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RECOMMENDATIONS FOP. USING TRAQNLNGfMODULESB
’ ‘ ' | :
The following pages list modules and their corresponding numbers far
particular apprenticeship trade. As related training c]assroom hours
vary for different reasons throughout the state we recommend that
the individual apprenticeship committees d1v1de the total packets to

fit their individual class schedules.
A\
-
There are over 130 modules availab]e

whole set by the end of their indentured ‘apprenticeships.

Apprent1ces can complete the

'apprent1ces may a]ready have knowledge and skills that are coveked

in particular modules.” In those cases, perhaps credit could be

‘granted for those subjeEts, allowing apprentcies to advance to
remaining modues. ) '
' A . o ‘
: %

We suggest the ‘the apprenticeship:1nstruetorslessign the modules in
numerical order to make this Tearning tool most effective.
, ~ . e

this

'.. .
,
.

-




| . -
| , /
¢ N
. ‘ 1 [ ] 1 ’
: o N
LINEAR -~ MEASUREMENT
L g o ¢ ' . -
« ® ) . ;.
I _

- ? . ‘ _ ' ' .
Goal: - | " Performance Indlicators:
N The apprentice will be éble to . 1. Read linear peasurement
use the concepts of‘lin?ar . ' 1 to 1/32",
measurement. . v :
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INDIVIDUALIZED LEARNING SYSTEMS /

.

Introduction

: " MATH . o _
LINEAR MEASUREMENT - L

Fundamenta] to any industrial vocation is the measurement of linear or straight

line distances. These measurements may be expressed in one of two systems. *

. Apprentices for the most part 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 1n ‘this module ﬁgll assume
- the use of the British system. o : t ‘
o | -
M, N
. L]
‘-
. P ’/
o0 S 10
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© . INDIVIDUALIZED LEARNING SYSTEMS

Stud @Quide
o g _ ' : ' . | .
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 yourself with the Goal and Performance Indicators on the ) ‘
AR t1t1e ‘page of this modu1e'ﬂ~- - Y T
e’
2. Read the Introduction and studv the Information section’ of the module.
It is intended to provide you with the math skiTls necessary to
sucessfully complete the assessment- portions. .-
" . ) L. -]
_ . 3.~ Complete the Self Assessment section of the moduTe. You may.refer’.to ot
o | ~ the Information section for help. . .
T ‘ o | o
4. " . Compare your Self Assessmenf answers with the: correct answers on the .

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

-Self Assessment Answer Sheet immediately following the Self Assessment '
go’back and re-study the necessary portions'om the Information sectid‘ ~
|
|

" - or ask your instructor for help. If you missed one or none of these
problems, go on to step 5. ' . ' |
A Complete the Post Asséssment section of the modu1e Show your answers
- to the 1nstructor It is recommeneded that you 'score 90% or better on
those Post Assessment exams with 10 or more problems, or miss no more ‘ - i
than one problem on those with fewer than 10’ problems, before being
‘allowed to go on the next math module. . L

’
. a

-y

D T A S



INDIVIDUALIZED LEARNING SYSTEMS ;

“im most ‘measurements.

: \
(.
_TABLE OF LINEAR MEASURE
12 inches =1 foot" | L. ;
3 feet =1 yard . '
"5 1/2 yards =1 rod |
40 rods =1 furlong .
8 furlongs = 1 mile o ' ¢

“~

A\

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

1]
- - Y

To read measurements, merely ca]cu]ate where on the rule the mark falls,
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. Self o
Assessment
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! ! MJ
o

oo J K COMN 0
— A= ; ) " Fa . K=
8= G= L=
C= . H= M= [
| | - )
D= T = Nm
A “Em J= . Q= .

Read the distance from the start of the ru]er to the letters A through 0 to the
K nearest 1/32"and pTace your answers in the assigned space below. - '
. \-—.—-—

A B ¥




® Self Assessment
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INOIVIDUALIZED LEARNING SYSTEMS =

~ Answers_

© T
§ - o
. »

Y

y -
S ¢
v _ ' .
. A. 6/8 = 3/4 o
) . , . .
% B 112 " i
L Vo
S, 'C. 21/8 ' Y
' .
’ \. N N
. 0. 3116 -
E. 33/8 - ' J N
‘ F. 33/4
G. 4 5/16
| y
H. 3/32
1. 17/32
J. 115/32 ’ '
K. 2 15/32 *
‘ ,
A “
% L. 2 31/32
; .
‘ M. 3478 >
N. 3 9/16

4 1432
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'Find the length of each of the. fo]lowing Tine segments to the nearest 1/32"
(Mways measure from the’ 1nside of end mark on the Tline segments ) . l

.
'

-
B =
.

: Ve
‘.




. R . . % | . L
Draw a line segment equal to each of the following 1engths to the nearest 1/32"
" Use the given en& mark as the left end mark for.the- segment.

@
~

had

,. " .. Example: ’ ;S

o eare omee s reboeem o

A) ?‘1/2"

B) 6 |/8|| . . ' ! ~ [
e | |

0 ?3/3’2" o o SRR

" 5/8"" o

E) 5 5/16"
|

o e N
6) 1/2" '
|
H) 374

| : ' “
. N *

Ve . |) ?/36.:

J) 6/8"
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- Goal: _ Performance Indicators:

The apprentice will be able to ' : 1. Add whole nﬁmbers. ' .

compute with whole numbers.
c . 2. Subtract whole numbers<t

i . . 3. Multinly whole numbers.

A, ~Dividefwhole nupbers.

L4

v
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", present module

If an apprentice n any of today's skilled trades is to achieve his or her goal of
‘becoming a top f119ht Journeyman, he or she must have a good working knowledge of
" basic mathematics Problems involving common and. decimal fractions, percent,

ratio and proportion, compgsind numbers, and areas and volumes are regularly
encountered 1in tbe trades. Because of their importance to the apprentice these
basic concepts a£§ taken up in turn in subsequent modules of this unit. The

vides a review of the addition, subtraction, multiplication and
division of wholL numbers--numbers that do not contain fractions and that are not
in themselves frbctions




_INDIVIDUALIZED LEARNING SYSTEMS _

‘Study Guide

L 4

Th1s study gu1de is designed to help you successfu]ly complete this module
Check . off the fol1owing steps to completion as you finish them.

v

Jd

L)

STEPS T0 COWPLETION ; e s
1. Familiarize yourself with the Goal and Performance Indicators on the
title page of this module.’ ¥

‘
1

-' 2. Read the Introduction and study the Information ,ection of the module.
' It 1s 1ntended to provide you with the math skwlls necessary to '
successfully complete the assessment portionsa | o

!

')

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 fallowing the Self Assessment
. . exam. If you missed more than one of the Self Assessment exam questions,
go back and re- study the nece;sig§ portions of the Information sectdon*,-
or ask your “instructor for heTp. If you missed one or none of these
problems; go on to step 5. \
'y S . R
5. Complete the:Post Assessment section of the module. Shoﬁ/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 more
~ than one problem on those with fewer than 10 problems, before being

allowed to go on to the next math module.

-

i . T »
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~ Information

3

+
.

© WHOLE NUMBERS SN L
A whble-nhmb 1S Sny one of the natural numbers such as 1, 2, 5, etc. Numbers
represent qu???ities of ariything. They can be added, subtracted, multiplied or -

(divided.

ADDITION = ) . - |
. Addition is the process of ‘combining two or more quantities (numbers) to find a
total. The total is called the sum. Addition‘is indicated by the plus (+) sign’
»and may be writtgq as 2 + 2. The sum may be indicated by using the eqya1=(=) sign.’
. ~ Example: 2 + 2 = 4. Another way of_wri‘ting’ the same thing showing the sum of 4 is:

& - 2 . | \
| - ,
t2 . o - )
.’ . 4 . ‘ ] ) | | . l . ) | )
' ’ . s ' ' | L
( ' ~I,, ‘ | .
. The followidg problem is included to refresh your memory of basic addition in trade -
terms. . o | L . . ‘ .
~ hADDITION PROBLEM o E - S

- -

Three bricklayers working together on*a job each laid the following number of'bridkz | ;
in one, day. First bricklayer laid 887, ‘second bricklayer laid 1123, and the third

bricklayer 1aid 1053 brick. How many brick did all three lay that day?

Answer: 887 + 1123 +1053 = 3063 brick , - |

’ -

SUBTRACTION . . o

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

which is Ieﬂ;\gftgr taking some away is called the difference. '*he sign which

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

minus (-) sign. . Exanmple: 6.- 4. "In this example, 4 is being subtradted from 6.
<" The difference is 2 or 6 - 4 = 2. Another way of writing the same thing is:

20 . (

\




: ,.MULTIPLICATION .
- Multiplication is the process: of repeated addition using the same numbers. * For

'_ MULTIPLICATION PROBLEMS

L. R S W

SUBTRACTION PROBLEM . o »

A ‘mason ordered 75 bags of cement and used 68 bags .on the Job Hoh many bags -of
cement were, Teft? B e o L.
'Answer 75 - 68 = 7 bag.s | PR | KA ;

~ . ~ ) - v

?

example, if 2+2 1;2 +2+ 2 were to be summed, the. shortest'method wou]d he to

mu]tiply 5 times 2 to’ get the total of 10." The sign used to 1ndtcated multip]ication -

is the times.(x) sign.” In the prev1ous examp]e, 5. times 2 equals 10, ‘would be

written 5 x 2 = 10. This may also be wr1tten as: - .
2 R
. . ‘ . . ’ - B 4 ©
| x5 S ' "
. . .‘ “ . o~ -
o 2

If a bricklayer can lay 170 brick an hour, how many brick wou]d be laid in four
hours?. - v A L .

~ Answer: .170 x 4 = 680 bpick o . ,

v
T

One type of brick cost $9 per hundred If 14,000 brick were ordered,'hqu much woul
'they cost?” : , . _ ’, |

Answer: $9 x 140 = $1260." Note: " The brick were 9¢ each, $9 Eer hundred or $90 °

per thousand ‘Therefore, the answer cou]d have. been determined by multip]ying
9¢ X 14 1000, $90 x 14 or&vgfx 140. N I

\‘.\\.
—
e
.

-

(

. @ - , ' ) . \ .
DIVISION : : T~

™~

Division 1s the process of finding how many times one number is contained within

d

"~

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

many -times 3 is contained in 9, we say 9 divided by 3 equals 3 or9 :3=3. !ghe

~ answer-is called the quotient. ' If a number is not contafned in another numbe

.
.

equal number of times, the amount left over is called the reqainden. The following. = .

: . . * ’ . t
.\ . (o ¢
.

~

~

¢
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DIVISION PROBLEMS

*?If-a-set of steps had 8 risers and the tota] height of aH tﬁle steps§ (tota] Mse) )

was 56 .in,, what would the height of each step be?

Answer: . S ’
, 8/5'3 or 7.1n.7% UL R - .
. - ’ - - ) ;- ’ ~— '- )

If a brick veneer wa’ll' !'requires“ve brick to lay up 1 sq. ft., how many,square: .
feet would 587 cover? | .

‘ - 17. .
_Arhswer: 117 2/5 $q.- ft of - wfgl 5/587
' S
g ]
5
. ’ , 37 €
. ‘ 35
? -T2 i
* | [
{
p
Rl ‘ A
LY
\]
N \\’.‘
»
/
I SR
' | '
Mo “
P - * .

‘-problem Hlus%rates such a situat10n 9 $4 = 2 with 1 1ef§ over F.or purposes-of
~’- a]cu]ation the prob]em js general]y written th1s way | ) '

P
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{

Self AT 1
Assessment

’ ' - . . . RN « °
. : ’ €
. - . o . .
. . .
, . . L . \ .

Listed be]ow each problem are four possible answers. . Decide which'of the four is °
correct, or most nearly correct then write the letter for that ‘answer in the blank

space to the left of the prob]em )’
1. _ The estimated cost of a roof on a 52211 bui]ding was $1, 553 The actual
cost was $1,395. what was the amourft saved? - |
. a. $146 o “$168 -
‘b. $158 - d. $185 . ¢
2. A contyactor buys 637 ft. of eqﬁes 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? :

- 569 _' _ c. 589 :
b. 578 d, 598 ) i : ;
3.'; A contractor buys 400 sécks of rock for three different j6ﬁs. On the ftrst
Jjob he uses 78 sacks; on the second,.85 sacks; and on the third, 205
sacks. How many sacks are left? . \\\
a. 30 : . 6. 32.
- b, 31 . ' d. 33

-

4, A contractor s bid on a-school building is $78,265. when one wing is
omitted to cut costs, he is able to cut his bid by $16 228. MWhat is
the new figure?

- $60,039 oo . c. '$62,037 ,
%61, 038 L ' d. $6¥,063
Y ] If a dealer ‘gets a shipment of 24,000 1bs. of tile, how many tons does
| ~he receive? - .- | | | te
: a. 12 , ¢ 120 |
;- b 24 - ' d. 240
N 6. A roofer works 40 hours at $3.00 per hour and 10 hours at $4. 00 per haur.
' How much does the roofer earn? :
: a. $140 . c. $160 _ .
“ b, $150 . . $170 ° '
N - . S : -t




. o 1./ If a_bundle of rock lath welghs 35 Tbs.-and it is permissible to place ]
. ™ , 700 1bs, on any one'area on a floor, how many bundles can be_pl’g;ed on’
_ /. any one-area? - = - - . ’ ‘ L
ey 20 Y L g
J. b. 22 - d. 28 S
8. If+5 1bs. of putty are required to install ‘one light of glass,” how many . /-
lights can be installed with 85 1bs? . L . =t
a. 16, ' c. 1§° , S o |
b7 d. 1 _ | YL B
; . . s - ) - '
' )
. ' f
‘- o
' J - - J
. _ \ 3
\ ., |
# ¥
( #
v 24 L S
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Assessment

- Listed below eagh problem are four possible answers. Decide which of the four is
correct, or mo'st nearly correct; then write the letter for that answer in the blank
space to the left of the problem.

| ' ¥
1. 686 + 240 + 1,320-+ 16 + 400 = | .
a. 2,452 c. 2,662
b. 2,653 | d. 2,762
. - ' '
' 2.9 ___ 16+480+26'+15+6000-, -
. d. 6 436 ‘ N c. 6,536 v . ’ P .
b. 6,437 - P d. 6,537 | '
.3 29 + 15 + 24 + 13 +10 = ' : : .
. i da. 90 . o8 c. ’92
b. 9] d. 93
4, 280 - 106 = | ~ ‘
a. ]54 ) . C. ]64
b. 163 : d. 174
5’. ' 40 - ]6 =
. a. 2] C- 23 '
b. 22 d. .24
*6. ©220 - 38 =
| a 172 - c. 181
b. 1713 . . d. 182
7. . 292 x16 = _ |
a. 3,573 c. 4,672 -
b. 3)772 d. 4’772
N ‘- .
. - 8. 460, x 15 = -
- . 4. 5,900 | c.\ 7,900 '
b. 6)900 'd. ’900 . )
‘ \27
'




9.

10.

28 6=
a. 2
b. 4
180 = & =
a. 32
..b' 34
]
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| | ADDITION AND SUBTRACTION OF COMMON . N o
- ~ ' FRACTIONS AND MIXED NUMBERS | |
lIilllllllllllllIlllllllIIlllllllllI-IlllllllllllllIllllllllllIllIlllllllllllllll.llllllllllll.lll
Goal: , - v . Performance Indicators: ‘

Yhe apprentice will, be able to add 1. Add fractions and mixed . u

and subtract common fractions{pnd * .numbers. ‘o, < '

mixed numbers, ' .

o 2. Subtract fractions and mixed
. humbers, .
v
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Introduction

In solving the many kinds of mathematical problems that are encountered in the

. skilled trades, the mechanic will often find it necessary to work with fractions
as well as whole ‘numbers. The Information section for this topic introduces
common fractions--fractions in which both the numerator and -the denominator are

expressed, as in 1/4, 3/8, or 11/32~-and includes practice problems in the
addition and subtraction of common fractions and mixed numbenJ (numbers that
consist of whole numbers and fractions).

N

N '. B . . .
[4
Q T . '; 0
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Study Guide

This study guide is designed to help you sucéessfu]ly complete this module.
Check off the following steps to completion as you finish them.

' STEPS TO COMPLETION o »

‘ ' . N . B

1. ___ Familiarize 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 1s intended to provide you with the math skills necessary to

. ‘ | si}?ﬁfgﬂy complete the assessment portions.
"

3. Complete the Self Assessment sectiqn of this module. ‘You ﬁay refer to

the Information section for help.

4, Compare your Self Assessm®xt answers with the correct answers on the _
Self Assessment Answer Sheet 1mmed1ate1y following the Self Assessment '
/ . exam. If you missed more than one of the Self Assessment exam "
’ questions, bo back and re-study the necessary portions of the Information ot
séction, 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 the module. Show your answers
to the instructor. It is recommendejjz:rt ou score 90% or better on
those Post Assessment exams with 10 or more problams, or miéﬁf
than one problem on- those with fewer than 10 problems, before being
allowed to go on the next math module. \

'no more

N R
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Information

FRACTIONS - . L////' . .

A fraction is one or more oarts of a whole. Fractions,are written with one number
over the other (1/2 or'lﬁQ;or 3/4). "'; ' ‘ "

‘The top number is cal]e& the NUMERATOR‘and'the-bottom number is called the
DENOMINATOR. The denominator identifies the number of.parts into which tne whole
is divided. The numerator indicates the number of parts of the whole which is of ”
concefn. In reading a fraction, the top number is always read first. For example, :

1/2 wouldee read "one half"; and 3/4 wou1d be read "three fourths" and 3/8 would

N

be read “three eighths."” | v .

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 = ] 1/2
The 1 1/2 is called a MIXED NUMBER. Always when the nUmerqfor and denominator are
the same number as 1/1, 2/2, 3/3, etc. they are equal to 1.

ADDING FRACTIQNS . o . v
The easiest fractions to add are those whose denominators (bottom numbers) are the
same, as 1/8 + 3/8. Simply add the numerators (top numbers) {ogether and keep the
same denominator. 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 Towest
denominator is 8/24 = 1/3, because 24 may be divided by 8 three times.

When fractions to be addéd have different denominators (bottom numbers), multiply
both numerator and denominator of each fraction by a number that will make the
denominators equal. For example: 1/3 + 3/5 = §/15 + 9/15. Observation indicated
that 15 was the smallest number that could be divided evemly by both denomingtors.
To complete the example, 5/15 + 9/15 = 14/15. Therefore, the sum of 1/3 and 3/5
is 14/15.
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| ‘ " PROBLEMS IN ADDING FRACTIONS .
What is the height of one stretcher course of prick if the brick are 2 }/4 in.
high and the mortar joint is 3/8 in? . ' -
— Answers: 2 1/4 + 3/8 = Z'Z/B_f 3/8 = 3»213(1"' height fot‘one course
A mason estimated the-fbllowing amounts of mortar required for a job: 5 1/2 cu.;'
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+111/2 +61/4 ' .
‘25 6/12 + 11 4/12 + 6 3/12 | | ' -
= 22 13/12 =‘23 1/12 cu. yd. -of mortar . | . '

- !
,SUBTRACTING FRACTIONS ' ' ' .
Change all fractions. to the same common denomindtor as was done for adding fractions.

When the denominators are the same, suftract the numerators.

(33
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Assessment

Note: The value of a fraction 1s not changed when both the numerator and denomina-
tor are mu]tip]ied or divided by the sameLnumber

Reduce to halves. (A denominator of 2) S | : | - T_

) _ P . :
- A_-4/8=_- 8/16=__ 16/8=___ - ) | ‘

Reduce‘to 8ths. !

l
416 = . 16/32 = __ 32/64 = __

’---~---«--~-Note:— .Divide the-numerator and denominator by the same'number— —-When both the- -
| B numerator and the denominator cannot be divided further by the same number,:
" the fraction is expressed 1n its lowest terms.*

4

Reduce to 1owest‘terms:

4/16 = 14/16 = __ 28/64 = __ 16/32 = - 1216 = 212 -

Note: ‘To reduce an imptgger fraction (where the numerator is larger than the
denominator) to its lowest terms, divide the numerator (above the line) by
the dgpominator (below the 1ine) . \

Reduce the resulting fraction to 1ts Towest terms.
5/2=___10/3=__ 10/5=

» . . ) i
. ‘

Note: ,To ghange a mixed fraction to dnhimproper fraction, multiply the denominator'

by the whole number and add the numerator. Place the result over the
denominator. | o a

: '
.
. ° ’
w .




“ﬁQthiop”of_common fractions:

Change to improper fractions: <’F\\\\\\:

N

1 3/4 = 8 7/8 = 31/4 = 10.2/3 -

How many eights of an inch are there in each of the following lengths of steel?
1 3/8" = ' 438"= - 7 3/8"_ o |

Note: The §hallest number that can be divided by all the denominators is called

- the LOWEST COMMON- DENOMINATOR. L

~ To reduce fractions to tHe lowest common denominator, divide the number
selected as the lowest common denominator by the denominator of each given
fraction. : :

Wultiply both the numerator and denominator by this quotient.

. . : e Co '
Note: To add fractions, change to fractions having a least comnmon denominator.

Add the numerators. Write the sum over the connmn denominator. Réduce the
-resu]t to its lowest terms. |

— e B S I

L~

16 +5/6=-__ /3 + 116 = 5/8+ 3/4 + 3/8 =

(]

Addition of comﬁbn fractions and mixed numbers
121 +7 5/12 = 1 17/64 1 13/64 + 9/32 a

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

number and change it into a fraction having the same denominator as thé
fraction which is to'be subtracted. 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

-~

0 23/4 0 -15/16

Note: To subtract a mixed_number from a whole number, borrow one unit from the

whole number and change it to a. fraction which has' the same denominator as :
the mixed number. Subtract the fraction part of the mixed number from thg
fraction part of. the whole number. Subtract the whole numbers and reduce

35 .

2
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the resulting mixed number to lowest terms. 7

® . . , =

-11/3 -1.3/8 -1 5/ -
Note: To subtract two mixed numbers, change the fractional paft of each mixed
o number to the least common d&nominatb?ii.Bdrﬁow ohe unjf, when necessary,
tq'make up a larger fraction than the one being subtracted. Subtract ;hé'
fractions first, the whole numbers next, and reduce the result to lowest
 terms. e o
‘Note: .To add and subtraﬁt fractions in the same problem, change all fractions.to B
the least common denominator. Add or subtract the numerators as_required.
X Reduce the result to lowest terms. S ' -
13/5 75/6 187/8 B - | .
-1 /5 -2.1/6 -9 3/8 _ .
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o Self assessment

-

Hnswers

‘Reduce to halves: 1/2 172 - 4?2

£
Reduce to 8ths: .2/8  4/8  4/8
Reduce to Towest terms: 1/4° 7/8 7/16 1/2 3/4 2/ | _ -
-Reduce the resulting fraction to its lowest termsi™ 2 1/2 31/3 2
T ) " w
Change to.improper‘fractionsE 7/ N/8 13/4 32/3
How many eights of an inch are there in each of the fo]]owing lengths of steel:
n 35 59 '
A - . . 4
Addition of common fractions and mixed numbers: 128 5/12 -2 '48/64
- : - . (8
W
’ el &
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. Post S
Assessment .

r—

N\
Listed be]dw;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. ' T
1. The improper fraction 48/32 eXpresséd as a mixed number is:
a. 115/32 , ¢c. 15/8 :
e b. 11/2 d. 2 1/32 _ 5 ]
* . . - . 5 -
2. The mixed number 4 3/16 expressed as an improper fraction is: .
: 2. 16/8 - c. 67/16 R | -
. ) 43/]6 d. 35/8 “a
':} 3. what is the least common denominator for the fo]]owing group of fractions:
. 1/8, 1/2, 1/4 and 1/12 ) : , , .
“ a1 L c. 24

b. 18 | d %8 L B .
4. °___ 'What is the sum of the following ffactions:f 1/2, 1/3, 1/8 and 1/127

a. 1312 ° , e 11/24 -
- b. V2 - d. 11/48
s, If 1/2 is subtracted fromy7/8, the difference is: ;
B L&
, a. 3/8 _ c. 11/8 .
b. 5/8 o d: 1 3/8

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

a. 362/3 c. 37 .
b. 36 17/18 ‘ d. 37 2/9 : ., -

7. One roof is '1/3 larger in area than another. . The smaller roof takes 24
squares of roofing material. How many squares of rgofing material will
the larger roof take? ‘ ‘ -

po a. 32 . c. 36 .
S - b. 34 o - d. 31 ' -




10.

11.

a. 11/6 " L ¢ 1172

One-third of a box of glass is needed to glaze the north elevation of

a building; 2/3 of a bok is needed to glaze the south elevation; 1/6
of a box is needed to glaze the east elevation; and 1/2 of a*box is
needed to glaze the west elevation.- How many boxes are/needed to glaze

all four elevations? - ! /
i !

e

b. 11/3 T odorys o T

‘From a bundle containing 101 1inear feet of molding, a cabinetmaker

uses the following amounts: 11 1/2', 8 3/4', 12 1/8' and 9 5/8'. How
many linear feet of mo]dinq does he use in all?

a. 381/2 E.C. 39 3/4 K

b. 39174 . . d. 4156 .|

How many linear feet of mq]dgng %gpaih in the bundle in problem 9?
a. 591/6  ic,(i6] 3/4 ‘ |
b. 611/4 d.63 /2

From a roll of hanger wire we%ghing'loo 1bs., a lather uses the'f6110w1ng
amounts: 6 1bs., 18 1/2 1bs., 9 1/8 1bs., and 22 1/4 1bs. How many
pounds of the wire does he use 1n'a1ﬁ?

a. 541/4 . c. 550/4
b.. 54 3/4 ' d. 55:7/8

.

| | -
b _ .

y,

i

-~



Goal:

The apprentice will be able to

- multiply and divide common.
fractions and whole and mixed
numbers.

>DIVISION OF

%E'AND MIXED NUMBERS

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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Introduction

The previgus module reviewed the rules and procedures for some fundamental
operations with common fractions: reduction of fractions, finding the 1owe$t
common denominator, and adding and subtracting fractions and mixed numbers “The
study assignment for the present module conc]udes the review of common fractions,
| ~ ‘covering ‘the rules and procedures for multiplying and dividing conmdn fractions
. and common fractions in combination with whole numbers and mixed numbers
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Study Guide

This study guide is designed to he]p‘you successfully complete this godule.
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. b
o | - |
. . KB [} -
9 2. Read the Introduction and study dhe Informatior section of this module.
‘ It is 1ntended to provide you with the math ski]]s necessary to
‘ ) ' 'successfully complete the .assessment portions
3. Complete the Self Asgessmént section of the modu]e.‘ Yqu may refer to
the Information section for help. ad '
' 4. Compare. the 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 yeur instructor for help. /}Y you missed one or none of these r
problems, go on to step 5. ‘ '

5. Complete thé Post Assessment jection of fhe'module. Show your answers

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

those Post Assessment éxams wiT:j10 or more problems, or miss no more

than one problem on those with ééwer than 10 problems, before being allowed
to go on the next math mo@u]e.
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Information

1|What is the Tength of a 28 stretcher walf if each_stretéher is 7 1/2 in. and the

MULTIPLYING FRACTIONS |
The procedure for multiplying fractions is to multipTy 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 totits lowest form. Examp]e 4 times 5/8 = 4/1 x 5/8 = 20/8 = 2 4/8 =
2 1/2. '

PROBLEMS IN MULTIPLYING. FRACTIONS |

If standard bri€k are used which are 2 1/4 in. thick to lay a wall with 3/8 {n.
mortar joints, what will the height of thé wall be after nine courses?

Answer: First, add the thickpess 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 1in, "

If a set of stéps are five risers high and each riser is 7 1/4 in, , what 1s the
total rise of the steps?

{

Answer: 7 1/4 x 5/1 = 29/4 x 5/1 = 145/4 = 36 1/4 in.

¢

mortar joint is 1/2 in.? y

Answer: 7 1/2" =1/2" = 8"; 8" x 28" = 224"; 224" > 12 =18 2/3' (2/3 x 121 = 24/3

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

DIVIDING FRACTIONS . |
The process of dividing fractions is 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 4AB = 12/24 = 1/2.

%2

™




PROBLEMS IN DIVIDING FRACTIONS ' .
How many risers 7 1/2 in. high wou]d be required to construct a flight of concrete
steps 3' 1 1/2" high?

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

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

If a brick mantel is corbeled out 41/2 1in.
coursé project past the previous course?
Answgr: 4 1/2 3 6/1 = 9/2 x 1/6 = 9/12 = 3/4 in.

in six courses, how much does each

If a story pole was 8'11 1/2" 1ong and divided into 39 equal sphces, what is the

length of each space? .
Answer: 8'11 1/4" 2 39 = 107 1/4' 2 39/1 = 429/4 x 1/39 = 429/156 = 2 117/156 =
| 2 3/4 in.

L
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® Self
Assessment

/\.
. How many pieces of 10 5/16" flat bar may be cut from a 12-foot piece of stock if
you allow 3/16" for the kerf?
[ ]

How many pieces of stock 7/8" long can be cut from a 30" bar of drill rod 1f 1/16"
is allowed on each piece for kerf? °

Determine center distance A. .

A=

3 an /J."_,,______ A —do A —4 A -
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b CngHssessment

Rnswers

13 pieces of flat bar : " ' ' /'

32 pieces of stock

e e e

A= 25/64 S !
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® Post N/
Assessment |

Listed be‘lo‘w' each problem are four possible answers. Decide which of the four is
correct, or‘ st nearly correct; then write the letter for that answer in the
blank space to the left of the problem '

1., The product of 1/2 x 7/8 is: “' BN
~ a. 1/8 c. 716 S ~
b. 5/16 : d. 11/8
2. The product of 3/4 x 2/3 is:
a. 5/12 _ : c. 5/7
| . - b, 1/2 ’ -~ d. 8/9
- t
. 3. . The quotient of 1/2 = 1/4 is: :
a. 1/8 c. 1 )
b. 4/4 | d. 2
4. The quotient of 1/4 - 1/2 is:
- as 1/2 . 5/6
b. 4/6 : o Z\ 13/18
5. _' The quotient of 1/4 = 1/3 is | |
a. 1/9 c. 3/4 . o o
b, 1/6 d. 11/3 "~ ’
6. If*a roll of carpet weighs 467 1/2 1bs. and a running foot of the carpet
: weighs 2 1/8 1bs., how many runningfet are in the roll? _
’ - a. 200 :
b. 220 ' ' d. 935
7. A type of linoleum weighs 1 5/6 1bs. per~ running foot. How many pounds
does a roll containtng 59 2/3 running feet weigh? .
a. 103 1/6 . c. 109 7/8
b. 109 2/3 d. 116 7/18
. 8. A piece of pipe must be cut to 3/8 the length of another pipe, which 1,5
9' long. How long a piece must be cut?
a. 31/4' . e c. 41/4'

b. 33/8" d. 4 3/8
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9. What'is the height of the second floor above.the first f the stairway
‘gounecting the flodrs has 16 risers and each riser 13.7 1/4"‘high?~

R
as 8'10" . c. 9'6" - .
b. 9'0" - ‘ d. 9'8" .
10. A truck rated at 1 1/2 tons is to be used to pick up surplus gravel 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, f 5/8 tons. HMow many

trips to the yard must the truck make to return all the gravel?,

: . : o : "
a3 o c. 5- . | o
g b. . 4 . . d. 6 - .
' : 4 [}
P
N
<
-
, -
.
k] 1
i []
| A}
t
L < -
e
- J *
~
" (
L'} [}
-~
§ )
(7
¥ b . ‘ : . , : .
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v .
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i
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Goal:

L)

The apprentice will be able.to
compute compound numbers.

/

’ “

 Performance Indicators:

l
Reduce compound numbers.

Add compound numbers.

. Subtract compound numbers.

Multiply compound numbers'by
vhole numbers. -

Divide compound numbers By

whole numbers.

Add and subtract compound
mixed numbers.
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Introduction @ | _J|

’

~

Workers in the skilled trades frequently must solve problems involving the addition,
subtraction, multiplication, 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 1b. 3 0z. 'Each of the two &r more parts of a compound number is called a denomi-
' nate number. In the examples given above, 6 ft., 2 in,,” 4 1b., and 3 oz. are all
denominate numbers. S | |

>
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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 COMPLEfION

1. Familiariie yourself with the Goal and Performance Indicators on the
title page of this module. _(

2. Read the Intkoduction"and stu{% the Information section of the module:
ith the math skills neCessary to
successfully complete the assessment portions.

It is intended to provide you

3. 'Complete the Self Assessment section of the module. You may refer to
the Informat1on section for help.

4, Compare your Self Assessment answers with the coF{;;t 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- studf’the necessary portions of the Information sect1on,
or ask you 1nstructor ?or 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 o
, 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 belng
allowed to go on. to the next math module.




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
1s accompanied by its step-by-step solution. The:units of measure chosen for the
problems are feet and inches, but the principles demonstrated apply equally to
compound numbers® involving pounds and ounces, hours and minutes, and lhe like.
Except in the case of the simplest addition and subtraction'problems, the reduction

(changing) of re]

ed but unlike units is am essential 'setp in working with com-
his is so because only like unité can be combined in an 3£fthmet~-5
After this reduction has heen accomplished, operations involving
compound nqwbers can be performed in the conventional way. '

pound numbers.
jcal operation/

Reduction from higher to lower denomination units | | i
i\\/,/ Problem: Reduce 13 feet ‘to fnches
. Step 1. 1' = 12" .
LT Step 2. 13 x 12 = 156"
3 '; .
Reduction from lower to higher denomination units.
\\ - Problem: Reduce 216 inches to feet

% Step 1. 12" =1 |
o Step 2. 216" 12 =18' =~

ADDITION OF. COMPOUND NUMBERS

_ Problem: Add 2'7" and 8'10" | '
Ste®. Add the inch column. UL
7" + ]Oll = ]7" +8l]0"
Steﬁ\Z. Reduce the inches to feet and 1nches | (] ;: B} ,
\_‘ 17" = 1'5"

1]
Write the 5" in the sum.and carry the +8" zon

remaining 1' tf.the foot column 15" ’




‘ SUBTRACTION OF COMPOUND NUMBERS
' Problem: Subtract 3'4" from 9'2"

. 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 v
» . ]4" - 4" = ‘I’Oll
' . 8': -3' =5

I

MULTIPLICATION OF COMPOUND NUMBERS BY WHOLE NUMBERS
Problem: Multiply 3'7" by 8

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

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

’

f 9.0 2" :
-304"

8'14"
_3'4" :

Step 3. Multiply the number of feet in the multiplicand by 8

Step 4. Add the results of Steps 2 and 3.
4'8" + 24'8" =

DIVISION OF COMPOUND NUMBERS BY WHOLE NUMBERS
| Problem: ' Divide 31'3" by 15. _
‘ Step 1. "Reduce the feet‘to inches. 31' = 372"
Step 2. Add the total number of inches. 3" + 372" = 375"
Step 3. Divide the sum by 15. 375" é 15 = 25!
Step 4. Reduce the tuotient to feet, ¥25" = 2'1"

ADDITION AND SUBTRACTION OF COMPOUND MIXED NUMBERS

If the 1owest-denom1nation units in an addition or subtraétion problem 1nvo]v1ng’
compound numbers are expressed in fractions, we must first reduce the fractions to

the lowest common denominator before.proceeding with the ca'lcu'lation
fo]]owing 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
& o Towest 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". MWrite the fraction \
3/4" in the sum and carry the 1) to the

: . - inch column,

93

3l7ll
x 8

The

.LCD = 8
1/2 = 4/8
1/4 = 2/8
(1").
12' 8-4/8" -
17' 4-3/8"
5' 5-2/8"

2' 10-5/8"

287+4'8" = 28'8"
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Step 3. Add the inch column and reduce the sum (2'y(1") . .
' to feet apd inches. 1" + 8" + 4" + §" ' - 12" 8- 4/8"
+ 10" = 28", Write the 4" in the sum 17" 4 -3/8"
and carry 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.a3.8' : :

MULTIPLICATION OF COMPOUND NUMBERS)BY COMPOUND NUMBERS ,
To find an area for which both the length and 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 myltiply-.
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 multdply 2-1/2' by 8-1/3'. In
fact, for estimating purposes it would probably be sufficiently accurate to
multiply 2- -1/2' by 8-1/2'. 1f a more accurate answer is essential, reduce both
compound numbers to feet and twelfths of a. foot, then multiply the resulting .
denominate numberg; or reduce both compoand ‘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 1nches )
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 1ength is included in
anotper longer length, as in the problem that follows: _ , .

Problem: Divide 12'8" by 3'2", ° . ¢

Step 1. R?duce Fhe feet to inches in each compound number. 12' = 144"
c 3' = 36",

Step 2. Add the inches in each reduced compound number 144" + 8" =
]52" 36" + 2" - 38" . o , i .

StebHB. Divide the resulting denominate number. 152" = 38" = 4,

i

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 3'2", B
the answer would be ‘3 plus a remainder of 26". ' ¢
' ! .'I‘ .
5 3,
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' Self
Assessment

Write the answer to each prdb[em in the corresponding space at the right.
1. Change 372" to feet.

2. Change 16'8" to 1nches}
3. Add 4'8", 17'3", 11'5", 44'2", and 32'10".

4. SuStract 23'8" from 57'2",
5. Subtract 28711 from 32'10".
6. Multiply 3'8" by 9.

7. Multiply 22'4" by 37'11". | | -,

w,

8. Divide 11'6" by. 3..

/o |
% 9. Divide 19'2" by 3'10". )
10. Add 7 hr. 18 min. and 3 hr. 47 min.
"~
,
®
L 4
o C
- 55 .
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o

s

w ® Self Hssessment
Hnswers L

k

° B 1
2. 200"

3. 110'4"

4., 33'6"

5.3 | . o -

6. 33 B | | /

o f - y

7. approximately 5.9 sq. ft. : :

. ’ . - ’

8. 3'10" ,

9. approximately. 4'9" ' v -

10. 11 hrs. 5 min. .

P r 4
“

"

ERIC . . | . 56
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N

~ Assessment

v

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 space
to the left of the problem. | )

&

1. 9'6" + 3'6" =

a. 13'0" * c. 14'0Q" - :
b. 13'6" _ ‘ d. 14'6" '
2. 6'3" + 6'8" + 5'1" =
" a. 17'0" c. 17'9" o
b. 17'6" d. 18'0" , '
| 3. If the height of a ceiling above the floor is 9'6" and the distance frg
‘I’ the floor to the top of the window casing is 6'11", what is the distance
from the top of the casjng to the ceiling?
a. 2'6" c. 2'9" .
b, 2'7" : d. 2'1*
4. Three identical metal frames are needed to complete a glazing job. The

following pieces of metal extrusion are required to make these frames:
8 pieces 10'7" long; 9 pieces 8'4" long; and 3 pieces 3'9" long. How
many inches of the metal will be required for each frame? ,

a. 572 : c. 681
b. 614 d. 724
5. How many 16" lengths of hanger wire can be cut from a roll containing
<I37'4" of the wire? ‘ .
a. 713 S e, 77
\ b, 75 . 'd. - 80

[ ,} 6. Four boards, each 12'9" in length, are laid end to end. What is their
! total, length? _

a. 42'e" : ‘ c. 49'3"
b. '45'Q" : d. 51'0"
’
’ A
o7




I L

M
) 7. The following pieces of material are cut from a stock of 10 pieces, each i
‘l’ : 21' long: 2 pleces 4' long; 3 pieces 6 1/3' long; and 4 pieces 54" long.
How many feet of the material remain in stock? | '
a. 164 oo c. 166 R : ‘N/
b. 165 b d. 167 . - . .
8. Metal trim for a job was purchased from two different suppliers.
Company A supplied the following: 4 pieces 5'11" long; 9 ?1eces 12'2"
_Tong; and 18 pieces 6'9" long. Company B supplied the 'following: 19
. pleces 1'3" long; 18 piegas 9'4" long; 2 pieces 1'10" Tong; 10 pieces
5'6" Tong; and 4 pieces T™3" long. How much more trim was supplied by
; Company A than by Company B? . o .
a. 1" 4 , ,c. 10"
b, 2"_ ’ d. 20"
9, A glass shop receives an ordeé 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 tpe entire job?
a. 850 ‘ c. 950
b. 900 - - d. 1,000
10. What is the total length in feet and inches .of the following pieces of
S flashing: 2 pieces 18" long; 10 pieces 78" long; 1 piece 29" long; and °
6 pieces 10" long? - , '
E a. 69'9" c. 8a'7 :
b. 75'5" : d. 88'3" ' : S
' . 1. _In making a batch of mortar, a workman used 1ime an an amount equal to

12 percent of the cement. How many pounds of. }ime are necessary if
995 1bs. of cement are used?

a. 119.4 123.5

. c.
b. 121.8 d. 130.2

]




Goal:

‘The apprentice will be able to
compute percentage problems.

1.6 L

PERCENT

i . .
Perjo mance Indlicators: |

+

1. Change percent to decimal.
‘2. Change decimal to percent.
3. Change fractions to decimals,

4. Compute problems with percent.

’ ~ \
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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 percent means all 100

parts of the who]e plus 8 more such parts. ’

Since percents are éxpressions'of the parts of.a whole, they@cah be converted to

»
~common fractions or decimals: 12 percent,is equivalent to 12/100 or 0.12;.100

percent is equivalent to 100/100 or 1.0; and 108 percent is equivalent to 108/100
(1-8/100) or 1.08. It can be seen that percents greater than 100 bécome mixed ¢
numbgrs in such gonversions. * ' :

Ski1l in working with percents is necessary for estimating costs, discounts, .and

profit margins. and it is very useful in calculating proportions, for example in
determining the relative amounts of materials needed for fluid mixture of a |

given composition N

L
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Study Guide

12

v

This study guide is designed to help you successfully compTete this module.
Check off the following steps_to completion as you finish them,

STEPS TO COMPLETION

o -
1. Familiarize yourself with the Goal and Performance Indicators on the
title page of this module. |
2. Read the Introductioh'and study the Information section of the module.
| It is intended to provide you with the math skills necessary to .
. _. sucessfully 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 mfgsed more than one of the Self Assessment exam questions,
go. back and re-study the necessary-portiomps of ihe Information section,
or ask your instructor for help. -If you missed one or none of:these
problems, go on to step 5. BT

-~

—-—

5. Complete the .Post Assessment section of this modulé. Show your answers
to the instructor. It is recommended that you score 90% or better ona.
those Post Assessment ‘exams with 10 or more problems, or miss no more
thaﬁ one problem. on those with fewer than 10 problems, before being

; allowed to go on to the next math module.

»
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“en

To change a percent to a decimal, remove the % sfgn, 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 dec1ma1 and p1ace this value after the
whole number,)

Use the decimal value for the given percent the same as any other decimals to
perform the required mathematical operations. |

To change a decimal to a percent,_move thg dec1ma1 point two digits to the right.

Place the percent sign after this number.

-
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Assessment

0N

The bi]l(for a certain job is $332.20. If the customer wishes to pay 15% on
the original bi11, what should she pay?

Ouring the first four days of a work week, the total daily output reached 276 320

342, and 286 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™ay. How many 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. ) : : . .

Write the letter of the correct, or most near]y correct, answer in the blank
at the left of each problem.

-

The fraction'9/16 i:)uiva]ent to what percent? " |

a. 9.16 © c. 561/4 1
© b, 56 : d. 565 }

The fraction 3/'32 -1_§ equivalent to what percent? ‘ - 1

a. 31/: c. 93/8 ' i

b. 330/32 ' ~ .dt 93 1/8

. The fraction 9/32 is equiva]ent to what percent? P .

a. 28 : c, 28 3/32

b. 28 1/32 . d. 281/8 o
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~A '.,

® Self Assessment
Answers

She should pay 332.20 X .15 or $49.83

490 welds | 9
| , -
9/16 = ¢ ,
3/32 = ¢
- s
9/32 = d




INDIVIDUALIZED LEARNING SYSTEMS

K Post
Assessment

Vﬁ

rre

Co

Listed below each problem are four poss1b1e ansyers

correct or most nearly carrect; then write the letter for that answer in the
space to the left of the/;roblem. ' N

)
1. .

R

Ve
’

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

Decide which of the four is

\

insulating material. If 28 percent is to be added for cutting and waste,
how many running feet of the material should be ordered to the nearest

foot?

' .

\

¢ a. 17/32 o c. 43/40
b. 7/16 d. 46/4
2. Expressed as a fraction in lowest terms, 62 1/2 perceni is:
a. 5/8 c. 62/80 !
#b. 6/8 . d. 62172 !
3. Expressed as a fraction in lowest terms, 83 1/3 per¢ént is:
a. 5/6 ) c. 8/9
b. -10/16 . d. ] 4/3
4, . A certain type of glass is composed of 63 percent’ si]ica sand, 23 percent
- soda ash, and 14 percent lime. The total batch of glass weighs 1,600
1bs. How many pounds of soda ash are in the ba?th?
a. 224 - c. 472
b. 368 d. 592 ;
5. Two glaziers install 2,100 lights of glass, Jut 84 lights turned down, by
: the inspectors have to be reputtied. What percent of the job has to :
‘be done ovef? : '
a, 2 : c. 20
b. 4 , . ‘ d. 40 .
The finished width of a certa1n ship]ap sheathing board is 1 5/8" What
is this width in 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




3,1-1 S
. - a. 606 . ., c.. 609 | S
® b, 608 - d 623 ' o
1 8. - A tilesetter purchases a table saw at'$475 less separate discounts of
‘ ' 15 percent and 3 percent. What is his actual cost? -
a, $389.65 c. $392.74
| b. $391.64 d. $394.46 ,
-9, A poﬁtable electric circular saw haé_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? . S
o ©a. 4,250rpm  c. 4,550 vpm
\ _ Co ~b. 4,400 rpm _ - d. 4,600 rpm -
10. . he total cost of a new building is $35,450+~If the cost of the roof
T 1s 2,percent of this total amount and if the roofing materials represent
27 percent of the cost of the roof, what is the cost of the. roofing
d - materials? :
a. §152.97 e gws.zl | . |
b. $167.50 d. -$191.43 _ : .
. _ _ ‘\\ \\\
, : o L -
0\
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MATHEMATICAL FQRMULAS ' : L

- Goal:

e

" ®he apprentice will be able to use
formulas in electrical and electronic

calculations.
A}
[}
i B
P
® “
' 3

Performance Indicators:

1. Describe signs of operation

for addition, subtraction, g
multiplication, division and
equality,

2, Convert, rules into’ formulaa. )

3. Describe order of operation \
for solving a formula problem,

4, Describe use of signed "

"~ numbers in formula.

5. Calculate formulas with
exponents,

6. Calculate formulas that use
powers of ten. '

7. Describe rules for working
with equations. ' \

67
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. Study Guide .
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*

® Read the goal and performance indicators for this package to det'ermine what you'are

expected to learn from the package:

® Study the examples and rules for the use of equations and formulas in the information
sheets. :

® Complete the problems on. the assignment sheet (see reference).to get practice in
using formulas. . .

® Complete self assessment and check arswers. " -\

® Complete post assessment and have instructor score the answers.

68
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Equation
Exponents
Formyla | B

Negative signs

—

Order of operations

Positive sign§

Powers of. ten

Rules | | e

Signs of operation

6'0'0"0

Substitution
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Introduction

- Formulas are a form of shorthand that aregused 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 .
calcylate the figures that have been transposed into the basic formulas.

This package reviews some basic rules of mathematics as they apply to the use of
formulas. b : ' '




INSTRYCTIONAL LEARNING SYSTEMS

" Information

"~ Many formulgs are used in mak1ng calculations in electricity and electronics. A
technician must know how to work with formulas on an everyday ba51s. Formulas are a
method of shorthand used to express rules

A

SIGNS. OF OPERATION

A1l formulas are held'togeﬁhervby one or more of the followi
~+ Add (Sum of Jy ' “‘“ ’
- Subtract (Qifference between)

X Multiply (Product of) . \

v

. -+ Divide (Qudtient of)
| = FEquality (Equal to)
Some of these operations may be written in different ways: .
o, Mu1t1p11cat10n may be shown as 3 X2 or with a dot between numbers 3 * 2
r. as 3;f it is a number and a letter, nothing between the number and letter, such

A4

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

CONVERTING RULES TO FORMULAS | - - | .

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

EXAMPLE:  The current is equal to the voltage divided by the resisfance.
Replace underlined words with letters:

Current = voltage : resistance ’

1= ER.

. l ¥
and add the signs-of operation,

[}
» et
. \ . -
¥

Cy - ,7fl




OPERATIONS . ps

ORDER OF
Numbers can be substituted into formuias in place of letters. To work with formulas,
an order of operations should be followed: . v '
1) Substitute numbers for letters . R . ' .
~ ujoim.. +2) = 12 . - . ' . ' /
2) Find vatye pf allvexpressions in parentheses | Y .
+aX */8 = | - ~ - -
3) Do all multiplications from left to right
X +4X + 8 = 12 . o
'l." (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.
I+ 4X = 7X |
71X+ 8 =12
; 7X = 12 - 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) ~
Vo 4) 'Subtracting (Change sign of number being subtracted and éhd.)

[ K

4
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- FORMULAS WITH EXPONENTS

Exponents are often found 1n electrical formulas. For example, the sma]] number to
the right of this number (52) tells us that the number must be squared. If we.take

5 X 5 to square the number, we find that 5% = 25. If the exponent is 57, we must take
5X 5 X5 to get the answer of 125. Whatever the exponent, it means that the number
must be multiplied dgainst itself that number of times. For example,

() ~10%= 10X 10X 10 X 10 X 10 X 10 X 10 X 10

.

Exponents are shorthand expressions that saves us from 1engthy formulas.

POWERS OF TEN

Powers of ten are used in elect¢0n1cs to express numbers that are in very large or
very sma]] units.

&

10°= 10
100 = 10%
1000 = 103
10000 = 10"

In order«to multiply by numbers with powers of ten, move the decimal to the right’ asv
many p]aces as shown in the power (exponent) a , v

EXAMPLE: 10 X 20 = 20,000,000

[n order to divide numbers by poWEr of ten, the decimal point will be moved to the
left by the same number of p]aces as shown in the exponent.
’ .

EXAMPLE : ZQQﬁ_IO = ,000002




EQUATIONS

s -

An equation must be kept equal on both sides of the euqlity s1gn If we perform an
operation on one side of the equation, we must 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 solve by

5E ='500
E =500+ 5
E = 100

N

or divide both sides by the same multiplier:

® .

55,5 |
o 1gE ,15%9,"
E =100
. )
. L .
/. \
v ”

J

»
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Assignment

L | !

'y ,_

Read all information in péckage

Work problem sets in reference book, Basic Mathematics for Electricity and Electronics,
pages 82-83. Answers are shown in back of book for odd numbered questions.

Complete self-assessment sheet and check answers.

Cdmplete post‘assessment and have instructor check answers.

3
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*°Self

a—————— PREIE™

-

Use the following basic formulas to solve the problams listed below:

L}

~(Ohm's Law)

o o

g g

© m
m H

IR
E. 4 .
R (Watt's Law)

c) E, +Eg +Es=1IR, + IR, + IR} (Kirchbfffs Voltage Law)

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

¢ Pl

A dryer operates at 240 volts and 12 Ohms. How mucgh current is used? v

What is the resistance of a toaster that draws 6 amps of 120 volt electricity?

2

" 3

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

3

5. A lamp operating on/120 volts has a resistance of 2 amps. How many watts of
" " power is used by the lamp? ‘ -

Six batteries supply 2 volts each to make up é 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 Kirchgff's Voltage Law.

{

7. Write a formula to fi% this rule. que volume of a cylinder is equal to the” avea -

[e2 308

. of the base times the length of thgffcylinder.. L
8 o h :
8. 10 = ' - . | .
9. Compietesthe following equation: -6X + 3 = 15 o - ]
¢ . | | | , |
@ ovivide -12by -24. . o , |

el
|
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Self ﬂssessment
Hnswers

—
+
—t
~
+
—
“
!

=Jqt I+t Ie=0

’60 watts

. 4E( '+ E1+'E3+E4+E5+E‘= IR,+ IRL

2 +2 +2 +2 42 +2 = (6X1)%+ (6X1)
Vo=are?x L |
1,000,000,000

K= -2

4o, R

77
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*Post

gt .

Assessment

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

- 1. Divide Powers- of Ten

L d

a) 107 ' - b) 0.00015
103 o 3X 10t
2. Multiply Powers of Ten , !
| ", , . )
a) 0.005X5X 10 X 0.02 . b) 3 X 107X 4 X 10°

3. Signed numbers: .

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

’ I ‘ - - . -— e < ———— — —r— =y
Subtract: d) -16 minus +38 _ .
e) 63 minus -71 : :

Multiply: ) -3R times +3 N

' - q) -gR times -6 .
Divide: h) 6R? by -2R SoeE e Ty
' i) -18 by -6

o | ‘

4. Find'value of P if € = 100 and R = 50. Use formula P = E2/R.

. ‘ )
5. Write a rule for the following formula: [.= E/R - }

6. Write a formula for the following rule: - feey,
The voltage of a circuit is equal to the curr7nt multiplied by the resistance.
J _ . . iy

7. Solve the fo]lowing equations for value of unknown letter.”' .

a) 20 = 100 R ' d) 35 +5=20
b) AT = 12 . e) I1-2=10
'l" c) W =20
-" —“4

o m—— o ——— e e

I
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e Post B
Assessment

' .

_ . S, . ———
8. Find total resistance of a coj! that draws .010 amps from a 6 volt battehyﬁ éde)
‘ operational steps. ___ o

Write the fqrmu1a:

Substitute numbers:

Solve for R
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Instructor
Post ﬂssessment Answers

1, a) 10° |
-3
b) 5x10°
2. a) 5X 1o
, b) 2 X 1077 ¢
3. a) -48.43 .
b) -79
' c) +96 -
- d R
] ) -54 o
" e) +134
® .- N |
g) +12R , | - .
h). - 3R - | |
"1')+3 B
4. 200 N

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

6. E=IR | N
7. a) R =1/5 ' ' )

b) T =24 - -

c) W=140

d) $=5 .

e) =8 \
8. E = IR R = 6/.010 | |

6 = .010 X'R R = 600 ’

o

L}
()}
it
o
—
(@]
=
H <
-
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" RATIO AND PROPORTTION

Goal: ' | “Performance Indicators:
The apprentice will be able to - 1. Solve problems involviﬁg | L
compute ratio and proportion. - © ratio and proportion. :

S | SEST COPY AVAILABLE
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A

. : $
. : L i

~Introduction- "

-~

b

L . ) - M . ‘Q!.

brobl'ems in ratio and proportion are frequently encountered in the sKilled trades.

' : For example, a machinist.employs the concepts of simple and compound ra;io in
Eolving problems relating to gearing, and a carpenter employs the concepts of ratio |
and proportion in working from blueprints or other scale drawings.

|
q

. . ' . ' . '
. ‘ - r’ ’ J '
AN : . . .
. :
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* Study Gaide

C e

<

This study'guide is designed to hefp youfsuccessfu]ly complete this module.

Check off the following steps to coT[letion as you finish them,

&

PSR

STEPS T0 COMPLETION

1
N

{

fﬁmili&%izé'yourself with the Gdal and Performance Indicators on the
tle page of, this module. . , |

t
: : o

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

It js intended to provide you with the math skil]s necessary to_

successfully complete the assessment portions. ,

Cdﬁplete.the Self Assessment section of this modile. " You may refer to
the Information section for help. '

> s\

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 ‘yotr missed one or none of these
problems, go on to step 5. | '
S | N —
Complete the Post Assessment section of the module. Show your answers

- to the instructor. It is recommended that you score 90% tter 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 expredsing a retationship bethen two or mo ings mathe-
matically. A ratio is the quotient of two numbers, and it can thereflore be.
expressed as a fraction. The fraction 3/4 expresses the ratio of thrge to four,
which may also be written 3:4. “Whan a ratigo is expressed in words, th
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 cement for a cqncréta batch in the
ratio of three to one, he or ﬁap will know that the mixture must include three’ ,
sacks of sand for every sack of cement, not the reverse. - N ]

- .

_ Proportion is an expression of equality 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 six does to eight. If all but one of the terms of a pfoportion
equation are known, the remaining term can be found. This makes possible a useful
short method for solving problems like those in which an object must be propor-
tionally 1ncreased;br reduced 1in si;e but where one of the needed.dimensions 1s_
not known. : ‘

“\
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0 Self |
Assessment -

-

-

Listed below each problem are four possible answers. Decide which of the four is -
correct, or most nearly correct then write the 1etter for that answer in. the
space to the left of the problem. - - . ' .

¢
L3

1. __ The ratio of the height of a building to the length of its shadow 1s .
- 5 to 9. What is the height of the ui]ding if it casts a shadow 90' long?
’ a. 50 . c. 60
b. 55' ' d. n65' '
\
2. 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 o c. 1:85 ‘
¢ b. 1:75 d. 1% g
3. A tile sdbcontractor prepares a shop drawinéito a scale of 1" = 1'0".
What 1s this scale e&xpressed as a ratio?\\ :
a. 1:10 c. 1:14 ; B e
b. 1:12 , d. 1:16 o \ - ' o
4. A contractor estimates that 10 cents of every do11ar of \his bid will be

required for exterior and interior glazing of a building What is the
ratio of the g]azing cost to the total building cost? i

a. 1:1 c. 1:100 ~f"ﬂhrx;:
b. 1:10 : d. 1:110
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o Self Assessment
. Bnswers . |
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* Post
Assessment

Listed below each problem are four possﬁble 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.

: ~
a. 1:2 : c. 1:6
b. 1:3 d. 1:8 \ 4
What is the missing term in the proportion 46:30::92:#? ‘ o
.20, | c. 60 ST

b. 3.5 d. 5.75

tor

On a tile job in which fireclay is to be used, 4, tilesetter tells his
helper to mix mortar-according tp the fo]lowing fonnula' 6 buckets of
river sand, 1 bucket of firec]ay. and 2 buckets of cement What is the
ratio of sand to firec]ay in the mixture?.

a. 1:6 31
b. 1:2 _ d.61

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

What is the missing term-iﬁ the proportion 42:x::30:2.57
a. 1.75- c. 4.25°

a. $36 | v c. $48
. $42 ' _ ' d. $54

If ten cement masons can place and finish 6,40Q:

sidewalk in four days, how many cement masons wi
and finish 3 Z(i sq. ft. of concrete sidewa1kv:'1

a. three ~ c. seven
b. five d. nine

B/
X
L84,

I Y
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Introduction -«
\ !
Ve E T ? R
< , Problems 1nvolv1ng the measurement of per1meters areas,- and volumes are frequently
i ancountered on the Job A skﬂled worker in the construction trades, for example,
1.may need to know not only the length and width of a room but also its perimeter
~.and the areas ‘of its floor, wallq\ and ceﬂ::/g for estimating materia'l and labor
"‘. , costs for 1nter1or finish work. He or she y also need tooy\ow the volume of _
+air space of the room for heatmg and vent1lat1ng ca'lculati Measurements of '
per1metérs, areas, and volumes are basic to every c¢raft,. .and the apprenﬁde myst .
| S ~therefore. become thoroughly familiar with the rules and- procedures, for making ‘them:,
o |
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* Study Guide

This study guide is designed to he]p you successfully complete this module.
Check off the following steps to completion as you finish them.

STEPS TO COMPLETION
. ﬂQ . ]
1. Fami]iarize yourself with the Goal and Performance Indicators on the
-t1t1e page of this module

2. e Read the Introduct1on and study the Information section of the module.
It is 1ntended to provide you with the math skills necessary to
';“successfu11y complete the,assessment portions.

3., & TComp]ete the Se]f Assessment section of the module. You may réfer to
the Information section for help. | -

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

! | Self. Assessment Agswer: Sheet immediately fo]]owing the Self Assessment
"‘1_%3,; N 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 he]p If you missed one or none of these
-problems, go on to step 5.

A}

-

5. _ Comp]ete the Post Assessment section of the modu]e Show :your answers
to. the 1nstructor It is recommended that ‘You score 90% or better on
t;those Post Assessment exams with 10~or~more‘prob1ems or miss no more
s than one probTem on those with fewer than 10 problems,_before being
Go ,fallowed to go on to the next math module )

&
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° | St
Information |

MEASURING PERIMETERS :
The perimieter of an object--the distance around 1t--1s found by adding the 1engths
/ of all its sides; the perimeter of a building lot 60' x 180' -is therefore 60'.+
180" + 60' + 180‘, or 480'. The perimieter of the 1rregu1ar]y shaped structure
in the plan view, Fig. D-1, will be found to' be 68' if the dimensions of all its
sides are added. - - '

i
: MEASURING AREAS ) /
g Measurements of areas are expressed 1n units of square measuré-—square inches, .-
square feet, square-yards, and the 1ike. ~The area of a squafe or other rectangle
| . is found by multiplying its length by its width. The,result"‘wﬂlﬁa]ways be-in
’ units of square measure. For example, the area of a plywood panel 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 1f mistakes are to be avoided: note that 10-1nch”huare
(one square measuring 10" x' 10") is not the same as 10» square 1nches (ten squares;,
each measuring 1" x 1').

L

12 —!.
- !
' . t N
' L
v 12° , ‘ . 12
\ ¢ 10
. . . AA_..‘ 22. J ~ - " 12-- - -
.._ . | - | Fig. D-2 A 12-inch square
; . _Fig. D-1 Perimeter-measurement ., (one square foot) contains
- - | 144 square inches
. /] '
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AREA OF A RECTANGLE . '

. Multiplying two adjacent sides gives the area of a square or other\rectan_gle. In.
a square, all four sides are equal length and all fo?r corners a%g‘right angles;
otfier rectangles differ from the square in that their sides and ends are of.unequal
length. (See Figs. D-3A and D- .) A rectangle that is not a‘squafe is

’ commonly-called-an oblong. Simce all sides of a square are of equa] length, thé
area of a square is found by multiplying any side by itself; the aréa of an oblong
is found by multiplying its length by its height. [j : \\\ ‘

. . i
‘Any four-sided piane figure whose dpposite sides are straight and parallel is a
parallelogram. Squares and oblongs meet this defjpition,qbut the word parallelo-

"y gram usually applies spécifically-&o a four-sided plane figure whose oppostie sides
are parallel but whose corners are not right angles. A‘%ara]1elogram can be |
thought of as a rectangle with a triangle removed from one end and tacked onto the
other end. (See Fig. D-3C.) _To compute the area of a paralielaogram, multiply base X
heiqpt (altitude). The base of the,parallelggram,in Fig. D-3C is 14", and -its
altitude is 10"; therefore its area is 10" x 14", or 140 sguare inches.

Y I
o |
| |

(A) 10" _ () - . 10 ~ | _'(9’
. ' ' I
|

! i ; _ i »

' 10" > - § 14" —| l 14"
/ Fig. 6-3. Four-sided plane figures: " (A) square; (B) oblong; (p) parallelpgram

AREA OF A TRIANGLE _ .
A triangle is a plane figure with three sides, each side being a straight 1ine.
. A 'square-cornered or right triangle has one right angle (Fig. D-4A). In an acute
/ triangle, each of the three angles is less than a right angle (Fig.iD~4B). An
obtuse triangle has'oﬁe angle that is greater than a right angle (Fig. 0540).

Any tfiang]e is really one-half of a rectangle (or one-half ot a parallelogram,

in the case of ‘an acute or an obtuSé triangle). This can be seen clearly in Fig.

D-4A, wheré an identical but inverted right triangle is drawn above the shaded

right triangle, making a rectangle. Similarily, "mirror-image" triangles could
‘I’ be jojned to the acute and obtuse angles in Figs. D-48 and D-4C to make parallel-

ograms. SR . ' © oo




AREAS OF IRREGULAR SHAPES _
- Any skilled worker may occasionally find it necessary to determine the area of an

‘ projections and recesses..

‘then subtract from that the areas of the cutouts.

1N
;wr"un
a0 YRS ] S
AR, A\ Y. -3 . T 10
N AN .‘:Q“!‘M",t' Ph . S s ‘
AL / '{.{"r‘?,"'lc (.SYJ:\‘ 3 “(C;) . :
NE v: ) "'5;" ":t'("'ﬁ‘iﬁ(“"l‘ﬂ‘:ﬂ. i Y“ ' ' :: .'.:.:""‘, i' o . <
% A WAl R TN A
WABASE. ... FA¥: ‘\fﬂtL‘ il s ) At IABASE ™ 1
- 14 - - 14" — - ' - 12¢ >
_Fig. D-4. Triangles: (A) right; (B) acute; (C) obtuse

The area of a rectangle 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-
half the product of its base and its altitude. The area of the right triQngle in
Fig. D-4A is therefore 70 square inches; the area of the‘acute triangle in Fig

D-4B is 70 square inches, and. the area of the obtuse ang]e 1n Fig D-4C .is 60
: square inches. v .

irregularly shaped surface. For a practical problem of this kind, assume that a
worker needs to determine the area of the floor in a room having a number of

He or she can compute the total floor area in either
of two ways: he or she can-divide the 1rregu]ar floor shape into smaller rectang-
ular shapes, then compute the areas of these rectangles and take their sum; or .
square out the 1rregu1ar f]oor shape, compute the area of the resu]ting square,'
(See Fig D 5 )

" Method 1. Divide the floor area into

5 —rle—6'—=
(A) (0) . rectangular units (A, B, C, and D); then
T e | . compute the area of each unit and add the ,
{ L I unit areas.
(D) a A) 7vx2' = 14 sq. ft.
| 18 B) 6' x2' = 12 sq. ft.
: C) 7' x 11"’ = 77 sq. ft.
_________ D) 9' x 18' = 162 sq. ft.
T 265 sq. ft.
7 (C) : | -
Fig. 0-5, 1
TR . Method 1: A+ B+ C + D » 265 sq. ft.



.

%

W
i

e

~Method é.- Enclose the floor area in a

—v——

J(A) ' -1 squaye; find the area of the square, then -
: subtmact the_ areas of the cutouts (units
(A an B) , '

_-1 = '-_ /’// '
i
|
1

18" x 18' = 324 sq. ft.

180 A) 2' x\5' =10 sq. ft.
7' x ' = 49 sq. ft.

N 59.5q. ft.- '
) R | 324 sq. Fh. |
/1'“r ‘ | 7 - 259 sq. 8 | L o
Lo |1 265 sq_.' ft) ' S
~ 11— -

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

Fig. D-5, 2. Finding thé area of an ir gularly shaped f1er 7 o,

MEASURING VOLUMES : !

The plane figures described thus far in this topic haye' the dimensionis of 1ength
and width only. Because solid objeg‘? have thickness|/as well as lerfigth and .

width, they occupy or enclose space. The amount of space taken by a so1id object
is its volume™ Volume is commonly exoressed in cubic measure--cubic yards, cubic
feet, or cubic inches, for example--but it can also be expressed in 1iquid measure
(gallons, quarts, pints or ounces) or dry measure (bushels or pecks). Volumes
expressed in one kind of measure can be changed to volumes expressed in another

. measure by means of conversion constants. . For example, a cubic foot is egua] to .

7.48 U.S. ga]]ons, and a bushe] is equa] to 1.244 cubic -feet.
‘ - | ) |
To find the cubic measure off a body such as a cube or a box,.where all the corner
angles are right angles, mulitiply 1ength times width times thickness. The resu]t
is expressed in cubic units, The dimensions-of the box in Fig. D-6 are 2" x 2" .
x 1". The box therefore encloses (has a volume of) 4 cubic inches. As-in the

case of square measure, care must be taken in expressing cubic measure if mistakes
are to be avoided; a 10 inch cube is not equivalent in vofume to 10 inches

If the shape of ‘an object is such that its ends (or its top and bottom) are
~{dentical, parai]ei, and exactly opposite each other, and if the straight lines

bounding the sides of the object are al] panallel (as in the shapes shown in Fig. »
D-7), the volume of the object can be, found by multiplying the area of one end (or
of the top or bottom) by the length (or height) of the oquct.i If for example the

\




AR R

! et
i
!

. - . . —
the area of one. end of the prism shown at the left in Fig./D-7 is 10 squan

" and 'the length of prism s 15 "inches, the volume of the prism will ‘be 10 square
1nches x 15 inches, or 150 cub1c inches. i

. "
’

Fig. D-6
Cubic measure

Tart “

T Fig. 047. 'Solids with identical ends and straight si@es

The volume of an irregularly shaped object can best be found by thinking of the \
object as being made up of a number of smaller solid shapes. ( ee Fig. D-8.) The
separate volumes of these sma]ler shapes can then be computed: and added to find the
tota) volure. ‘ 5 , o
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Fig. D-8. Finding the volume of an 1rreg_ular]yfshaped object.
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' ' Self
Assessment

INDtVIDUALIZED LEARNING SYSTEMS s B

{

’

* What, is the perimeter of a foom 16' square? =

Write the answer to each problem in .the corresponding spgee at the left.

» - s

What is the perimeter of a room 20' wide and 30'_1ong?

»

-

L .

" What is the area, in square feet,'ofca floor 42' by 42'?

"what is the area,‘in square 1nches,'of.a 9" square floor tile?

\

What is the.floor area, in square feet, of a room 15' 1ong and

.. 12" wide?

! ”

What is the area, in sQuare yards, of a rectangle 20' lTong and
9' wide? . .o . : '
? . . *

-

' What is the areay in square inches, of a right triahgle‘with a

base of 8 1/2" and an altitudé of 11 1/4"7?

What is the area, in square inches, of an acute triangle with a

base of '8 1/2" and an altitude of 11 1/4"?

What ‘is the area, in square feet,“ o gvgr —|
of the floor shown below?

|l 110" ——

I

~
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° Self ﬁssessment
ﬂnswers

1. 100 ft. ° | r

2. 64 ft.. ‘

. ’ "\ - ° ,
3. .1,764 sq. ft.- ¢ - | .

4. 81 sq. inches -

5. 180 sq. ft.

6. 6 2/3 sq. yards

/s ’ i -
. 7. 47.8 sq. inches .
¢ 8. 47.8 sq. inches L
) 9. 294 sq. ft.
w» . . . -~
4
» ﬂ’ @
. . " ’ -
R\ 7 ¢ N
a [
~ -
. g '
" b

U‘l.'” ‘ ". | . : A*
ERIC' o 99 S
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. Post = |
Assessrnent

.
v

'
» ‘ -~

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

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

blank space to the left of the prob]em ] A

!

L

what is the perimeter of a rectangle-8' wide and 12° 1ong?

a. 32' - Co c. 371/2"
b. 34 1/2' =« 5 d. 40
wngt is the perimetér of a rectang]e 17 1/2' wide and 12 1/2' long?
a. A0 *80" . ’
b. 60 : d. 100'
" WHat 1s the perimeter of a rectang]e 67'7" wide - and 96'4" 1ong?
a, 237'10" K c. 327*10"
.b. 297 10" i d. 377'10" -
What is the area in square feet of a rectangle 32' 9" wide and 52 6" long?
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 dift have been removed, how many cubic yards remain

to be excavated? , )\
a. 90 . c. 115 . v T da
b. 110 , " d. 120

How many cubic feet of concréte are in a slab 12' long, 4' wide, and
1' thick? \ .

a. w0 v c. 4172 E -
b. 421/2 d. 48- o
What is the volume. in cubic inches of a 25" cube? , - | ," o
a. 625 y " c. 112,380 - . - '
b, 975 d. 15,628 « | '
- : . . ¥ ) R - . .
» . \' "




y . 82 What 15 the area in square feet of a room 14’ square?
: - - a. 5 ' c. 196 ' -
' ) < b. 112 L iy d. 208 ' c
9. - How many cubit 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? K T ,
. " a. 4.9 ' . c. 7.9
r : b. 6.9 o < d. 10,9 »
" 10. ° "How many cubic. yards of concrete will be needed for the'foundation F
_ walls and footings in the plan below if the.walls are 6" thick and 18"
deep, and if the footings (shown in dotted 1ines) will require 2 5/27
cu. yd. of concrete? . o
‘a. 6 ’ c. 7
b. & 2/3 ) d. 71/6 )
S e ety |
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CIRCUMFERENCE AND. AREA OF CIRCLES ‘ :
. ’ B - \
< : (
\ . ) . . N . . | _ ) - | . . )‘

»

" Goal: - Performance Indicators: o
: . . . _ : .
o . o ) ’ .
The apprentice will be able to \ . 1. Find cirfumference of circle.
compuje problems involving . . . . ’ ,
circumference and area of circles. ¢ 2. Find ared of a cimcle. ' -
. /J - ¢
)
r . ¢
, ‘
¢ . '
. ‘ ] A ;
' . ' , < , A
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Introduction =

y T

L
s

-

A knolwedge of the rules and procedures'for finding the circumference and area of.

a cifh]e is 1mportant for, workers in the skilled trades. A construction worker, . e
for instarce, must make computations involving circular areas as well as straight-

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

In a typical brob]em, he or she might find it necessary to-determine the number

of feét of insulating material needed for covering a cylindrical hot-water storage

tank of a given diameter dﬁa'height. The first step in splving this problem BN
would be the.éalculatioq of the tank's circupference. The present module gives .
the information needed for finding the area and the circumference of a circ]é.'

Ld

&

A



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

:Check off the following sbeps to completion'as you finish thems

STEPS TO COMPLETION = ° >

1. | : Familiarize yourself with the Goal.and Performance Ind1cators on the a
title page of this module. '

2. ¢ Read the Introduct1on and study the Informatlon section of the modﬁle,
It is intended to provide you wrth the math skills necessary to

successfully complete the assessment portlons !

3, ' Comple;e the Self Assessment section of the module “You may refer to
o “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
'exgm. If you missed mores.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. OShow 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 more

than one problem on those with fewer than 10 problems. before* being .
allowed to go on to the}next math module o | .

. R ;

2
-
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Information

FIN&ING TH% CIRCUMFERENCE OF A CIRCLE .. e
- The .perimeter of an object has been definded as the distance around it; circumfer-
. ence is the. term employed for the perimeter of a circle orcifcular object. Any -
continuous part of a circumference is called an arc. The ‘diameter of a circle is
«  a strdight line passing thrqugh the center of the cir‘é]e and terminating at the
circumference. . The radius of a circle is a straight Tine drawn from 'the center
of the circle to any point on the circumference, it is therefore equa] to one-half

the dianeter. (See Fig. D-9).
CIRCUMFERENCE

. D , o RADIUS
' Fig. D-9. Basic parts of a circle:

-

_ DIAMETER

Regardless of the size of the cu'ircle, its c1rcum1;'erence bears a constant rela-
tionship to its diameter. ‘This ratio is 3.1416 to 1, or roughly 3 1/7 to 1. "The
‘number 3.1416 is a "constan't'f in mathematics; 1t has been given the symbol o
(the Greek letter "pi"). If theé diameter of a circle”is known, the circumference
can be computed by the following rule: Circumference'= 4 x diameter (or, in
‘short form, C =1y -x D). B ' . . -
The following example shows how the rule would de puf to work in solying a

practical problem‘:
. ) o /

Rroblem; . Find the circ_umférenqe of a ‘_circle whose radius is 10 feet.




-Problem: Find the radius of a. circle'whose~c1r_jcumference is 34 inches.

e . «

. ,‘ N . | . . | . ._\ | :
Ru1e:c=TT"xD | SRR : :
Step 1: Find the diameter

: D = 2 x Radius (R)

. ' 2 x R=20
;. Stepf2 Mu1t1p1y the diameter by 777 ¢ \
ST T 20! X 3.1416 - q
. Answer: C = 62.832° o
" . . , . i '

By?pplying the rule for the _Circumference of a circle in another way,
thé diameter or the pradius of a circle if only the circumference,is kno ?mce
C=19 xD, it 1s also true that D - C : . The steps to be followe ‘h\’

" solving a typical problem of this type are shown below: S ' \/\\ .

kN
&

Step 1: Find ‘the diameter ) )
_ D=C: , soD= 34" 23,1416, or 10.82"

Step.2:' Find )the radius ‘ . '
"R=1/2 D , IR : L S
R=10.82" =2 ) : ' )

A\ . . -~ N

- Answer: R 5.41 , | -

nu

]

~ ’

@

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 (TT) The result, of course, will be in square”

* measure. A number multiplied hy itself is said to be squared; the symbol for

squaring is a 2 foHowingrand slightly above the number to be squared. Thus 52 .

means 5 x-5, or 5 squared The rule for finding the area of a.circle, ‘then, 1s
Area = 1‘f X R2 The appHcatwn of th1s rule is ﬂ]ustrated’ in the, foHowing

problem: * . \ -
7 ¢

~ * . > . ) i

Problem: Find the area (A) of a circle whose radius 1s 20 feet.

Rule;, A =T R? g
Step 1: 'Find the 'square of the radius. ;
o 2-2o'x2o'~400sq t.
Stép 2:. Multiply R® by T NG
| .3.1416 x 400 sq. ft. . ‘
Answer:® A = 1256.64 sq. ftewm . ' . K

/. , i
P [ ° R
of ' .. 106"
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Assessment N
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LI

\ Determine thé_word that bg]onés.dn each blank and write the word in.

-~ : Y

. i . o
4 .

~ ~ . R .

] ) - . . t

.'1. 'The distance around the rim of a wheel is called the ' . of the ) :
wheel. ) | B ‘
. * | .‘ ﬁ ‘ . -.
2. The diameter of a circle is a line passing through the ~» . of
the circle and terminating at the ) '
3. The symbo] T*, which is the Greek Tetter ,’ stands for a
.o 3
' mathematica] constant having the numberical value A
. * . .
T4, The circumférence of a circle is egual to 17’ times the circle's 30
/ .
5. The ' of ‘a circle is equal to one-half the circ]e'é.diaﬁefer.
| | 6. The area of'a circle is found:by the fo]lohing formula: A =TT Xx o+ 4 - R~
7. The area of a circle is given in units of . Measure. | ’
# _ B. If the radius of a circ]e is 5 inches, the cirCUmference of the circ]e is
| inches. .
9. If the circumference of a circle js 95 inches, the diameter of the circ1e.is
X | (to the nearest inch). ° | S
10.," The area of a circle having a radius of 10 inches is |
' \ . k i W ] Oé - . C ,»'. o
] ..-/ o » ~_____.__~_.__________________..______4_._\__——__—_-____~_-‘
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_' Self Hssessment
Hnswers |

1. circumference.

"2. center, edges
3. pi, 3.1476 |
4. djaméfer
5. radius

o 2

6. radius squareq or R

* .
7ﬂ: square y %
8. 31.14 inches
9. 30 inches
) " 10. 314 sq. inches

v
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*Post = j' B
Assessment SN

oy
" ~—— .
. ~ . ' V - ,
,“Listed below each problem are four possib?e answers, Qecide which of the four 1s
, correct, or most nearly correct; then. writé the letter for that answer in the
Y sttt
. blank Space to the ]eft of the prob]em - '
i : - '
. 1. The circumference of a hole 14" in diameter is' how many 1nches?
" 43,98+ S c. 58.39%+ Aoy / )
b. 49,38+ o ' d. §9 98+ : : : .
2. ‘what is the aréa in square inches of a circular vent hole 30" in d ameter? C
. a. 607.58+ S c. 807.58+
) ! b. 706.860 | d.- 857 850
*‘ 3. The area of a circular ceﬂing with a radius of 12' is how many square
' feet? - .
a. 425.930 : - c. 493.390
b. 452.39+ ~d. 857.850
4, The area of a circular putting green with a radius of 17' is how many
. square feet?
o a. 907.92% c. 1,002.720
. b. 909.72+ d. 1,007.92+ ,
5. A pole-hole in the second-story floor of a firehouse has a radius cf 22",
: What is its circumference in inches? ' :
a. 123.230 c. 138.23+
b. 132.32+" - d. 148.320 ‘
6. The area of d circular swimming pool ‘with a radius of 10' is how many
. - square feet? '\
a. 304.16+ - c. 341 .46+
b. 314 16+ ' d. 364.16+
- 7. The area of a circular skating rink with a radius of 40' is how many square

feet?

a. 5,026.56+ . . ¢. 5,206.560
. b. 5,062,650 ' d. 5,506.26+
.- / '&
l VAR \ .
LS.
, 109
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A merry-go-round at an-amusement park has a radius of 33'. What is its
¢ircumference in feet? _ ‘

a. 179.08+. - c. 206,34+ - o R
197.30+ 4. . 237,08+ - -

A water tank hdaua:diameter'of 8'6". What is 1ts circumference 1in feet?

a. 20,70 _ 25,250 _ . -
b, 23.33 d. 26.70+ | ; \

M ¢
Nhat is the area of a circular floor with a diameter of 10'6",. to the
nearest square foot? : . : |
a. 8 . - c. 87 = - | ; ;
b. 86, oo J d. 88 ) N
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: | " AREAS OF PLANE FIGURES

VOLUMES OF SOLID FIGURES : _ »

Goal:

' ) !

* The appgtitice will be 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. '

2. Compute volumes of cubes,
norisms, cylinders, cones, |,
pyramids and spheres.
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Introduction

T ~

!

The previous modules, specifica]]y the last two, have demonstrated the importance.
of math and its app]icétion in solving problems which apprentices are faced with

daily. _Some types of mathematical prob]ems-have’ not been covered in the previous

modules. This module introduces several new formulas for determining areds and ~

volumes of "out of the ordinary" or add-shaped figures, |

‘ . . » \ ‘ : . 1 ,'1 3
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Studg GUide -

H

Th1s.study gquide 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 yoursélf with the Goal and Performance Ind1catops on the
title page of this module.

2. . Read the Introduction and study the Information section of the moduie
It 1s intended -to prov1de you with the math skills necessary to
successfully complete the assessment portions. '

3. 7., Chmp]ete 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 portiofs 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 Pogt Assessment section of the modu]e 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 more
than one problem on those with fewer than 10 prob]ems be?ore being
allowed to go on to the next math modul®.

r

;.

L4
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" AREAS OR PLANE FIGURES
—

'
Y

jon

VOLUMES OF SOLID FIGURES

, PARALLELOGRAM s . RECTANGULAR SOLIDS
. v .
' ) H
A=BxH \ L V=LxW=xH
™ ’
L
TRAPEZOID . . PRISMS
’ c , -
. . H. V-AREAOFENng
A=-81tC . n l
.
+
]
- ’
TRIANGLE CYLINDER
]
)
H »
A-BrH { . V=Rl xH
. 2 ' N X
N
; | o |
Y M e
.| REGULAR POLYGON /\ CONE
#
s I
\>
. . V = 032 n H
3
A = SUM orjs;oes 8) . n




V4
. [ Y
. . ° , B ‘ -
- H -
. ) ‘v. -
el ) .
N . v - 4 - 1]
CIH_CLE . . PYRAMIDS
»
] / e ' '
A« mTR2 ) "
. . V = AREAOR BASE x =
A = 7884 x D2 ' / ~
A = .0796 x C2 )
') , * .
. " A
. LY e '.
ELLIPSE .. .~ SPHERE . ——
. . '] . N r
‘ LY} -" ) 3
= u D
A~ Mxmx 7854 D
1y N ' ’
. . ' §
/ ] “
Fomiq'lu for calculating areas or volumes of typical geomaetric shopu.‘,
)
' |
@ ;
v
. -
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Aruitoxt provided by Eic:
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*Self .
Assessment

” .f "’ | - |
‘Referring to the Information section, Select your own numbers for the various

bases, heights,.iengths widths, etc., and work out at leass one formula for
each of the 12 3rea and vo]ume figures on the Information sheet '
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0 Self ﬂssessn{ent
ﬂnswers :

4

‘-:(,td' .- e . . \

L L

The problems completed by stud®ts ‘working on this module wilT be evaluated

individually by the fnstructor. . .
’ !
N\
v . *
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- et )
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EKC

Aruitoxt provided by Eic:
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. Post coo
Assessment N

\

!
\
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’
\

Referring to the Information section of this module, answer the:following

questjons. : SN
o -_

‘1. What is the volume of tpe cy11nder if the radius (RQ 1s 6 1nches and the

height is 8 inches? R .

) fl : ¢ ; .

’ - ’ . _ | »

2. What is the volume of the sphere if D is 11.4 inches? ] |
) v

. 3. What is the area of the regular polygon if each side is 2.5 1nches 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 (rddius) of each is 4.5 inches? ,

o v
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Goal: = | - Performance lndl&{tprs':
The apprentige will-be able to 1. Describe independent ahd
draw and read graphs. " dependent variables.
2. Describe linear relationships
“ . in graphs. .
a l} { ®
3. Describe curved relationships Sk

in graphs.

4, Draw graphs that show linear
relationships and negative
values.
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@ Read the goa]‘nd per}ormance indicator to deteane what shou]d be 1eérned from
“the package . . . . . SN
® _Study the vocabulary words. . . | o -
« @ Read introduction.and information sheets. - . J . . SRR P
® Complete self assessment and score using the answer sheet. . '
L S \\ ;N @
® (Complete post assessment and ask instructor to score answers _
« W ' N ' : I _ ‘
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" @ Base lines S o . .
-® Curved relationship ) ' d
® Dependent variable | '
® Independent variable
® Linear relationship )
' - : .
@ ¢ ordinate
_ ® Scale
£ !
© B - @ Variable )
s L T o
@® XX " axis - R \
® YY axis
1
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Graphs are used in eTectronics to show the effects .of one var1ab]e upon another 'ariab]e
A variable is something that changes its’value. Voltage and”amperage are variables in".
electricity. If we change the voTltage, .the amperage will be’ghanged

\_ S -~
An independent variable is one that is changed hat its effect upon a dependent -+ .
variable can be observed. In working ) ‘%* 1¢y, voltage. 1s the 1naepenaent
variable and current is the dependent ia .

‘si » “
Graphs are the easiest way to shoy the relationship between current and vo]tage Graphs »
are used. to show -how circuits opetate when the variables are changed. A]though tables
can provide the same information, they become difficult tGTFEEE‘when 1engthy

\ ~

122 - -
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Information |\ /|

/

GRAPH PAPER L. | . - e

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 called the ‘ordinate. The heavy horizohtaL;lipe at ,
~ the bottom is called the abscissa. ' .

Ordimmate
» o A N
N .5 T ‘ .2
:“ . <
£ .
<
e ’ Abscissa x
o 5 10] > .

\/ol-rs

The numbers represent the scale of the graph. Sca]e'is determined by the numbgr of
units that will need to.be shown on a graph Each of the tiny squares can represent

one or 20 units

" . LINEAR RELATIONSHIPS

~ When one set. of va]ues for vo]tage and current is ca]cu]ated and plotted on a oraph

other values can. be determined by reading the graph. ‘For example

Using Obms Law (E = IR) calculate the current at 15 volts and 10 ohms of resistance.
We find the answer to be 1.5 amperes :

‘g . VVolits . ¢
. A e . v . = l




" Information

" 1ine is reached. Then move horizontally to the owdinate and read the amperes scale. This

- L 0 ) .

-

t . M *

INSFTRUCTIONAL LEARNING SYSTEMS

The 1.5 value is used on the ordinate scale and 15 is plotted on the abscissa. If the
resistance of this circujt is maintained as voltages are changed, a straight 1line
relationship will exist. -This is called a 1inear relationship, which means straight

line relationship. For each increase in voltage, the current will he increased. If ,
the current was calculated at 5, 10 and 20 volts, the values would fall along that line.

The current values at differént voltage levels cag be ‘taken from a graph once this-:
linear relationship is established. The values of the current-would be: '

5 vo}ts = ,5 amps "

.10 volts = 1 amp
15 volts = 1.5 amps
20 volts = 2 amps " )

To read'thése values, move vertically from the voltage value until the linear relationship

is much gasier than making calculations at many voltage. levels.

CURVED RELATIONSHIPS

Other relationships fall into a curved pattern rather than into a linear arrangement. For
instance, .if the relationships between current and resistance were calculated at a b
constant voltage, a curved relationship would be found. The changes in values is rot of
a linear-nature. ' : .

g

Corrent (amps)
TR
R

nNoe B

-

TG C G ie i+ ~
Resistance (Ohms)

o ._.“_.‘__..-_.,,~-;_.~_Mu_~4_.*___~_______.—_____.—_______ﬂ;_~_n~—_n_—.—'-—



- Use Ohm's Law to calcutate current at:

If the values (amperes) for five levels of resigtance are plotted on the graph (shown
on the previpus page), a curved relationship is *found.

Ohm's

2

o &

4
10
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| POSITIVE AND NEGATIVE VALUES

Many electronic applications involve both positive ‘and negative values.

20
20
20

20

20

layout is required toeghow negative values..

through the center of the graph.

YY/ axis.

-

. Voltage

.

i

The base lines of the graph must pass

15

4

43 . ,

sl.‘

»'0‘] . "i x/

These base lines are called XX axis and
See the example shown below: -

A special graph




- The XX’

» the dependent variable.

Point

OO >

X

7’

axis records values of the independent variable and YY’ axis records values of

A negative or positive value can be shown for each variab]e
For example, the following, values will be charted for variab]es X and Y.

X

——

+2

¥ FOF NG

+.2
F'o>
. .
bR
“C

~ten

Y

—

¢

2
2
2

&S

~(8-4-3-1

NIFETF FF AR

-<

THIS TYPE OF GRAPH LAYOUT IS NOT NEEDED"WHEN ALL VALUES ARE POSITIVE.

If.the Y variables hadé negative and positive values, such as the example below, use

both positive and negative planes to complete graph.

Point

X
+2
.
+6

*

Y

+3
+2
-4

€
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CsaI T,

iyl

Note that point A falls in a positive plane and could have been plotted on a regular
graph, Point B has a negative X value which p]aces it to the left of the YY’ line. -

. Point C had a negative Y/ value which places 1t below the XXZ 1ine.

. . v .
('] .
. . ) - .

127 - ’
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®
Assignment

w

B ® Complete self assessment and check answers.

@ Complete post assessment and have instructor check answers.

s
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*Self .
Assessment

)

- 8
O MO OO WMMWMWWOONMOOWMOO C' 0' Tololole elol
[) >
3l °
1)
!, "
“ (k bl ~
~ ]
|
3 toe 15 20 ] ‘50

Voirs .
1. "Compute amperage when.voltage 1s 30 and resistance is 10 ohms and ‘plot it as
. Point A on the graph. (Use E=IR to complete calcl_ﬂat1on).t
2. Establish a line of linear relationship from 0 to the point on the graph. v

3. Plot amperage values for 5, 10, 15, 20 and 25 volts on graph, Show points as
Points B, C, D, E and F.

4. 1s voltage the independent or dependent variable?

. . Co .
- 5. This graph shows a relationship.
Study this gr;aph: . g Y

L]
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Assessment

-

e o6, Ploti the following values for X and Y and label the points A, B, C, etc. when:
. Point X value Y balue . A . -
’ B -4 2. L ]
- c 2 ' .~’ “ |
D-- +2 +\4' . ' | ; ., :
1 i S o |
7. What is line XX’ called? - l

8. Does the abscissa run vertically or horizontally on the page?

9. Plot the following X and Y values on the graph below:

.
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7
g X X
7 . /0 » 2 )
‘ ™ [ [/ 8 25
1 . s L 33
| ‘~4- ' + 5.0
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N - ‘
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£ ® T 8 §Io
Resrstgnce :

10. Does cur;ent and resistance have a 11near relationship when voltage is held
-, constant :

.
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.

130

s\ -
Y T T T




N

v
\

Self Hssessment
Hnswers

INDIVIDUALIZED LEARNING SYSTEMS -

1.
- 20 R
V VanlEN .
3.
. 4. Independent "}" 3
5. Linear L .'
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Self Assessment
‘Answers ~ . .
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* Post ,
Assessment

uumsxesa;anQShouuliaaa&u$e4a§4ﬂnsh+p“efbvoiiagemand current when resistance remains consfant. £
—
‘/;) Use E IR to calculate value at 30 volts. Use 10 ohms of resistance

b) Use graph to identify other current values at voltages of 5, 10, 15, 20 25 volts.

3
. <
.J 6
Yy 3
o £
! ' ¥
] ’ p
5 o s ac | AS 30
Ve l+ts 8

2. Plot the X and Y values as po1nts on the graph that follows:.

Point X value =~ 'y value
4 A T T
B ¢4 . +0
c 0 ~4

‘ : D .. " -4 -4

(Graph is on next page)‘
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Post k
Assessment

2. (Continued) ‘ - Yo
‘ S
Y
g
b7
HG
&
o
3
+2- .
Y, -B7-¢ 5432w 321.34.5«..74?
2
-J
( 3 -
-3
o 2
. -7
o
y' -
Label Problems 3 through 8 on the graph on the following page
3. _Absc1ssa
‘ . | -
4. Ordinate ) ) &
5. Type of relationship (Linear or quvé) | | S /
6. Independent variable
: }
7. Dependent variable
8. Scale (one unit of measurement = . " squares )
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8. (f‘..qntinupd).

9.

10.

Post -
Assessment ¢
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\\

S VA4 15 Iu
o
p

If vo1tages rema1n constant, a graph for resistance and durrent will show

re]at1onsh1p

What advantage does¥a graph have over a tab]e for show1ng,1nf0rmat1on?

3

~
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4

Instructor

Post Hssessment Flnswers
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9.

Instructgr
Post Hssessment Hnswers

v Y
e
3 ' ‘ég- {3 -
@_/\.g; rdinaly
i r !
4. - . ' Secale l
o 64. /qm ene = 4 ows
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5. o
| y? G dmealo At
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Vo/?s (Tndepeades
&“-
¥
9. Curve

10. Graph is like a pidturé.
are lengthy. = - ,

It is more easily understood, especially if the tables

{
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Supplementory
. References.

Singer, Bertrand B, Basic Mathehatics for Electricity and E]ectronics McGraw-Hil1.
Fourth Edition. 1978.
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Goal: / ~ Performance Indicators:
. ) g
The apprentice will. be able to | 1. Describe and label parts of
q‘;culate and apply basic " a triangle (angles and side).
gonometry.,: _ 2, Calculate tangent, sine and
- . ~cosine values.

: - .-3. Use trigonometric tables.
: 4., Calculate size of angles from
| - - two known sides of a triangle.
’ ‘ 5. -Calculate value of sides from
‘one known angle and one known

. - side. ,
Y 6. Calculate values on an impedance
triangle. '
‘ ]
o ’ -
t
2
d >
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+
3

e -t

Study Guide

)

Read the information sheet.

Qse.referénce to find trigonometric function tables.

~N o

Review vocabulary list to make sure that key terms are understood.

Complete self assessment and score results with answers from answer sheet.

Complete post assessment and have instructor check -answers. -

‘Read goal and performance indicators to determine what is to be learned from package.

/ L . 140
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Yocabulary

Adjacent side'
Cosine
Hypotenuse
Impedance £r1angle
Opposite side
Right triangle
Sine

.JTangent

Trigonometric fuhct1on tables

[




INSTRUCTIONAL LEARNING SYSTEMS
\ ~ | .o

® /

- Introduction

Trigonometry is the mathematics of triangles, Most occupations use trigonometric
principles to solve problems. D .

This package introduces the apprentice to some basic functions of trigonometry.
few applications are used to help the apprentice understand the basic princtp]es.

Vd
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Trigonometry,is used in working with triangles. Through the use of tr1gon6mgtry, we can
solve problems that involve the sides and angleés 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 following parts:

A
. L}
Right Angle <ABC = 90°
“Hypotenuse AC - Opposite <ABC
. . Opposite Sides - BC is Opposite <BAC
’ - AB is Opposite <ACB
Adjacent Sides - AB is adjacent tox BAC
o - .BC is adjacent to <ACB
g = ¢

Each angle of the right triangle has an opposite side (one that does not connect to the
angle) and an 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

The charécteri§t1cs«of‘angles that ace commonly used in trigonometry are:
1. Igggggzﬁvalues of angle |
2. §igg.valuq§ of angle
3. Qgéigg_va]ﬁes of angle

The tangent, sine and'cosiﬁe values are based on size of angles (in degrees) aﬁd will

be ‘the same for all angles 'of that size, Increasing the lengths of the sides of a
triangle does not change those values.

* +Tangent of angle =. OPPosite side

Adjacent side




Sing-ofiangle'

Cosine of angle

FINDING SIZE OF ANGLES

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.

- Opposite side

=2

Hypotenuse

Adjacent side

=

Hypotenuse

Tangentu L BAC

Tangent Value

. Opposite side ‘(BC)

Sine <BAC =

Hypotenuse iAC)

3‘

= —

Sine value =

5‘

.60

Study the following example

-
-

n, -

Opposite Side (BC)

Adjacent Side (AB)
3

[

4' -
.75
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Information

N\

These table values show that £BAC is 37°.
" have been sufficient for finding the angle.
and adjacent side, a.calculation of the tangent value would be the best choice.
-the opposite side and hypotenuse are known values, calculate a sine value.
adjacent side and hypotenuse values are known, calculate a cosine value.

FINDING SIDES OF TRIANGLES

! Adjacent side (AB)
Cosine <& BAC = . '
. Hypotenuse (AC)
BT
Cosine value = .80

TRIGONOMETRIC TABLES

When the values from the preceding problem are matched with the table values in a

tr1gonometr1c table in the supplementdry reference we find: : '
- r\
—— ( N

J; _ Caléh]atedyLalues - Table Values

.

Tangent .75 .7536
Sine . .60 -~ .6018
Cosine . .80

.79?6

N

Either of the three calculated valuwes would
If we know the length of the opposite side

Where
If only the
Match any one

of these values with the trigonometric table to find the size of the angle,

If an ang]e and one side of a triangle‘are known, the valueqof the unknown sides can be

calculated.

N

T T Oy
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" Information

. ‘ A .
N~/
?.
J
8 \ .
\ \ .
If we wish to find the value of BC, we must use tpe sine formula:
. ’ ~ Opposite side (BC) L . ' | - v

-Sine = . \'\
4 BAC -~ Hypotenuse (AC) ;

We must find the value of the opposite side. We 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
N BC = 5 | v
1f'we had elected to calculate side AB, then our choice would have been the cosine
formula because the problem involves the adjacent side and the hypotenuse.
Cosine < BAC = .deacent side (AB)
Hypotenuse (AC)
| AB .
.8660 10 . ) ' e )
* AB =10 X .8660. | | : ;
' AB = 8.66'
Q. - ,
. ' ‘
’ 146 f




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 triang]e”.‘ ~ _ :

f\’es: Sfdv"lce_
=4

L : 8 C“Pﬁgkﬁﬁ"hce Xc ‘ : ) ' -
Either of these values can be calculated from a given angle and one'side of the triangle.
For example, if we wish to find the R value when Z = 800, we know the value of<BAC 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 cq?ine value of a 30°
s angle to be..8660. The formula will be: \ . ,

Adjacent side (ABj
Hypotenuse (99)

Cosine 4BAC.K =

%

8660 = A8
800 ‘
AB X .8660 = 800 ~ - )
, _ 800 | \ | |
AT wEE I
AB = 922.6 ohms | S
. o /
The resistance value (R) is found to be 922.6 ohms. , y

Another application of trigonométry is to brin? "out of phase" cyrrent 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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SUMMARY

The apprentice will find many opportunities to use trigonometric functmns in solying
practical problems. Remember:

1. The basic formulas for finding‘tangen't, sine and cosine values.
- . . 2. The parts of a triangle. T
3. How to mfe trigonometric tables. |

«4, How to substitute values into a formula.

. |
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~ Assignment -

L ——

-

° Work problems 1, 3, 5, 7, 9, 11, 13, 17, 19, 21, 29, 31, 39 in Basic Mathematics
for Electricity and Electronics, page 414-415. By

‘@ Check answers on page 670. |
: : | ’

® Complete self assessment and check answers.

® Complete pos‘t' assessment and have instructor check answers.

%




INSTRUCTIONAL LEARNING SYSTEMS

*Self
Assessmept

Label the following drawing of a triangle:

1,
2.
3.

pmsony

. Adjacent side < ABC

Right angle b,
Hypotenuse

Op\bqsite side < ABC

] . .. A
e - : -

Find values of < ABC in-trigonometric table for:

a) Tangent
b) Sine
c) Cosine

Calculate value of Aé:

4

Calculate value of AC.

Calculate the size of & ABC if this trianglé:

Show formula selected for calculation in Problem 8 above.

Draw an impedance triangle. (Use back of this page)
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7 Self Assessment - 9 |
~ RAnswers

B8 . !
»
@
g%
v
) .
X
A
"5. a) Tangent .5774 = ' | ‘ oo~ )
' b) Sine .5000 ) ' o
c) Cpsine .8660 - S ’
6. 8.66 ' '
7. 5 v .
8. 530 ., w,
) I--Cosine - Adjacent siqe - | | ‘
; | Hypotenuse ‘) ,
| o' ' ‘ . ' .
- 10.
v '. |
v 30\
) J}
: L
¥ o
Q . .
3 ~; ' ‘.- . Q
m . R ¢
’ , .Capac:4-q,\c.e Reactrance .,

Xe

®

Aruitoxt provided by Eic:

" ERIC
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® Post
Assessment

.o Study the details of the right triangle below:

8
\ °
.\\‘ .
- \
. A- C g
® /
4 ¥y
"1. What is the size . of £ BAC? '

2. Which is the adjacent side to Z£ABC? {
3. Which is the opposite side to ZABC?
4. What is line BC called? ' | : .

5. The tangent of £ ABC can be calculateq br Tan < ABC = Z\dj;cenijg?ag

6. The sine va]ge of < ABC = Qppos;te side

?  side .

7. The cosine value ofé-A.BC * Wypotenuse ,

8. The trigonometric tables show < ABC to have a cosine value of .80. If side BC 1is 10,
what is the value of side AB. :

1

152
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13

}

® Post
Assessment

An impedance triangle shows: -

X

Calculate the impedance (Z) if R is equal to 200 ohms. Use trigonometric tabiés
to find values. . .

Ca]qulate the R value of triangle in question 9 if Z is equal to 300 ohms.
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 ®astructor
Post Assessment Answers

1. 90°
2. AB .
3. AC

4. Hypotenuse
5. Opposite,
6. Hypotenuse

.7. Adjacent

8. 8
9. 230.9
10, 259.8
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_—~  Supplementary
~ References .

Singer, Bertrand B. Basic Mathematics for Electricity and Electronics. - McGraw-Hill
Book Company. -New York. Fourth Edition. Pages 397-413.
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Trigo,ndmetric Functions Table

ANGLE -SIN

0.  0.0000
1 0175
2 .0349
. 3 0523
4 0898
5 .0872.
6 1048
7 219
8 1392
9 1564
10 1736
1 .1908
12 2079
13 22560
14 2419
15 .2688
16 2756
17 .2924
18 .3090
19 .3266
20 - .3420%
21 .3584
22 3746 °
23 .3907
24 4067
26 4226
26 .4384
27 .4540
28 .4695
‘29 .4848
30 ° .5000
31 5150
32 5299
33 5446
34 556927
35 5736
36 ' .5878
37 - .6018
38 8187
39, 6293
a0 8428
.8661
:2"".6691
4 6820

44 .8947

cos
1.0000

.9998
9994
.9986
.9976
.9962

.9946
9925

9903
9877

5848
9816

©.9781

9744
8703
9669

9613
.9563
9511
9455
.9397

9336 .

9272
9205
9136
90863

8988
8911
.8829
.8746
~.8660

8572
8480
.8387
8290
8192

8090

.7986
.7880
Jm
.7660

7547
7431
7314
7193

[ 4

TAN

0.0000

.0176
.0349
06524
0699
0875

1061
1228
1405
.1648
.176%

1944
2126
.2309
..2493
.2679

,2867
3067
3249
.3443
.3640

.3839
4040
4245
4452
.4663

4877
5005
5317
5643
5774

6009
6249
8494
8745
.7002

7265

7636
-.7813

8098

8301 .

.8603
9004
0328
8667

ANGLE  SIN
46°  0.7071
/ : 46 7193
47 7314
48 7431
49 7547
50 .7660
61 71N
52 7880
53 .7986
64 .8090 .
66 8192
56 8290
67  ..8387. .
58 8480
59 8672
60 8660
81 .8746
62 8829
63 8910
64 .8988
665 9063
66 9136
67 9205
68 9272
69 9336
. 70 9397
71 9456
72 9611
73 - .9563
74 9613
76 9669
76 4 .9703
77 )\ 9744
78 9781
79 9816
80 9848
-y
81 9877
82 9903
83 9026
84 9945
85 9962
86 9976
87 9986
88 9994
89 0998
90  1.0000

' COS
0.7071

6047
6820
6691
8561
6428

.6293
8167
.6018
.6878

5736 -
5602

.6446
5299

5160 .

5000

4848

4695

4540,

.4384

4226 .

.4067
.3907
.3746
.3584
.3420

.3266
.3090
2924
.2756
.2688

2419
.2250
2079
1908
1736

1664
1392
A219
1046
0872

.0898
.0623
.0349
0176

,0000

TAN
1.0000
1.0365

1.0724
1.1106

1.16504

-1.1918

1.2349
1.2799 .

1.3270
1.3764
1.4281

1.4826
1.6399
1.6003
1.6643
1.7321

+ 1.8040

1.8807
1.9626
2.0503
2.1446

22460

2.3669
2.4751.

26051 .

2.7475
-
2.9042

- 3.0777

32709
34874
37321

4.0108
43315
4,7046
5.1446
5.6713

6.3138
7.1164
8.1443
9.6144
11.43

14.30
19.08
28.64
57.29

Aot
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METRICS _ s .

Goal:

The apprentice will be able to
make conversions between the
English and metric systems of
measurement. '

M nn e dr A8 ek e ity rsnimn 03

. Performance Indicators:

1. Convert English to metric .
measurehents. '

2. Convert metric to English
measurenents.
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Introduction |

)

Through the years more and more countries have begun using the metric system.
The United States 1s'changing from the English FPS (Foot-Pound-Second) system to
SI metrics. It is therefore important that we become familiar with the metric
units and their relationship to the familiar English units.

}
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Study Guide

L)
a

This study quide is designed to help you successfully complete this module.
Check off the fo]lowjng steps to completion as you finish them,

STEPS TO COMPLETION

1. Familiarize yourse]f with the Goal and Performance Indicatorshsn the
| title page of this module.

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

| It 1s intended to provide you with the math skills necessary to
successfully complete the assessment.portions. v
. . |
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 Assessment exam questions,
go back and re- stuﬁyhe necessary portions of the Information section,
or ask your instruct®r 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 1s recommended that you score 90% or better on
those Post Assessment exams with 10 or more prob]ems or miss no more than
one, problem pn those with fewer than 10 problems, before being allowed
to go'on to the next math module. 3 : .V

4
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<

Infd‘rmatiqn

I
&

The official name of the new metric system is MSystem Internationa] de Unite "
Its abbreviation is ."SI." - L .

Although this module will not tover aW] of it, the fo]]owing seven areas are those
in which metrics come into play:

*

Quantity SI Unit - SI Symbod

Length metre , o m

Mass (weight) ki16gram kg

Time ~ second S .
Temperature . degree Kelvin K
Electric current ampere A
Luminous intensity candela cd
Amount of substance mole . ‘ mol

-The area of measurement of length and distance is our ‘primary concern here. Here

are a few fundamentals of the metric system:

Py 2

1 inch = 25.4 millimeters 10 millimeters = 1 centimeter |
= 2.54 centimeters 10 centimeters = 1 decimter N
1 foot =:30.48 centimeters 10 decimeters = 1 meter oy 4
' = '3,.048 decimeters 10 meters = 1 decameter
= 0.3048 meters 10 decameters = 1 hectometer

* 10 hectometers = 1 kilometer

/ - . 160 | .
: ) e o y
7 5' ! : o _ : -




‘ CONVERSIONS '

The following information provides us with all we need to know about convert1ng Y ;
~our system of inches, feet, yayds, etc. to metric values:
inch £;25'4,= . - ;
inch x 2.5 = cm |
'1nchfx 025 = m |
foot x 30.5 = cm /
~foot x 0.305 = m | | ’
. yardx 0.9l =m | ' . o
4 - mile x 1.6 = km | ,
- : - .
The following information enables us to convert metric values to inches, feet, | , 3\
yards, etg.: |
\ ' millimeters (mm) x 0.039 = inches ‘ / .
centimeters (cm) x 0.39 = inches - 7’
 gters (m) x 39.4 = inches | . / |
. | /’ centimeters x 0.33 = feet . . ’)
' meters x 3.28 = feet
\ meters x 1.09 = yards - | //
kilometers (km) x 0.62 = miles , Iy
Example: A board is 46 inches long. How many centimeters lony/is it?
The table tells us that if we want to convert inches to centimeters, we
* multiply the number of inches by the converstion fgctor of 2.5. :
Answer: 46 inches x 2.5 = 115 cm /// !
o ' ¢ . . ’ L ; . "'
Example: A Swiss watch measures 21 millimeters across its face. How many inches :
is 1t? . o o S
| The table tells us that 1f we want to convert millimeters to inches, we
o muﬁtip]y the number -of millimeters by the converstion factor of .039. \
/ - -Answer 21 mm x .039 = .819 inches | | \'
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T s ‘ + -
b

‘Self | -
Assessment

'Y

<

COmpletg thé phrases below, referring to the Ihformatiop section;as'ﬁécessany.

1. To'detérmine how many mi]limemtérs are in an inch, you multiply by ‘ .
2. There are | centimeters in a meter. * | r:
3. cm equals one inch.

4. A centimeter is times as. large as a ém.

5. Amm is the size of a cm. ‘
. ———— \ .
6. To determine how many cm are iﬂ=a‘foot you would multiply - X .
\ //M
inches. L
. \ ' l. . - .‘ ! l\ .

7. To determine how many millimeters are in a centimetek you would
. by 10. Lo o

. ' )
s . . "
a|m [ :
. :

hah 4

8. A meter consists of feet. v

9. A meter consists of 1nches.

10. There are ‘ mm in a meter, (

3
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o Self Hssessment

8.

10.

ﬂnswers

. 25.4

. 2.54 | . \
10

one-t@(l/lo)

2.5, 12

f .
multiply

3.28
A
. 39.4

1,000

163
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l -
‘Compute the a’nsweré to the fdﬂowing 'prob1ems and write the answers in the blanks.
1. 3 inches =  iem
2. 6.5 yards = | | meters .
3. 6.5 yards = o
& o i
‘ 4. 12.7 cm = ) inches - -
5. 7 feet = ' meters
N S
_ 6. 1 dnch = cm
‘ 4
7. lcem= .. ;
S W ' ' "l‘;.-.
8 Tmm= cm
9. 1 foot = ___ cm o - .
10. 1500 cm= .. . ft.
»
v » N
164 '




