

.3. a) -48.41

b) -A9

c) +96

d) -54

e) +134

f) 9R

g) +12R

h) -.3R

i) + 3

4. 200

S,

of

S

r

A 4

5. The current of a circuit is equal to the voltage divided by resistance.

6 . E = IR 40*

7. a) R =115

b) T = 24

c): W = 40

d) = 5

e) Z = 8

E = IR ,

6 = ..010 X R

6 - .010 R

TIP

R = 6/.010

R = 600
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Goal:

he apprentice will be able to
compute ratio and proportion.

Perforinance ridlcators:

1. Solve protilems. involving

ratio. and. proportion.
,
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INDIVIDUALIZED LEARNING SYSTEMS

Introduction

o

Problems in ratio and pro'portion are frequently encountered in the skilled trades. ,

For example, a machinist employs the concepts of simple and compound rativin

solvirTg problems relating to gearing, and a carpenter employs the concepts of ratio
and proportion in working from blueprints or other scale drawings:

0'

I

6.



INDIVIDUALIZED LEARNING SYSTEMS

Study GuidE

This study guide iA,designed to help you successfully complete this module.

Check off the following steps to completion as, you finish them.

STEPS TO COMPLETION

1. Familiarize yourself with the Goal and Performanceqndicators on the

title page of this module.r,
2.

3.

OW

Read, the Introduction and st(i4 the Information 1ection of the module.

It is intended to provide yop with the math skilills 'necessary to

successfully complete the'issessment portions. ------

Complete the Self Assessment section of this module. You may refer

the Information section for help.

4. Compare your Self Assessment answers with the correct answers on the

'Self Assessment Answer Sheet immediately following the Self Assessment

exam. If you missed more than one of the Self Assessment exam questions,

go back and re-study the necessary portions, of the Information section,

or ask your instructor for help. If you missed one or none of these

problems, go on to step 5.

5. Complete the Post Assessment section of the module. Show your answers

to the instructor. It is recommended that you score190% or better on

those Post Assessment exams with 10 or more problems, or miss no more

than one problem on those with fewer than 10 problems, before being

allowed to go on to the next math module.
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Information

'Ratio is a means of expressing a relationship between two or more things mathe-

matically. A ratio is the quotient of two numbers, and it can therefore be /

expressed as a fraction. The fraction 3/4 expresses le ratio of three to foui,

which may also be written 3:4. Whan a ratio is expressed in words, the thingt

being related and the numerical terms of the ratio are listed in the same order;

for example, if a worker is told to mix sand and cemetitt for a concrete batCh in the

ratio of three to one, he or she will know that the mixture must include three

sacks of sand for every sack of cement, not thei reverse.

Proportion is an expression ofequality between two ratios. The fraction 3/4 Is

equal to the fraction 6,8; this is a statement of proportion. The relationship

between these equivalents can also be written 3:4::6:8, which is read "three is

to four as six is to eight." This simply means that three bears the same relation-

ship to four that doe to eight. If all but one of the erms of a proportion

equation are known, the remaining term'can be found. This lAkes possible a useful

short method for solving problems like those in which an object must be propor-
.

tionally, increased or reduced in size but where one of the needed dimensions is

not known.

1/4

J 92
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INDIVIDUALIZED LEARNING SYSTEMS

SElf
ASSESSMEnt

Iy

Listed below each problem are foupossible answers. Decide which of the four is

correct, or most nearly correct; then write the letter for that answer in the

space to the left of the problem..

1. The ratio of the height of a building to the length of its shadow is
5 to 9. What is pie, height Of the building if it casts a shadow 90' longrl

a: 50'

b. 55'

c. 60'

d. 65'

An architect indicates a 1/8".= 1'0' scale in the drawing of a swimming
pool. What is this scale expressed as a ratio?

a. 1:58
b. 1:75

c. 1:85
d. 1:9

3. A tile subcontractor prepares a shop drawing to 'a scale of 1" . 1'0".
What is this scale expressed as a ratio?

a. 1:10
b. 1:12 .

c. 1:14
d. 1:16 .

A contractor estimates that 10 cents of every dollar of ,his bid will be
required for exterior and -interior glazing of a building. What is the
ratio of the glazing cost to the total building cost?

. a. 1:1 c.. 1:100
b. 1:10 d.. 1:110

93
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Self Assessment
Answers

a

2. d

4.
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Post
AssessmEnt
isted below each problem are four possible.answers, 'Decide which of the four

correct, or most nearly correct; then write the iettdt for that answer in the

space to the left of the problem.
.

On a tile job in which fireclay.is to be used, a tilesetter tells his
helper to mix mortar according to the following formula: 6 buckets of
river sand, 1 bucket of fireclay, and 2 buckets of cement. ,What is the
ratio of sand to fireclay in the 'mixture?

a. 1:6
b. T:2

c. 3:1.
d. 6:1 "

Referring.again to the above problem, what is the ratio of cement to
sand in the.mixture?

#

a. 1:2

b. 1:3
c. 1:6

d. 148

What is the missing term in the proportion 46:30::92:x?

a. 20 c. 60
b. 40 d. 80

4. What is the missing term in the proportion 42:x::30:2.5?

/ a. 1.75 c. 4.25
b. 3.5 d. 5.751

5. If 5 cu. yd. of concrete 'cost $60, what will 3 cu. yd. cost?

6. >. a, $36

b. $42
C. $48

d. $54

If ten cement masons can place and finish 6,400 sq. ft. of concrete
sidewalk in four days, how many cement masons will be needed to place
and finish 3,200 sq, ft. of concrete sidewalk in the same amount of time?.

- a. three
b. five

c. seven
d.. nine

A
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PERIMETERS, AREAS AND VOLUMES

°P.

. Goal:

The apprentice will he able to
compute areas and volumes of
regular and irregular shaped-
objects.

4

Performance Indicators:

1. Compute area of a rectangle. t;

2. Compute area of a triangle.

3. ConputOlareas of irregular
shaped objects.

4. Me4pure volumes of regular
and irregular shaped objects.

ca4



IND.IVIDUALIZED LEARNING SYSTEMS 1
A

Introduction
I-

401 O

.

14

Problems involving the measurement of perimeters, areas, and volumes are frequently

encountered on the.job. A skilled.worker ip the construction trades, for example,

may need to know not only the length and width of a room but also its perimeter'

And the areas of its floor, walls,.and ceiling for estimating material and labbr

costs for interior firfih work. He .or.she may also need to know the volume of

air space of the room for heating and ventilating cAlculations. Measurements of

perimeters, areas, and volumes are bi it. to every craft, and the apprentice must

therefore become thoroughly familiar with the rules and procedures for making them.

el

9 /

4

441
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ti

Study GuidE

This study guide is designed to hel .dou successfully compl te this module.

Check off.the following steps to coritpletion as you finish them.

IF7

STEPS TO COMPLETION

Familiarize yourself with the Goal and Peformance Indicators on the
.

title page of this module.

2 Read the IntroductiOn and study the .'Information section, of the module.

It is intended to provide you with the math skills necessary to

3.

I

successfully, complete the assessment portions.

tst

Complete thq Self Assessment section of the module. You may refer to

the Information section for help.

416

4 Compare your/Self AssessTent answers with the correct answers on the

Self Assessment Answer Sheet immediately following the Self Assessment

exam. If you missed more than one of the Self Assessment exam questions,

go back and re-study the necessary portions of the Information section,

or ask.you instructor for help. If you missed one or none of these

problems, go on to step 5.

5.

1

Complete the Post Assessment section, of the module. Show your answers

to the instructor. It .15 recommended that 'you score 90% or better on

those Post Assessment exams with 10 or more problems, or miss no mom

than one problem on those with fewer than 10 problems, before tieing

allowed to go on to the next math module.
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Information
ed

sr

MEASURING PERIMETERS
'

The perimieter of an object--the distance around it--is found by adding the lengths

of all its sides; the perimeter*of,a building lot 60' x 180' is therefore 60' +

180' +.60' + 180', or 480'. The oerimieter of the irregularly shaped Structure

0 the plan view, Fig/. D-1, will be found to be 68' if the dimensions of all its

sides are added.
1

MEASURING AREAS

Mea,surements of areas are expressed in units of squal7e measpre--squareiinches,,

square feet, square yards, and the' like. The' area of a square or other r-rectannle

is fourid by multiplying its length by its jidth. The result will always be VI-

units of square measure,: . Fot" example, the area of a plywood lOanel, 4' wide by 8'

long is 32 square feet.

Since a linear foot is equal to 12", a square foot (1 foot each way) contains 12"

x 12", or 144 square inches./(See Fig. D-2.) Expressions of square measure

must be read carefully if mistakes are to be avoided: note that 10-inch square

(one squ'are measuring 10" x 10") is not the same as 10 square inches (ten squares,

each measuring 1" x 1").

-1!

I :

4 t

7 L

I-

Fig. 0,-1,Perimeter measurement

I '

Fig. D-2 A 12-,inch square
(one square foot) contains.
144, square inches
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AffA''0,F elaCTANGtE

110 Multiplyiag'/Ay6 acjjacent sides' gives th&afT of square or qtheir

"a squar.e, all fo14.41.0,s; re of equal length and all "fOur corner-s 0.174.1-.544.angte:i;

Other srectanglesThii-ffer f om the iqua.re i n that their si,,des Cunegba".
Ra

4qd A.-recta/10r that it not a..sguare is

41co6.norsly called an Oblong- .Since all sides, of a squat re are of equal

area of aksqtere'is found by thyltiPlying any side .by itself; the jarso I. wr(--1.t) 1 o

i.s found by--..rnultiplying its lengtri*by,its height: .

c.

Any four-sided pgar4e. wtiose 'Opposite ti'de:s'-b,re straight and Tara] lel

parallelogram. Squares Ind oblongs mee'elthis- definition, but the word paralIelo,

gram usually applles specifically,,. to a four-sided plane figure whose oppostie se cIt'n

are parallel but 'whose, tornare' not Tight 'angles, A parallelogram can be
. thought of as, rectangle with 'a 'triangle removed from one end and tacked onto the

other end, (See Fig. D -3&%') To compute the area 'of a parallelogram, multiply bas X

height (altitude).' The base of the parallelogram in Fig. D-3C is 14", and its

altitude is 10"; therefore its area is 10" x 14", or 140 square inches.

Irl

Fig. D-3. Four-sided plane figures.: (0 square;' (B) oblong; (C) parallelogram

AREA OF A TRIANGLE

A triangle is a plane figUre with three sides, each. side being a straight line.

A square-cornered or right/triangle has one right angle (Fig. N4IA). In an acute

triangle,- each of the -three angles is,..1ess. than ai right angle (Fig. 0-4B). An

obtuse triangle has one angle. that is, greater than a right angle (Fig. ,D-4C).

Any triangle is realloneLlialf of a rectangle (or one-half of a parallelogram.

i n the case of an acute or an .obtuseAriangle). This tan be seen clearly i n F i g .
D-4A, where an identical but .inverted' right triangle is drawn 'above the shaded

. 4
right:triangle, making rectangle. Similarily, "mirror-image" triangles could

be joined to the acute and obtuse angles in Figs. D-46 and D-4C to make parallel-
ograms.,

I 0 0

I



Fig. D-4. Triangles: (A) right; (B) acute; (C) obtuse.

I t

The area,of a rectangve Or a parallelogram is eugal to its length (base) times

its height(altitude). Since a rectangle or a parallelogram can be made by joining

two identical triangles, it follows that the area of any triangle is equal ,to one-

hal fthe product of its base and its altitude.. The area of the right triangle in

.Fig.'D-4A is therefore 70 square inches; the area ofthe acute triangle in Fiq.

D-4B is. 70 sqUgre inChes; andthe.are,1 of the obtuse angle in Fig.. D-4C is 60

w

square inches.

AREAS ONRREGULAR SHAPES

Any skilled worker may occasionally find it necessary to determine the area of an

irregularly shaped surface: Fora practical problem of this kind, assume that a

worker needs to determine the area of the floor in a room having a number of

Projections and recesses. He or she can h-nipute the total floor area in either-

of two ways: he or she:can divide the irregular' floor shape into smaller rectang-

ular shapes, then computethe areas of these rectangles and take their sum; or

square out the irregular floor shape, compute the area' of the resulting square,

then subtract from that the areas of the cutouts. (See 'Fig. D -5.).

J _

II'

Method 1. D.Nide the floor area into
rectangular units (A, B, C, and D); then
compute the area of each unit and add the
unit areas.

A) 7' x 2' = 14, sq. ft.

B) 6' x 2' . 12 sq. ft.
C) 7' x 11' = 77 sq. ft.
D) 9' x 18' = 162 sq. ft..

265 sq. ft.

Fiq. D-5, 1

Method 1: C . 265 sq. ft,

101"
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1 I

Method 2. Enclose the floor area in, a
scidare; find the ,ea of the square, then'
subtract the areas of the 'cutouts (units
(A and 13).

18' x 18' = 324 sq. ft.

A) 2' x.5r = 10 sq. ft.

13) 7' x 7' = 49 sq. ft.

,59 sq. ft.

324 sq. ft.

-59_sq. ft.

1 265 sq:. ft.

Method 2. A + B subtracted from total area 265'sq. .ft.*

Fig. D-5, 2. Finding the area of/arkirregularly shaped floor

MEASURING'VOLUMES

The plane figures described tt-iuS far in this topic have the dimensions of length

and width only. Decause solid objects have thickness as well as length and
.

width, they occupy or enclose-space. The amount of space taken by a solid object

is its- volume. Volume. is commonly expressed in cubic measurecubic yards, cubic..

feet, or cubic inches, for examplebut it can also be expressed in liquid measpre

(gallons, quarts, pints or ounces) or dry measure (bushels or-pecks). Volumes

expressed in one. kind of measure can be changed to volume's expressed in another.

measure by means 'of conversion constants. For example, a cubic foot, is equal to

7.48 U'.S. gallons, and a bushel is equalito 1.244 cubic feet.

To find .the cubic'measUe of aboO.such at a cipe or a box, where all the Corner

angles are right angles, multiply length times,width times thickness. Thn

is expressed in cubic.units. The dimensions of the box in Fig. 0 -6. are 2" x ?"

K 1'. The box.. therefore (has -a volume of) A -cubic inches. As in tlin

case of square measureyCare must be taken in expressing cubic measure-if misOke%

are to be. avoided; a.10-ineh.:cube is not epivaleht in volume to 10 inches.

If theshape.Of an object_ iA such that endos(or its .top and bottom) are

identical, parallel, and exactly opposite:each other, and if the straight lint".

bounding the sides of the Med- are ill para1,1e1 ('as :in the 'shapes shown in I ig.

the volume- Of the object can be lound-by multiplying the area of orit'! end (or

of the tOp.O" bottom) by theleniith.(or,hetight) bf,the ject% If for examulp thc.

00

446
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the area ()Pone end of the prism shot* at the left in Fig. D-7 is 10 square irc.hes
P

and the length of prism is 15 ijiches!,,'the volume of the prism will be 10 square'

inches x 1.5 inches, or 150 cubic inches

Fig. D-6

Cubmeastire

-/
- .I ..- 1.-.

lc
''.1 --......-7.1-----i

I

.-,
...,.

t
) I .71

.r

....1.

7- 1' ..-., ,I.?_- --,le,-- ---..---

1,...2
7

.

Tig.'D-7. Solids with identical (en4 and straight sides

he,volUme of an irregularly shaped object-can best be found by thinking of th .

object as being made,up.of a number of-smaller solid shapes. (See Fig, The \

.separate volumes of these smaller:.shapes can then be computed and added ro find thf,

total volume. e.

0

x:03
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Fig. D -8. Finding the, yoltIrne of an irregul arly' shaped object.
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INDIVIDUALIZED LIMNING SYSTEMS

SElf
ASSESSITiEnt

...Write the answer to each problem in theiorrespoking, space at the left.

5

7

:What is the perimeter of a room 20' Wide and 3C' long?

I I

fl

1,

What is the perimeter of asroom 1 square?

What is tI e area, in square feet, of a floor 42' by 42'"?

`,'What_is the area, in, square inches,

What is the flo area, in square feet, of a room 15' long and
12' wide?

11.

a 9" square- floor tile?

What is the area n square yards, of a' rectangle 20' lOng and .

9' wide'?
K . .

,. .

What is the area; in square inches, of a right angL with a
base of 8 1/2" and an altitude of 11 1/4'.'?

,..

What is the area, in, square' inches, an acute triangle with a
'base of 8 1/2" and an altitude of 11° 1/4"?

What is the area ,, in square feet,
of the floor shown ,below?

4.

. I I



1. - v1 ft.

.2. 64 ft.
A

3. 1,764' sq.' f

81: sq. inc'hes

.10 sq. ft.

6 2/3 .sq. yards.

7. -47:8 sq. inches

8. 41.8 sq. inches

146

9

U

v.

4

99'

V

4

41
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.

listed below each probleardre four possible answers. Decide which of the four is

correct,-or most nearly' correct; then write the letter for that answer in the

.space to the left of the problem.
.J

1. 471;,i,,,s the perimterof a rectangle 8' wide and 12' long?

a. 32' c. 37 J/2'
b. .34 1/2', d. 40'

2. What'it theperimeter of a rectangle 17 1/2' wide and 12 1/2' long?

3'

a. 40'
b. 60.1.,

Whatis the perimeter

C. 80'

d. 100'.

of a rectangle 67'7" wide and 96'4" long?

c. 327'10"
g. 377'10"

feet of a rectangle.32'9" wide and 52'6" long?
4.

a. 237'102
b. 297110"

What is the area in square

a. 1,709.0 c. 1,729.875
b. 1,719.375 d. 1,740:0 ,

An excavation for a basement is to be 40' long, 27' wide, and 8' deep.
After 210 cu. yd. of dirt have been removed, .how many cubit yard's remain
40Pto be excavated?

a

a. 90

b. 110'
c. 115
d. 120

P r
6. How many cubic t of concrete' are' in a slab 12' long, 4' wide, and

1' thick?

t,

a. 40

b. 4211/2
c. 44 1/2
ci). 48

eat islpthe volume in cubic inches of a 25" cube?

b625 t. 12,380
.b. 976 i. 15,625

10
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4 I . .

I V
8, ,What is the area in .square feet of-.a room 1 square. ?,

All a . 56 It

c. t96
11.2

,

d. 208

9. How many cubic yards of concrete will be needed for a garage floor
20' x 32' x,4",' allowing 3 cu. yd. extra for foundation walls and
footings? L.

f

10.

.1

.a. 4.9.
b. 6.9

c. 7.9
d. 10.9

How many cubic Bards of concrete will be needed_ for the. foundation
walls and footings in the plari below tf the wa11s,are 6" thick ,and 18"
deep,' .and 'if the footings (shown in dotted lines) will require 2 5/?f""
Cu.' yd. of concrete? ' "
a. 6

b, 6 2/`
. 7

7 1/6

6

40'O"

108

1
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CIRCUISFEREtiCE. ANg AREA 05 CIRCLES

it-

Goal:.

The apprentice will be able to
compute problems involving
circumference and area of ,circles.

Performance Indicators:

1. Find circumference of circle.

Find area of a circle., .

4

$1.140.
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INDIVIDUALIZED LEARNING SYSTEMS

Introduction

A knolwedge of the rules and procedures for fiDding the circumference and area of

a circle is important for workers in the skilled trades. A construction worker, ...

for instance, must make cpmputations involving circcular areas as well as straight-

sided areas when working with structures like circular buildings, silos, or tanks.

In.a typical problem, he or she might ,find it necessary to determine the number

of feet ofinsulating material needed for covering a cylindrical ot-water storage

tank of a,given diameter and height. The first step in sblving this problem

would be the calculation of the tank's circumference. The present module gives

the information needed for finding the area and the circumference of a circle.
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6

Study GuidE
").

This study guide is designed to helpyou successfully complete this module.
Check off the fqllowing steps to complg.tion as you finish them.

STEPS TO COMPLETION

1. Famili,aPlze yourself with the Goal and Performance Indicators on,the

titlepage of this module.

2. Read the Introduction and study the Information section of the module.

It is .intended to provide you with the math skijls necessary to
/

successfully Complete the assessment portions. 111b

3.
4

Complete the Self Assessment section of the module. You may refer to

the Information section for help.

4. Compare your Self Assessment answers/ with the correct answers on the

Self Assessment Answer Sheet immediately following the Self Assessment
exam. If you missed more than one of the Self Assessment exam questions,

go back and re-study the necessary portions of the Information section,

or ask your instructor for help. If you missed one or none of these

problems, go on to step 5.

5. Complete the Post Assessment section of the module. Show your answer% ,

to the instructor. It is recommended that you score 90% or better on

those Post Assessment exams with 10 or more problems, or miss no more
than one problem on those with fewer than 10 problems, before being
allowed to go on to the next math module.
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Inf rmation

...,0011.1.11

FINDING THE CIRCUMFERENCE OF A CIRCLE

The perimeter of an object has been.definded as the diftance around ft; circumfer-

ence is the term employed for the perimeter of a circle or drcular object. Any

continuous part of a circumference is called an arc. The diameter of a circle is

a straight line-passing through the center of the circle and terminating at the

circ,Perence. The radius of a circle'is a straight line drawn from the center

of the circle to any pdint on the circumference; it is therefore equal to one-half

the diameter. (See Fig. D-9).

Fig. D-9. Basic parts of a circle.

N111.:10.:NC

ItA111US
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Regardless of the size of the circle, its circumference bears a constant rela-

tionship to its diameter. This ratid is 3.1416 to 1, or roughly 3 1/7 to 1. !he

number 3.1416 is a "constant" in mathematics; it has been given the symbol -Tr
(the Greek letter "pt"). If the diameter of a circle is known, the circumference

can be computed by the following rule: Circumferences= /r x diameter (or, in

short form, C x 0).

The following example shows how .the rule would be put to work in solving a

practical problem:

IllAroblem: Find the circumference of a circle whose radius is 10 feet.

I

112



Rule: C = xiD
,

Step 1: Find the diameter
D = 2 x Radius (R)
2 x R = 20'

Step 2: Multiply the diameter by ii
20' X 3.1416

Answer: C = 62.832'

alb

By applying the rule for.the circumference of a circle in another way, we,can find
the diameter or the radius of a circle if only the circumference is known. Since
C = IT x D, ft 4s also true that D - C IT'. The steps to be followed in
solving a typical problem of this type are .shown below:

Problem: .Find the raditis of a circle whose circumference is 34 inches.

Step 1.: Find the diameter
D = C , so D 34" 3.1416, or 10.82"

Step.2: rind the radius
R = 1/2 D
R.= 10.82' ..'- 2

Answer: R =,5.41

FINDING THE AREA OF A CIRCLE

To find the area of.a circle, multiply the radius, by itself, then multiply the
resulting product by 3.1416 (Tr ). The result, of course, will be in square
measure. A number multiplied by itself is said to be squared; the symbol for
squaring is a' 2 following and slightly above the number to be squared. Thus 5?
means 5 x 5, or 5 squared. The rule for finding the area of a circle, then, i'.;
Area = x k2 The application of this rule is illustrated in the following
problem:

s .,Problem: Find the area (A; of a Gircle whose radius is 20 feet.

Rule: A = x R2 1

Step 1: Find the square oithe radius

R2 ='20' x 20' = 400 sq. ft.

Step 2: Multipjy.R
2
by 1r

3.1416 x 400 sq,,; ft.

Answer: A 1256.64 sq. ft.

1.13
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e ,

J
Determine the word that belongs i rr each blank and write the word in.o.

1. The distance around the rim of a wheel is.called the

wheel.

4

2. The diameter of a circle is a line passing through the

the circle and terminating at'the

3. The symbol it , which is .the Greek letter
, stands for

mathematical constant having the numberical value

4. The circumference of a circle is equal to Tr times the circle's

5. The of a circle 'is eq6a1 to one -half the circle's diameter.

6. The area of a circle is found by the'follo ing formula: A =-In x

7. The area of a. circle is given in units o measure..

8. If the radius of a circle is 5 inches, the circumference of the circle is

inches.

9. If the circumference of a circle Is 95 inches, the diameter of the cir(lg

(6) the nearest inch).

10. The area of a circle having a radiUs of 10 inches is

110

114

of the
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circuinference.:--

center, .edges.

3. - pi, 3.14).6

,diameter

5. radius

3

6.. radius squared or

7 squat)

)
8. 31.14 iRches

9. 30 inches

10.. 314 sq. inches

2

11

0
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, t
L'istd below each probleni are ,foiir,:plossjble answers `'Decide which of 'the four is

4

correct, or most nearly c'o'rrect;'then'iVrite.the letter for that answer in the
, , 4

blank k space to the left of the probl eTi-
. ,.

.. 0 . . .

1. The oircumfRren,ce of. a hole..14''''i 'diameter is how many inches?
. ...

a. 43.98+
b. 49).38+

50.19+
d; .5998t

'a

What is the areia,i $qiore. richeq ,Of.11 circular vent hole 30" in diameter?

a. 60,7:5E3+

b. 106.860 1.. - 857 . 850

The area. of :a ciwcular, ceit n9Ni..t.11.:-.4,:+adius of 12' is how many square
feet?

a.

0

425.930
b,

'493.390

,.857:850,
se, .

..

many
The area of a eittcular''puttcng green with a radius of 17' is` ho. ,... .,.
square feet. s:
a.' 907,924:

b:-. 909:72+
1;002.720
1,097.92+

A pole-hole in'41fe seto,nd-story'f Cir of a firehouse has a radiu, of ??"
What' is -its oircumferenoe;in,:inehes?

a. 121,230 ; -c. 13k.'23+
:132.12+ d:.1.48.320

The areal Oa arculat swimritinq pobl v)ith a radius of 10' is how many
square::

.

,304,U4
3.14.16+

341.46+
d. 364.16+

4The area of a circular skatin.g rink with a radius of 40' is how many ',quart.
'feet?.

a. 5,026,56+ . c. 5,206.560
N.,. "5,,062.650 0. d. 5,50b.26+

.

4
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A merry-go-round `at an' amusement' -park has a radius of. 33.' What is i

circumference in feet?
I

a. 479.044- c. 206:34+
b. 197.34+.' d. 237.04+

. 1.

.
. (

.

t.
9. A water tank has a diimeter of 8'6". What is its circumference in feat?

A - a. 20.70 c.. 25.250 .
--. '

b. 23.33+1 ; d. 26.70+

10. What is the area of a circular floor with a diameter of 10'-
ne%resA squ re foot?

a. 85 c. 87

b. 86 d. 88

-

the

0

U.
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7.11

AREAS,OF PLANE FIGURES

VOLUMES OF SOLID FIGURtS

Goal:

The apprentice will le able to
compute.problems involving areas
of plane figures and volumes of
solid figures.

Performance Indicators:

1. Compute area of parallelograms,
trapezoids, triangles, polygons,
circles and ellipses.

4

2. Compute volumes of cubes,
prisiks, cylinders, cones

pyramids' and spheres. 41

a

4V
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0

Introductiori

6

n.

U.

The previous modules, specifically the last two, have demonstrated the importance
of math and its application in solving problems witch apprentices are facedwithdaily. Sotne types of mathematical problems have not been covered' in the previous
modules.' This module introduces several new formulas for determining areas and
volumes of "out of the ordinary" o'r add-shaped figures.

At

3a

0

04 119
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This study'gUide is designed to help you successfully complete"this module.

"Chdck off the following steps to completion as you finish them.

-2.

4
STEKSk'TO COMPLETION

a .

Fathiliarize yourself with the Go't1 and Performance Indicators on-the

titld pa0 of this module.

ReSd the 4ntroduction and study the Information section of the module.

It is Intended to provide you with the math skills necessary to

successfully complete the assessment portiobs.

3. Complete the Self Assessment sf; ion of the module... You may refer to

the-Information section.for help.

4.

ti

#

/Compare
your Self Assessment answers wit the correct answers on the

Self Assessment Ans'wer Sheet immediately following de Self' Assessment

exam. If you missed more thin one of the SW Assessment exgri questionn,

go back and re-study the necessary portions of the Information %ection,!

rusk your instructor for help. If you missed one or none of these'

roblems, go on to step 5.
1

5. Complete the Post Assessment section of the module. Show your answers'

to the instructor. It is recommended that you score 90% or better on

those Post Assessment exams with 10 or more problems, or miss no moro

than one problem on those with feWer than 10 problems, before being.
o

allowed to go on to the next math module.
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a

Information

.4

AREAS OF PLANE FIGURES

PARALLLLOGRAV

A .x H

'TRAPEZOIU

U C
x

TRIANGLE

' G Ul. AR PO LN'(i()ij

C

A SUM OF SIDEA,(S)
2

VOLUMES CIF SOLID FIGURES
7)

RECtANGULAR-SOLIDS

/-
PRISMS

V AREA OF END *

CYLINOER

V - r1 R2 14

CONE

V
2

rr

3

121
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V AREA Oft OASt x

r

Formulas for calculating arer/s; or volumes of typical geornetric.sjupes.

4

122
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SElf
ASSESSMErit

1

to the Information section; select spur own numbers for the various

bases, heights, lengths2 widths, 'etc. , and workout at least one fOrmula. for

each of the 12 area and volume figures on the Information sheet. ,

p

1

7,

p

.)

b

123

p
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Self Assessment
Answers

The problems completed by students working on this.module will be evaluated
1

individually by the instructor.

'

v.

r

Olt

Se

et
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Post
ASSESSMEnt

4

Referring to the Information section of thi's module, answer the following

questions.

1. What is the volume of the cylinder if the radius (R) is 6 inches and the

height is 8 inches?

2. What is the volume of the sphere if D is 11.4 inches?
I' r

3. What is the area of the regular polygon if each side is 2.5 inches and

the R (radius) is 3.6 inches?

4. What is the total volume of the cylinder and the cone if the height of each

is 9 inches, and the R (radius) of ea9 h is 4.5 inches?

*Th

125
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GRAPHS

a

Goal:

The apprentice will-be able to
draw and read graphs.

1

Performance Indicators: fi

.1. Describe independent and
dependent variables.

2. Describe linear relationships
in, graphs.

3. Describe curved relationships
in graphs.

4. Draw graphs that show 1400ar
relationships and negative
values.
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Study GuidE
'Read the goal and performance indicator to determine what should be learned from
the package.

Study the vocabulary words.

Read ,introduction and information sheets.

Complete self assessment and scone using the answer sheet.

Complete post .assessment and ask instructor to score answers.

'Mr

P.
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Abscissa

Base I i nes

'CUrved i.elationshiP

O pependent vaHable

IA indeptendetw.variable
') .**

" i niar.relation'sh4p

ord1'n,4,t e

Scal e..

Atari Ate

xi s

Y.Y?: axis_ 1
.

.

7.1 '0
.

14.

1,

0

e
.

R,
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Introdil ion

Graphs4re-usedln electronics to show .the effects of one variallle upon another variable.
',A.variabldis something that changes its value. Voltage and amperage are variables in

electrictiy,:. :If we change the voltage, the amerage'will be changed.

An, independent Variable is one that is changed so that its effect won a de endent
Vartable 6an be observed. In working with electricity, voltage is the in ependent
variable and current is the dependent variable.

Graphs are the easiest way to show the relationship between current and voltage. Graphs

are used to shoW how circuits operate when the variables are changed. Although tables

can provide the dame information,, they become difficult to read when lengthy.

V

90

0

T

12J

a
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Information
: n

.

GRAPH PAPER

Graph paper is sectioned into little squares. Lines run in both vertical and horizontal

directions. The fifth or tenth line is heavier than the others so that the graph is

easy to plot and read. Most graph paper has green lines. The heavy vertical line on

the left side of the ,graph paper is calledethe x5rdinate, The heavy horizontal line at

the bottom is called the abscissa.

rd aa tet

w

5 11,

tio 1 t5

40

The numbers represent the scale of the'graph. Scale is determined by the number of

units that will need to be shown on a graph. Each of the tiny squares can represent

one or 20 units.

LINEAR,RELATIONSHIPS

Whe one set of values for voltage and current is calculated and plotteCon a graph,

othe .values c p be determined by, reading the graph.. For example:

Us Shms Law (E = IR) calculate the current at 15 volts and,10 ohms of resistance.

We find the answer to be 1.5 amperes..

r

./* ..on.0.6
10 15 .2v

V vi"*.

ir
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The 1.5 value is used on the ordinate scale and 15 is plotted on the abscissa. If the

resistance of this circuit is maintained as voltages are changed, a straight line
relationship will exist. This is called a linear relationship, which means straight
line relationship. For each increase in voltage, the current will be increased. IMIr

the current. was calCulated at 5, 10 and u volts, the values would fall along that line:

The current values at different voltage levels can be taken from A graph once this
linear relationship is established, The values of the currenlwolEld be:

'5 volts = .5 amps

10 volts = 1 amp

15 volts = 1,5 amps

20 volts = 2 amps

.To read these values, move vertically from the voltage value until the linear relationship

line is reached. Then move horizontally to the ordinate and read the amperes scale. This

is much easier than making calculations'at many voltage levels.

CURVED RELATIONSHIPS
;

Other relationships fall into a curved, pattern rather than into a linear arrangement. For

instance, ifdothe relationships between current and resistance were calculated at a
constant voltage,.a curved relationship would be found. The changes in values is not of

'a linear nature.

A

Q iz

/0

8

Jq-

.Z 4- G to .1 14

.Re giotavice. coh,$)
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Inf a rmatio

Use Ohm's Law to calculate current at:

OhrOs Voltage, Amperes

2 20 10

x4 20 5

6 20, 3

8 20 2.5

20 2

If'the vat es (amperes) for five levels of resistance are plotted on the graph (shown

4lon the preGious page); a-airved relationship is found.

POSITIVE AND NEGATIVE VALUES 4

Manyelectronic 'applications involve both'positivie and negative values. A special graph

layout is required to show negative values. The base lines of the graph must pass's

through the center of the graph. These base lines are called XX' axis. and
11" axis. See the example shown below:
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The XX' axis records values of the independent variable and YY' axis records values of
the dependent variable. A negative or positive value can be shown for each variable.
For example, the f4ollowing $alyes Will be charted for variables X and Y.

Point X'

A +2 2

B 444 .2

C. +6 2

n'

:

THIS TYPE OF GRAPH LAYOUT IS NOT NEEDED WHEN AL V5LUES ARE. POSITIVE.
lbah. 1

If the Y variables-have negative and positive values, such -as the example below, use
both positive and negative planes to complete graph.

Point

A

:C

L

X

+2 I +3

+2

+6 -4
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nfgrmation...

g 4

Note that point 'A f ls i,n a46 :plane and could have been plotted on a regular

graph.' Point B has a negati:VV valtie..: which Places it to the left of the YY' line.

,fiPvtalue 'which places it below the XX' line.oint C had a negati

4

q 3

f.

134
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sigtmient

1' Complete self assessment and check answers.
40

0 Complete post assessment and have instructoricheck answers.

J

Nk
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Self 1

AssessmEnt

0

Study this graph:

to 15 20 .25 3oVOtt5 #

Compute amperage when voltage is 30 and resistance is 10 ohms and plot it as
Point A on the graph. (Use E=IR to complete calculation).

2. Establish a line of linear relationship from 0 to the point on the graph.

Plot amperage values for 5, 10, 15, 20 and 25 volts on graph. Show points as
Points 13', C, D, E and F.

Is voltage the independent or dependent variable?

5. This graph shows a 'relationship.

Study this graph:

r-

../0.94rT1711.4:Y. X'
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SElf
Assessment

a. Plot the following values for X and Y and'label the points A, B, C, etc. when:

Point X value Y value

A -8 +6

B -4 -2

C -2 +2
_ ...

D +2 +4

E . 0

What is line XX' called? .

40. Does the abscissa run vertically or horizontally on the page?

9. Plot the following X and Y values on the. graph below:

la

9

7

,-6

3

Reotsfttnce.
4

10. Does current and resistance have a linear relationship when voltage is held
constant?

Ilb

137
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41*
Self Assessment
Answers

1, 3 amp.

2.

3.

.. Independent

5. Linear

3

OJ

A

XX
/

axis .

8. Horizontal)?

6

/0 /5 20 IS

VO

C

ELL

4

14f

4.z

4,1

D

-B -7 -5 -4 -3 - 11 4+ 5 1 e,
4?

4
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AMMINIOW

Self Assessment
Answers

9.
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Post
AssessmEnt
Show linear relationship of voltage and current when resistance remains constant.

a) Use E = IR to calculate' value at 30 volts. Use 10 ohms of resistance.

b) Use graph to iyentifyother current values at voltages of 5, 10, 15, 20, 25 volts.

2. Plot t

4

3

. _5 tb c2S 36
V&

and Y values as points on the graph that follows:

Point X value Y value

A +8 +4

B . +4 +0

C 0 -4
4

D -4

Graph.is on next page)
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Post
AssessmEnt

""- :-.A ; ' 4,,." 7:?:,''

2. (Continued)

r

y'
Label. Problems 3 through 8 on the graph on the following page.

3. Abscissa

A. Ordinate

5. Type of relationship (Linear or Curwe)

G. Independent variable

7. Dependent variable

8. Scale (fte unit of measurement squares)

tt
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Post
AssqssmEnt

iivNA 7 ^ t 0;V:. to so. . ;".1. .

8. (rnntimuld)

a

I

AP

10

5

.- 7. evet ;on...

Q. If voltages remain constant, a graph for resistance akd,current will show a
relationship.

4

10. What advantage does'a,graph have over a table for showing information?

.00

0.,

OA.

4

',I. 4 2
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*Instructor

Post Asiessment Answers

1.

2.

x

V 5 2 0 2S

Vo /4t

_G - s -4- -.3 .2,-

1

-3

Cry

Y

8

4.

.48

eV
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°Instructor
Post Assessment Answers

A

3.

11,

4.

J.

6.

8.

9. Curve

11

0,

4 <I

a

4

I

h. 44 kl ig,

Sect) e
/ q eb ape P4-e.- ;74

s

Line

4191
I-1 S. M

'; ely

"^

foo:',./otews l'ekto..1414

4

'!,

10. .Graph is like a picture. It is more easily understood, especially if:the tables
are lengthy.
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Supplementary
References

Singer, Bertrand B. Basic Mathematics for Electricity and Electronics. McGraw-Hill.
Fourth Edition. .1978.
.

6.4.0 0000

4

4,

a



111.WitiCFOrIAL LEATINIC WIGTA3

7.13.

BASIC TRIGONOMETRY

*Goal:

The apprentice willbe able to
calculate and apply basic
trigonometry,

Performance Indicators:

1. Describe and label parts of
a triangle (angles and side).

2. Calculate tangent, sine and
cosine values.

,3. Use trigonometric tables.
4e. Calculate size of angles from

two known sidOs of a triangle.

5. Calculate value of sides from
one known angle and one known '
side.

6. Calculate values on an impedance
triangle.

110

148
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14

Read goal and performance indicators o, determine what is to be learned from package.

S Read the information sheet.

Use reference to find trigonometric function tables.
4

Review vocabulary list. to make sure that-key terms are understood. .

10 Complete self assessment and score results with answers from answer sheet.
4

10 Complete post assessment and have instructor check answers.

c,'

A.
le

,1 4
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41

VocsabulaN

Adjaceritlisi de

Cosine

Hypotenuse

Impedance triangle

Opposite side

Right triangltk,

Si ne

:Tangent,

Trigdhonietric function tables

I

w.

1 4
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0

Introduction

4

Trigonometry is the mathematics of triangles. Most occupations use trigonometric
Tv

principles to solve problems.

This package introduces the apprentice to some basic functions of trigonometry: A

few Applications are used til,help the apprentice understaqd the basic principles.

r

,

9

4

'N
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1.

e).

I

Information
.......01= .11M.

4
a

Trigonometry is used in working with triangles. .Through the use of trigonometry, we can
solve problems that involve the sides and.angIes of right triangles. Technicians can
use the values of known angles and sides to calculate the value of unknown sides and
angles.

A right triangle is made of the fqllowing parts:

Right Angle 4ABC = 90°
Hypotenuse AC- - Opposite LABC

Opposite Sides - ,BC is Opposite 4BAC
AB is Opposite 'ACB

Adjacent Sides - AB is adjacent to.4 BAC
BC is adjacent to 4ACB

Each angle of the right triangle has an opposite side (one that does not connect-to the
angle) and a0 adjacent side (one that is hooked to the angle). Some characteristics of
angles never change or remain constant. These constants have been calculated and placed
in tables. These tables are called Trigonometric Function Tables.

TRIGONOMETRIC FUNCTIONS
41/4

The characteristics of angles that are commonly used in trigonometry are:

Tangent values of angle

2. Sine values of angle

3. Cosine values of angl

The tangent, sine and cosine values are based on size of angles (in degrees) and will
be the same for-all angles that size. Increasing the lengths. of the sides of a
triangle does not change those values.

4110,

Tangent.ol, angle =
Opposite side

Adjacent side

150
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nformation
mia

4f,

Sine of angle =

Cosine of angle =

FINDING SIZE OF ANGLES

Opposite side

Hypotenuse

Adjacent side

Hypotenuse

I .

So, if we know.the lengths of two sides of a right triangle, we can calculate the tangent,
sine or cosine value of that angle. Study the following example: 1

A

Sine Z. BAC

Tangent
Opposite Side (BC)

A.BAC =

Adjacent Side (AB)

3'

4'

Tangent Value = .75

Opposite side (BC)

Hypotenuse (AC)

3'

5',r1 5'

Sine value = .60

15.1
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hfoirnation

Cosine < BAC
Adjacent side (AB)

Hypotenuse (AC.)

4

""5-r

Cosine value .80

TRIGONOMETRIC TABLES

44

When the values from the preceding problem are matched with the table values in a
trigonometric table An the supplementary reference, we find:

1.

Calculated Values , Table Values

.

Tangent

Sine
Cosine

.75

.60

.80 ..

)

.7536

.6018

.7986

,

These table values show that £BAC is 37°. Either of the three calcu
have been sufficient for finding the angle. If we know the length
and adjacent side, a calculation of the tangent value would be the..
the opposite side Ad hypotenuse are known values? calculate a sine
adjacent side and hypotenuse values are known, calculate a cosine v
of these values with the trigonometric table to find the size of t

FiNDIN IDES OF TRIANGLES

If an angle and one side of a triangle are known, the value of th
calculated.

I.

ated values would
f the opposite Side

est choice, Where
value, If only the
lue. Match any one

e angle.

unknown sides can be
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Information

C
O

If we wish to find the value of BC, we must use the sine formula:

Opposite side (BC)
Sine

.BAC Hypotenuse (AC)

We must find the value of the opposite side. 4k know the length of the hypotenuse

and the size of angle BAC. By looking in the trigonometric table, we find a sine

value of .50 for the 30° angle. By substituting values into the formula, the value

of side BC can be calculated:
BC

.500 =

10

BC = .500 X 10

BC = 5

If we had elected to calculate side AB, then our choice would have been the cosine
formula because the problem involves the,hdjacent side and the hypotenuse.

Cosine BAC =
Adjacent side (AB)<
Hypotenuse (AC)

AB

.8660
10

AB = 10 X .8660
AB . 8.66'
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Information

APPLICATIONS OF TRIGONOMETRY

Trigonometry is often used to figure relationships between impedance, resistance and
capacative reactance of AC circuits. Quite often this relationship is referred.to as
an "impedance triangle".4 A

8 cafkl:1Qavice 01.
Either of these values can be calculated from a given angle and one side of the triangle.
.For example,iif we wish to find 1the R value when Z = 800, we know the value of4BAC and
the hypotenuse AC and we wish to find the value of side AB. Since AB is the adjacent
side, our choice is the cosine function. The tables show the cosine value of a 30°
angle to be, .8660. The formula will be:

Cosine BAC =
Adjacent side (AB)

4.

Hypotenuse _(AC)

.8660 =
AB

800

AB X .8660 = 800,

800

AB
8660

AB = 922.6 ohms

The resistance value (R) As found to be 922.6 ohms.

Another application of trigonometry is to bring "out of phase" current and voltage into
:phase. With known phase angles and current values, the in-phase condition (Ix) and

reactive component (Iy) can be calculated. -
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ea nformation

xx

SUMMARY

The apprentice will find many opportunities to use trigonometric functions in solving
practical problems. Remembsr:

1. The basic formulas for finding tangent, sine and cosine values.

2.1 The parts of a triangle.

3. How to use trigonometric tables._

4.. How to substitute values into a formula.

.(I
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a

4. 'INSTRUCTIONAL. LfEMINING SYSTEMS

r nment J

41rWork. problems 11. 3, 5, 7, 9, 11, 13, 17, 19, 21, 29, 31, 39 in Basic Mathematics
for Electricity and Electronics, page 414 - 415..

Check answers on; page 670.

II° Complete self assessment and heck answers..

Complete post assessment and have instructor check answers. ,.

uI

dr%
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Self
Assessment

111.

an

'Label the following drawing of a triangle:

1. Right angle

?. Hypjtenuse

11

. Opposite side 4 ABC

4. Adjacent side ..g.! ABC

5. Find values of G ABC in trigonometric table fpr:

a) Tangent

b) Sine

t) Cosine

sa.

6. Calculate value of AB.

7. Calculate value of AC.

8. Calculate the size of 4-ABC if this triangle:

IA

9', Show,formula selected for calculation in Problem8 above.

00
Draw an Impedance triangle. (Use back of this page)

Ito

N,
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Answers

I.

O. 'a) Tangent

bl Sine

c) _Cosine

8.66

7. 5,

8. 530

Adjacent side
9. Cosine =

0ppo5, 44r.,
Sid e

.5774

,5000

.8660

10..
4 7

Hypotenuse

Capac ce Meat-twice
Xe

.,

.y

r

U.,

,,u

4
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Post
AssEssment

Study the details of the right triangle below:

III

1. What is the size of Z- BAC?
1

2. Which is the adjacent side to 4:ABC?

3. Which is the opposite side to 4ABC?

4. What is line BC called?

?5. The tangent of .4 ABC can be calculated by Tan 4:ABC
Adjacent

sid
siede

6. The sine value of -4ABC = Opposite side

7. The cosine value ofdeLAB6 ? side

Hypotenuse

8. The trigonometric tables show ZABC to have a cosine value of .80. If side BC is 10,what 'is the value of side AB.

14

1 5
Kw
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Post
Assessment

-9. An impedance triangle shows:

>cc

'OM.IIII.Ow,imi=I=N.M..mwp,Fl.ImNflipIM..

4

Calculate the impedance (Z) if R is equal to 200 ohms. Use trigonome7tric tables
to find values.

Cal9ilate the R value of triapgle i 'question 9 if Z is equal to 30p.ohms.
.

6

O

V



rtatrutto(
Ost A$sesemen't Answer$.-

9,00

AB

3. AC

4. Hypotenuse

5. Opposite

6. Hypotenuse

411/.

Adjacent

8. 8.

9. 230.9

A
16;o0 259.8

51

cY

A 0A 4.

,,P

.
11,

;

(S

1' A

'

o

A. 0

4

o
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upplementary
eferences

Singer, Byrtrand B. Basic Mathematics for Electr4city and Electronics. McGraw-Hill
' Book Company. New York. Fourth Edition Pages 397-413.

t.7

.4
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Trigonometric Functions Table

ANGLE SIN COS TAN ANGLE SIN COS TAN

00 0.0000 1.0000 0.0000 45° 0.7071 , 0.7071 1.0000

1 .0175 .9998 .0175 46 .7193 .6947 1.0365
2 .0349 .9994 .0349 47 3314 .6820 1.0724

3 .0523 .9986 .0524 48 .7431 .6691 1.1106
4 .0698 .9976 .0699 49 .7547 .6$61 1.1504

5 .0872 .9962 .0875 50 .7660 .6428 1.1918

6 .1045 .9945 .1051 51 .7771 .6293 1.2349
7 .1219 .9925 .1228 52 .7880 .6157 1.2799
8 .1392 .9903 ,1405 53 .7986 .6018 1.3270'
9 .1564 .9877 .154$ 54 .8090 .5878 1.3764

10 .1736 .9848 .1763 . 55 .8192 .5736 1.4281

11 .1908 .9818 .1944 56 :8290 .5592 1.4826

12 .2079 .9781 .2126 57 .8387 :5446 1.5399

13 .2250 .9744 .2309 58 .8480 .5299 1.6003
14 .2419 .9703 .2493 59 .8572 .515Q 1.6643

15 .2588 .9659 .2679 60 ,8660 .5000 1.7321

16 .2756 .9613 .2867 61 .8746 '..4848 1.8040?
17 .2924 .9563 ..3057 62 .8829 .4695 1.8807

18 .3090 .9511 .3249 63 ' .8910 .4540 1.9,626

19 .3256 .9455 .3443 64 8988 .4384 2.0503'.
20 .3420 .9397 .3640 65 .9063 .4226 2.1445

21 .3584 .9336 .3839 66 .9135 .4067 2.2460

22 .3746 .9272 .4040 67 .9205 .3907 2.3559

23 .3907 .9205 .4245 68 .9272 .3746 2.4751

24 .4067 .9135 .4452 69 .9336 .3584 2.6051

25 .4226 .9063 .4661901 70 .9397 .3420 2.7475

26 .4384 .8988' .4877 71 .9455 .3256 2.9042
27 .4540 .8911 .5095 72 .9511 ..3090 3.0777
28 .4695 .8829 .5317 73 .9563 .2924 3.2709
29 .4848 .8746 .5543 74 .9613 .2756 3.4874

30 .5000 .8660 .6774 75 .9659 .2588 3.7321

31 .5150 .8572 .6009 76 .9703 .2419 4.0108
32 .5299 .8480 . .6249 77 .9744 .2250 4.331k
33 .5446 .8387 .6494 78 .9781 .2079 4.7046`

34 .5592 .8290 .6745 79 .9816 .1908 5.1446
35 .5736 .8192 .7002 80 .9848 .1736 5.6713

36 .5878 .8090 .7265 81 .9877 .1564 ' 6.3138
37 .6018 .7986 .7536 82 4 :9903 .1392 7.1154

38 .6157 .7880 .7813 83 .9925 .1219 8.1443
39 .6293 N .7771 .8098 , 84 .9945 .1045 9.5144

40 .6428 .7660 .8391 Ilt .9962 .0872 11.43
. ,

41 .6561 .7547 .8693 86 . .9976 .0698 14.30 .

42 .6691 .7431 .9004 87 .9986 .0523 19.08
43 .6820 .7314 .9325 88 .9994 .0349. 28.64
44 .6947 .7193 .9657 89 .9998 .0175 57.29

90 1.0000 ,.,Q000
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7.14

METRICS

Goal:

The apprentice will be able to
make" conversions between the
English and metric systems of

measurement.

.$

Performance Indicators:

\

1. Convert EngliSh to metric
measurements.

02. Convert metric to English
measurements.

6
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Introduction

Through the. years more and more countridt have begun using the metric system. .

The.United States. is changing from the English FPS (Foot-Pound-Second) system to

SI metrics. It is therefore impokant that we .become familiar with the metric

units and thTir relationship to the familiar English. units.

.?

a

1.65

I

.4.

1*



INDIVIDUALIZED LEARNING YSTEMS

/Study Guid0/

.....".1.0.....orgrir.

This studylguide is designed to help you successfully complete this module.

Check off the following steps to completion as you finish them.

STEPS TO COMPLETION

1. Familiarize yourself with the Goal and Performance Indicators on the

title page of this module.
Pr

Read the Introduction' and study the Information section of the. module.

It is "iVitended to provide you vflth the math skills necessary to

successfully complete the assessment portions'. " >

3. Complete the Self Assessment section of the module. You may refer to

the Information section for help.

4. Compare your Self Assessment answers with the correct answers on the

Self Assessment Answer Sheet immediately following_the Self Assessment

exam. If you missed more than one of the Self As'sessment exam questions,

go back and re-study the necessary portions of the Information settler,

or ask your instructor for help. If you missed one or none of these

problems, go on to step 5.

5. Complete the Post Assessment section of the module. . Show your answer.

to the instructor. It is recommended that you score-90% or better on

those Post Assessment exams with 10 or more problems, ormiss no more. that,

oneproblqm on those with fewer than 10 problems; before being allowi'd

to go on to the next math module.

166
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I

Information

The official name of the new metric system is "System International de Unite."

Its abbreviation is "SI."

Althouih.t4is module will not cover all of it, the following seven areas are those
.

in which.metrics come into May:

Quantity

teph
Mass (weight)

Time

Temperature^ ,

Electric current

Luminous intensity

Amount of substance

SI Unit . SI-Symbol

metre

kilogram

second

-degree Kelvin

ampere

candela

mole

m

kg

K

A

cd

mol

The area of measurement of length and distance is our primary-concern here. Owe

area few fundamentals of the metric system:

1 inch = 25.4 millimeters

2.54 centimeters

1 foot = 30.48 centimeters

3.048 decimeters

g 0.3048 meters

10 millimeters = 1 centimeter

10 centimeters = I decimeter

10 decimeters g 1 meter

10 meters g 1 decameter

10 decameters g 1 hectometer

10 hectometers = 1 kilometer

WOG



CONVERSIONS

The,following information provides us with all we need to know about converting

our sys$em of inches, feet, yards, etc. to metric values:

inch x 25.4= mm

inch x 2.5 = cm

inch x .025 = m

foot x 30.5 = Cm

foot x 0.305 = m

yard x 0.91'=.m

mile x 1.6 = km

The following information enables us tc4convert metric values to inches, feet,

yards, etc.:

millimeters (mm) x 0.039 = inches

centimeters (cm) x 0.39 = inches

meters (m) x 39.4 ="inches

centimeters x 0.33 = feet

meters x 3.28 = feet

meters x 1.09 = yards

ilometers (km) x 0.62 = miles

Example: A boar3 is 46 inches long. How many centimeters long is it?

The table tells us that if we want to convert inches to centimeters,

multiply the number of inches by the converstionlfactor of 2.5:

Answer: 46 inches x 2.5 = 115 cm'

we

Example: A Swiss watch measures 21 millimeters across its.face. How'many inches

is it?

The table tells us that if we want to convert millimeters to inches, we

multiply the number of millimeters by the converstion factor of-1039.

Answer: 21 mm x .039 = 1819 inches

S

s*t
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Elf
MsessmEnt

Complete the phrases below, referring to the Information' section as necessary.

1. To determine how many millimemters are in an inch, you multiply by

2. There are centimeters in a meter.

3. .cm equals one. inch:

4. A centimeter is times as large as a mm.

5. A mm is the size of a cm.

6," To determine how many cm are in a foot you would multiply

inches.
U.

To Idetermidne how many millimeters are im a centimeter you would

by\10.

A meter consists of

9. A meter consists of

10. There are

ti)

U.

feet.

inches.

mm in a meter.
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go Self Assessment
Ansimrs

25.4,

2. 100

2.54

4. 10

5.. one-tenth (1/10)

2.5, 12 .

7. multiply

3.28

39.4

'la.. 1,000

4'7
t ;

4's +V'

A

. .
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Post
Assessment

Compute the answers to the following problems and write the answers in.the blanks.

1.. 3 inches =

2. 6.5 yards =

3. 6.5 yards =

4. 12.7cm =

5. 7f4

6. 1 inch =

1 cm =

8. 1 mm

1 foot =

10. 1500 cm =

CM

meters

CM .

inches

meters

mm

cm

ft.

I
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