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»‘metals, electronics, and draftiqg.

. When your students succeed, they feel good about themselves,

INTRODUCTION

‘

ThHese 1nstruct10na1 techniques were developed for those

1ndustr1a1 educatlon students who demonstrate a need for addltlonai

instruction in the areas of readlng, writing, math, Verbal aﬂ@,,
Vlsual communlcatlon. They were wrltten bg zndustrlal educatlon

T

-

Each of these instructional technlques were wrltten using

thé same. format and with guidance from an expert in: the areds

of. readlhg, wrltIng, math, Verbal and Vlsual communlcatlons

e - ©

additional help with the: b351c sk111s, a slmple easg—to US%?,,

BASIC SKILLS CHECKLIST is provided with each subject area moduie.

This Basic Skills Checklist will enable you as’ the Industrlai °

Educatloh Teacher to better 1dent1fy those students in your classes

.

——
-

Addltionaily, a BASIC SKILLS VERIFICA%IDNAEDRM,ls provided-

‘Whlch will enabile you to ask your School's reading resource

teacher, basic skills teacher, math resource ‘teacher ;. Hart 3111

" conferencing teacher, or grade counselors, to. verify your

the baslc Skllls.

‘lldentlflcatlon and provide you with help in the Instructzoh of'

i

. o L B : _ o ¢
- - ' . ' R
-

g S
You may w1sh to use these technlques as Instructlon for your

entlre c1ass, or as a take home,,parent 1nvoivement asslgnment.

They may also be used in,your School's readlng or math lab or in

conjunction with your school's bas1c skills “instructional programs..

&

These 1nstructlona1 technlques ‘are successful ‘because . your

‘students are able to relate reading, ertIng, math, Verbal and

VISUai communication to th81r own industrial educatlon classes.
(\-,

good about their schools, ana good about their. future. : , i

3

\ .




CONFIDENTIAL Grade - ' . class I

BASIC SKILLS~€HEQXL&EUﬁ—LELECIRHNLCSl

The follow1ng 1s a 1lSt of the basic skzlis (reading, wrltlng, math, verbal and

visual communlcatlon) thar the student should demonstrate an ability 1n for the

purpose of emplogment or advanCed training in the electronlcs trades.

2

= ] Verbal Communlcatlon. The student needs addltlonal 1nstruct1on in verbal com-
munication if ang of the 1tems below are checked NQ:

1.1 vYes AA—J'The student uniderstands verbal aiféEEiaﬁg or information glven by
the teacher. c
NG : §£§EE%§ The teacherfégfgrmsithe student that electrical power -

. must be turned off when making electrical connections._ Does the

student follow verbal instructions as 'required? Does the stud:

" : ent follow safety rules as required? Does the student turn the
' power switch to "Ooff"?

1.2 Yes . -?heistgdent asks questzons abOut 1nstruct1ons or 1nformatlonvnot
understood. S \ 4
No ___- égggg%ggfgid the student ask questzons about the operatlon of an

‘oscilloscope if it appears that the verbal instructions were not

. et S o

0 :>.. . clearly understood?

1.3 Yes 4—4—'The Student ;siwbie to apply 1nformat1on and dlrectlons heard to
No . work: 51tuat10ns. ‘ .
1.4 Yes ___ The student is able to verbally Communicate with the teacher and
, other students- ‘ Lo ‘ , . . ‘
No AA»f'Exampie— Is the student able to convey instructions or information |
. on_how to etch ernteq circuit bcards’_ ‘ v ' -
2.0 Writing. Thé‘student needs additional Instruction in ﬁritiné.if any of the items
below are checked NO: ' : : v . .
‘2.1 Yes - The ‘student 1is able to summarize and write a customer work order. -
No ' Examgle. A customer complains. of "no picture andigofsogndfion a
S - L . television receiver; is the student abl?,FQ,CQEVEQ this problem
o : o ' . and suggest correcrlve procedures in wrztzng on the customer work
order’ : . o .
2.2 Yes . The student. is able to communicate in wrlf g instructions for a_
"~ job to be performed. _ .
No ' Examgie Is the student able to wrlte a step—bg—step procedure for
‘ measurlng res;stance using a volt-ohmeter’ .
, 2.3 Yes - The4§tgdent is able to write a report on the operatlonal fanction
8 ' - of an electronic component or pro;ect y
‘No ' '7’”””7'2, Is the student able to descrlbe, 1n/wr1t1ng, How a

I |

i : BT fvilwave -bridge réctlfler power supply works?

éeadin§£” The. student rieeds additional 1nstructzon in readiné if ahg of the items
\ below are checked NO: . L - , :
Yes ' The student is able to read and understand

job related materials. .

No - Exameie. Is the student able to read and understand reference
T Tk
Page 2 'f'~i,‘ S -
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_beiow are checked NO:

oot * . - . .
3 . oo 8 : T

- manuals; safétg rules and regulations, speci'fica'tions; etcy’

3.2 Yes — - The student is at;eito foliow stepdby-step procedures on an
o instruction or -job sheet. .- J T . R
No Examgle. In constructlng electronic projects, the student falls d
., to follow the assembly instructions. :
3:3 ves _ The student is able to read and understand current state of the :

art deveiopments from perlodlcals.and newspapers .

No Exar gle. The student is requested to read an article from the

magaz;ne POPULAR ELECTRONICS Is the student able to relate

both general . and speo;flc detazis,from the article?

-Math: The student needs additional 1nstruct1on 1p math if any of the items .

i:e:; addition; subtraction; multiplication and division of

= T -

whoie numbers, decimals and fractions.

.1 Yes ee—fThe student 1s able to perform simple arithmetical operatzons'

No Examgle. Is the student able to make srmple computatzons tnat
. r-'are commion to electronics; total voltage drop in a series c1rcu1t.
4.2 Yes ___ The student is able to convert exponents to fract1ona1
equ1va1ents and metric uniEs. o
No Examgle. Is the student able to understand ‘cofmon 6556é5§i55
; "~ units, i.e., 10~3= Milli = 171000 ? o
4.3 vYes Thé student is able to compute foriuldé which requ1res’the use.

of decimals, squared numbers, mu1t1p11cat1on and division.

.. No. ﬁ—45§§§§é£§} Is the student abie to apply mathematlcal _concepts to

common electronlcs formuiae, i.e., Ohm s Law and Kirchoff's Law.

7

4.4 Yes - The student is able to compute'percentages and .ratios:

. No ttgfﬁxamgie‘ Is the student able £6 make 51mp1e mathemat1ca1 )
computations applied to common electronics concepts’ ile.
percentage of tolerance for re51stors. Y

4.5 Yes ) The student 1s able to read a ruler and make 11near measurements.
No ’xamgie. Is the student. able to transfer dlmen51ons from a scaled

drawing to an actual cha551s9

4.6 Yes "The student is able to compute hourly rate, mult;plled bg the

S number of hours. worked to determzne the weeklg take-home .pay.

ﬁbb'_;_ Examgle A flrst—year apprentlce e1ectr1c;an Earns gg{iog;tge
’ - ' - journeyman e1ectrreian hourly rate. of $14 60.' The apprentice
works a typical d40-hour week, l0% of the pay is withheld for-
union dues and fringe benefits, 22% is WIthheid for state ‘and

/ .. federal income tax. What 1s the apprentrce s ‘net Weekiy pay°

. o/ )
sual Communication rhe student needs. addltlonal 1nstruct1on 1n v15ua1
communlcatlon if the item below is checked NO- - :

5.1 Yes The student can conmmunicate to self ‘and ‘others with simple
7 sketches or drawings. - N R _ :
—.ﬁo -eeefExaggie ,,,,EQ? student able to draw or skétcﬁ an'item'they

wish to construct?

dentification Made By: C T  pate

e .- page 3




BASIC SKILLS VERIFICATION FORM

Student — = Male Female Grade revel
E—— «

Teacher T : . . ____class Date

The Basic Skills check List (attached) for the above student indicates a need for
instructional assistance in the basic skills (reading, writing, math, verbal or L
visual communication). The following verification and recommendations are made:

Lacks Reading Skills ___ .Lacks Verbal Communication Skills
Lacks Writing Skills . tacks visual Communication Skills .
Lacks Mathematical Skills Co

' METHOD USED FOR VERIFICATION

Recent Test Scores: . - : : -

Test Score ' pate

Other, Verification Methods:

RECOMMENDATIONS

The following instructional assistance is recommended:

3

Verification & Recommendations Made By: . ' pgte: - . :

R o Title:

FoLLOW UP

Action Taken:
Results: . __pualified for advanced training

L~

Certified by: N oo . _ . pate: _
Teacher ) :

page 4 G o B ' R
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HOW TO READ A RULER

N

TEACHER MATERIALS! %4y

1. CoNCEPTS OF TECHNIQUE:

N - e °

a. What SKILL will this technique teach?

_This technxque will teach the tise of the standard U.S.

ruler. It will also acqualnt the student with the use i
of sample Fractlons . (ﬁp . . ‘

b. What student learning problem(s) prompted the development
of this techn1que7 ,

Many students enrolled in electronlcs classes have not
had the opportunlty to use the ruler.

2 TEACHER %NSTRUETIONS FOR THE USE OF THIS TEQHNIQUE

Ta. Make your fééiiléf- f)féééﬁtétioﬁ on the use of the ruler.®

b. lee a posts tekT to all students:

For those students who had dlfFlcultv have them asR one

of their parents to heip them: complete the accompanylng

materiatl:

+

3. SUGGESTED RELATED ACTIV TIES:

.....
! - = - t

o3

their parents help.

Ask your students to oractice readlng the ruler at home with

=
r—l\



4 HOW TO READ A RULER

€1

STUDENT MATERIALS:
5T - — : “

- 1 STUDENT INS@RUETIQNS&

& &

to help you -learn to read the ruler:

b: Studys the materlai~carefully and then determine the

measurements on the How to Read a Ruler worksheet:

<«c: When you have completed thé worksheet, have one of youg
- parents sign at the bottom of the sheet indicating that

‘they kave héelped you learn.the use of the ruler.

o

d. ‘The materlal in thlS packet will help you 1earn how to
/use the ruler.
2. STUDENT,ASSIGNMENT: o ’

Your assignment is found on STUDENT PAGE 3.

°

A

3. ExTRA THINGS THAT You CAN Do: . J : :
. .{;.v ’ . B

LOOK 1 sure for .

Look for various obJects in your home: that you can mea C
additional practice:  Examples: w1dth and 1ength of a table;- -

how high is the kltchen cha1r°

a. Take the attached materials home. and ask one of your parents

¢l




‘;? § ' ® - ) ’ :
i HOW TO READ ‘A RULER R

The stan&érd U.S. ruier is usuaii 12 inches iong apd each
inch is divided into 1/16th, 1]8th 1/4th or 1/2 ;inch marks.
These units of measure are shown. by markings, -thé six'teenths

being the smallest, and the half-inch mark the largest Here
are some common equal measures shown in fractions:- -

2””, '-'.—::':'—?“‘ Jﬁ ) - WE
Te | 8
4 b2 o~ 1
I8 - T8 T T

hé - é “ -~ j
3 | T
.8 - &4 - 2 = 1
T, B = -z
10 . _5
-~16. =~ "8 '
12 . 6 . _3 : ‘

- Note that each fraction is always divided by 2, so that the
fraction -is reduced to its loweést terms. —

Example: 3 -? = = - P -y i -
iJ~E 2 _ 4 _ 48; = _16_
~ 72 % T T6
vz

e % % b
|

o | i _~N g‘ 137:' : L ' N 123



HOW TO READ A RULER

Fill in the measurements for numbers 2 through 33 below. /Number 1 is com-

Dleted for you
7n ’ . B : . A
5 . L
87 t = yi ' —_— - o / ‘7* .
(,, - . i

. !
; . . - e /,
R R i . . R . . _ . B
P — S r o . . - )‘ﬂ
.

-

wGMmWQDYUIH“wdviH"

|qm IHUL LD |j-[ L T

j!! lLI_l i1i01 IIIIIII 'l ll I ['lll 'lll’*lll l!l |l1 l!l l'u\ -\ 1! 1!1 i'u -!i u‘. i!. -lh
) . - - - - . - 1

TN
&
A

b
~J
4“( \AI‘

™

P
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11

|

‘

Parent's Signature _ . Date_

[EXEY

STUDENT PAGE: 3

- 1.4
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NUMBER BINGO

TEACHER ﬁAféﬁiALé:

1. Conceprs OF Tecunroue-

a. What SKILL w111 thls technlque teach7
P

This technlque w1kk/he1p students to read common fractlons
and decimals cQ;/ectlyr—n— A P -

/

b. What student 1earn1ng problem(s) prompted the development
of this technique? -

Students cannot' read fractions or decimals.

2. Teacher INSTRUCTIONS FOR THE, USE OF Tmsfséameussl A

a. This exercise can be used as a warm-up act1v1ty to get. your L

students thinking about decimals. For example, ‘it could be -
used prior to a lesson on sc1ent1fic notation. - ) -
i —

b. Thxs technxque is a bxngo game where you read off a fractlon

- I == aA-= === = = — _I2f L2 _

or decimal and your students have to. recognlze these numbers.~

c: Before playxng the game discuss brrefly with your class 10ths,
Ieeths and 1000ths and decimal place values (. i; 01 001 ).

d. Explaln to your students how to play Etngo Make sure when

e — . = L 2=t

your students draw a line through the numBer on their cards

that they do not cross out the ﬁumBer completely:

|

'»Reproduce these<samp1e_b1ngo ‘cards or mské'yaﬁf‘éwﬁ;;

)

. Cut ‘up the "numbers to be read off" for easy use in the
- bingo game. ' o ‘
;‘gfi'In order to arouse student 1nterest in .thé game you may . want—

to offer a '"prize

a

3. SUGGESTED RELATED ACTIVITIES: SRR

..‘;




NUMBER BINGO

T~

f

STUDENT MATERIALS: | | | |

i.  STUDENT INSTRUCTIONS:

calls off a number ftnd it on your card and draw a line

- a. You are goxng ‘to be playtng a blngo game . As your teacher

2, ~'§TU5ENT AééiéNMéN?s.‘

. These are tﬁe fractions and decxmals that will be tead off in

the bingo game:

_-hi%_, L= 57 238 | 1589
e 2 095 .93 3.730
ﬁ%_ 36 176 .234 9.806.
E 4 1.57 1458 02~
| = - 7 3.79 T 698 078
2 TTIT%'(% | 39 5 863;' 999 492
| ;Géi | o .050 . | f;003, 1 2;465. {**”;%6745;H
5, Extra THinGs THAT You Can Do: :
Pief the game agalh -and ask your teacher if you.can read
‘the numbers to the class. . Lt
- STUDENT Pace 1 S
_ ' : — . 17 L e izfgi;




SAMPLE BINGO CARDS

.02

-39

.57

003

~.050 |

Lo

79

| FREE

1095

9.806 |

.36.

3.730 |

1,589

4757l

.492

2.469

'. '-;(69'8

1.589

;62

.93

N
(V5]
[o)]

767 |

1176 |

2456

i:37

5.863 .

.

[V N

~
(VSN
[« NI

FE

ihe
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 SAMPLE BINGO CARDS

.095

:999 | FR

| #|

.57

003 | .

-y
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'”--mEAs,UR.ING-AND MONITORING ENERGY GGNSUMPTION L

TEACHER MATER AES& L - //

1. CONCEPTS OF FECHNIQUE

. a. . what SKILﬂ will thIo technxque teach7 A B

L i .
HThis technique will teach how to - read meters and scales. -

. - ‘ '
. : .
4 [
e L {’ 4 O {

b. What student learnxng problem(s) prompted the development

of this technrque9 '5 ; .

"Students very often have . dlffrculty readlng fieters and

scales. They are also uncertaln about how_ to set up math

problems to compute tetal Fosts from hourly rates it

i
]
i
, B

2, ,TEACHER INSTRUCTIONS FOR “THE USE OF . THIS TEGHNEQUE"
j

a. VTeach your regular lesson on meters and meter readlng

' b. -Explain how the power company keeps: track of electrical
: usage (ktlowatt hours) : . ,
.c Explaln how electrlc Fnergy costs are computed
d Show examples of sev ral types of kllowatt hour meters.
e Explaln how. a typlcal meter is read
f lee thls Dacket o MEASURING AND MONiTGRING ENERGY

CONSUMPTION to.those students that had difficulty with

- the regular lesson.: Read the Information Handout sheet . =~ ~
. to thése students . '

g Have the students complete the exercxse on STUDENT PAGE 3

, ‘Check their answers In class :
v k f g | "a e

‘h. Have students take home their. packet and with the help of

\k;j? ~ their parents complete the assxgnment on STUDENT PAGE 5 .
- i . .

“SUééééfEﬁ~RELﬁTEb'ACTiVITIES?*

! You may with to relnforce the skllls learned in thls technlg
\\\\ ‘with a follow-up assignment having the students read their gast
or wator meters and compute the cost of these utilities.

' \\u.-_d .‘ o \':,t.xf'u o ,
N - : 2 L

[ ]
Y
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/ S

// o MEASURING AND MONITORING ENERGY CONSUMPTION

STUDENT MATERIALS'

1. STUDENT INSTRUCTIONS:

a. Take thlS packet home and ask one of your parents to help

,you 1earn to read the electrlc meter in your home.

b. When you have completed the a551gnment on the. last page,_

ask one of your parents to sign this sheet, show1ng that :

they have helped you complete thlS assxgnment

2. STUDENT ASSIGNNENT

v
i

i
!

. j - . . | . : ..“' " .> PR | . | : .x 5
TEXT@E;IﬂIN§§7THAT You CA Dot L

.In this 1esson you have practlced readlng your electric meter:

W

Using these same skills you/ can alkso read your water and gas

meters. Try reaalng these/meters You might want to record

these readings over ‘a 30: day. perlod Then ,you, ‘can compare your

f-

readlngs 'with those on' the utlllty company s. bIll

Tupent Paee 1 - f\-
Sy |




ENFORMATION HANDOUT

MEASHRING AND MONITORING ENERGY CONSUMPTION

_Wattage - ratlngs prlnted on light bulbs and appllances 1nd1cate the o

. rate at.which the device uses electric energy. . »f you know the.
speed. oﬁ d car, and the time operated; you can find -the distance
traveled In the same way if you know the rate at which electrical

. energy is used -and . for how iggg you can find the tota1 energy
‘Vconsumed.

TIN\Es ENERGY
" USED.. G‘@J@@%@i

| The energy consumed in your homie is measured by the kilowatt- hour

meter (kwh), which is monitored by the local powsr company. The-

power. company in turn computes your monthly electric bill based'

upon -the number of kilowatt- ~hours of energv consumed and the rate

schedule which prices each kllowatt hour

Fl6.1 . - - FIG. 2

~ FIG. 3
The drawtng above shows several styles of kilowatt-hour metersiifif
Locate your meter at ﬁome " however, it may be different from those ,
plctured . . . _ _ ~ -

Readtng the meter in Fig. 2 is a 51mp1e matter but readlng the
pointer style meter is sllghtly more compllcated

STUDENT PAGE 2 .

A




Tens 'One§

ANSWERS: €929 (€) 9269 (2) wzzL (1) ) >

o " /’ B
," °

The meter pictured above is 1nd1cat1ng a readlng Of 5648 kulis.
Notice: even though the po1nter falls between two numbers,; ydu
always read. to the lower value. Alsg, each d1al/corresponds to a
place value in our numberlng system (ones,_tenf hundreds, etc:):

What readlng is 1nd1cated on the kwh meters bélow

Reading
o P ., . . ..
’ ; ' STUDENT PAGE' 3

A X1
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COMPUTING ELECTRIC ENERGY COSTS

"Betng able to read the kgh meter is. only part of the procéss in
determinlng monthly energy costs. We will row examine how a
power company computes your monthly electrlc ‘bill.

Step 1. Determine the number of kwhs used per billing perlod by
subtracting the beglnnlng meter reading from the endlng
meter reading. : . . S
Step 2. Using the rate schedule below calculate the cost by
multiplying the number of kwh by the cost per Rwh
Total the charges to find total cost.

-

EXAMPLE : Meter Reading: o

Beglnnlng of bllllng perlod

N
i
!

Rate Schedule: . = | - ' \:
Y Fixed customer charge . : . i i i ¢ ::io:os $1.60
Energy charge (1ncludes energy cost adJustment) , ‘
First 240 kwh, 'per kwh . . . . . - s .. 8§ .06
Over 240 kWh ]a kwh - © %+ . : . < . : 8 ;69"‘,

Step 1. Determtne the number of kwhs used -
?End of perlod readlng } a 7193 o Sl
Beglnnlng of period. readlng -6873 , B A

, ‘ leference 32 kwhs - . B

étep'é.;;Calculate cost us1ng rate schedule | W

— Fixed customer charge. . . L ' . bS 1.60°
First 240 kwh,,at $ 06 each (2&0 x 06). S$14:40. .
Over. 240 kwhv,at $ 09 each (80 x .09). . -8.7.20 = .
s - . '( o ° . TOtal . sz 325 ,.; .
. STUDENT PAGE y - |




\
LT Lo . v

You and your parents are to follow the gteps below. By following,
them you will learn to measure the amount of electricity that was
used at home. o . : s B v :

1. Go to your electric meter and record the reading in--. .
the box:markéd 1lst reading. L s ‘

2. Wait 24 hours ‘and réad the meter a Second time. Re-

cord this reading in the box marked 2nd reading.

3. sSpbtract the lst reading from the 2nd reading. This,
will give you the power (kwh - kilowatt-hours) used
An 24 hours. . :

- .- . 2nd reading
- Subtract o S
-7 / A lst reading .|

 kwhs used in._

! 24 hour LT —

.t . 4. Multiply the power used in 24 hours by 30 (days) to.-
o find the approximate number of kwhs used per month.

—

o i I
kwhs used in  days - . Number of kwhs .
"2ﬁ hours S ) ‘per month S

.

N b ’ .l
. I T T T o T e e e SR g
5. Explain why measuring the number of kwhs for:24 hours o
will not. give you your exact monthly usage..l &™
) H ‘ ;‘

e o o v o o - = ————————————— — — - - - — P e S MR S e e s S SpE S e S R AD EanS Ee we e

-, the approximate cost of this month's electric bill.

€ . : ) -

Fixed customer charge . . - . . . .} . ... . BN

v ~ L LA

(up to 240 kwhs if more than 240 enter 2¢0) - Y
. T L T

- - | "x;‘S.QS = .. Z<i,i~i +£4ﬁf

vﬁsagé;éiééédiﬁgféﬁdnkﬁhs at $.09

L

X $.09= ;’; ': ;J:”':i;-ﬁ-,r ',_-‘_.;. }» ‘

[

6. Use the rate schedile shown on STUDENT PAGE U to-calculate '

 Enter the number of kwhs. used at $.06 each - . &

I o L

TOTAL BILL =

'SIGNATURE OF, PARENT: __ : e

" STUDENT PaGe’'5 - '2g i T EL o




¢

# 'UsiNg THE CorrecT METER SCALE -

7!

(ﬁéading Meters)
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USING THE CORRECT METER SCALE

TeacHER MATERIALS: . S

1. CONCEPTS OF TECHNIQUE: - S

a. What SKILL will this technique teach?

' This technique w111 teach the skill of readxng a meter’

scale:

b. What student learning probiem(s) prompted the develoPment
' of this technique?

Many eiectron:cs students have dlfflculty know1ng whlch
set of numbers .to read on a meter scale. They do not _
understand the concept of adding zeros or moving decimal

places.:

a. Identlf those students who have drffrcuity working with
math and decimal numbers: } T

-

b. Use this technique to help prepare these students for

your lesson on meter readxng

<

. e: vae these s-udents the PRACTICE EXERCISE
: 7 £. Have an advanced student check the answers.
‘ ’ g, Go over'an§ missed problems
h. 'Téachjibur regular lesson to ALL of your students. -

3.. SUGGESTED RELATED ‘AeTIVITIES!




USING THE CORRECT METER SCALE

SIQQEﬂIgﬂATE%iAEé: » : ‘ﬁ
1. Stupent INSTRUCTIONS:

Read and study the two pages titled INFORMATION HANDOUT.

o

Answer the questions on the PRACTICE EXERCISE.

o

Have .the teacher ‘check your work.

o}

Be sure to save the INFORMATION HANDOUT- in your notebook.
because you will be working additional problems using

this conversion method.

2, STUDENT ASSIGNMENT: o | L

Your®assignment is found on Student Pages 2-5.

3. ExTra THiNgs THAT Yeu €aN Do: . ,;;«/“'

-

. - - N ‘.-/’ 4.
Ask your teacher if you can use a voltmeter and a -power

supply. Try reading the various voltages that the power
supply can produce. Common voltages that you should try

setting are 1.5 volts, 5 volts, 9 volts and‘12 volts.
- , o . -“u_ ;. o .

i
|

It

Vopoe.
1




-~ INFORMATION HANDOUT

USING THE CORRECT METER. SCALE

-

‘determine how much voltage, current. or resistance you have
in a eircuit. Accuracy is very important when using equip-

- ment_that contains integrated circuits (IC). Setting a power
%upﬁly even a few tenths of a volt too high will destroy an

In electronics you will frequently need to read a meter to

i

Important parts of a meter scale:

A. Zero: Where the pointer rests when nothing is applied to~
: the meter. : o ~

B. Full Scale: The maximum point on a meter; exceeding this

~ . point can damage the meter:. - -
> . .

C. Divisions or Division Mark$: Short lines that divide the
—meter scale into smail sections: ; ‘ - e

D."  Major Divisions: Longer lines that divide the meter scale

Into larger sections: Major divisions have numbers

by - == - = 2 -

- " next to them. .

: Shows the point on the scale that a
reading fs_té be taken. : ‘ o




USING THE CORREET METER SCALE

The Range Switch:on a voltmeter selects the maximum voltage. that
can be measured 1@,§échrsW1tcb position. If the Range Switch is
in the 5 volt position then voltages up to 5 volts can be

measured. -
The same meter scale is often used for many ranges. The meter .
scale on. the previous page belongs on a voltmeter that has the.
following ranges: 5v; 25v, 50v, 250v, and 500v. The major . _
divisions on this meter scale have two sets of numbers. To get
- the correct reading you must use the right set of numbers._
® To do this you mist know rar

what range the meter is set on. If you

are using the 5v .range you would use the bottom set of numbers.
: ‘Look at the full scale point: The "g" stands for 5 volts
on the 5 volt range:. Don't get confused by the "5'on the .left

side of the top set of numbers.. You must look at the full scale  _
point when deciding which set of numbers to use. )

'To read the 25 volt range you would look at the full scale point
and. find the "25". o . | -

You. must do something different if you want to read the scale for

the 50 volt range: You will not find "50' on the scale:_ 50 valts ...
. is read on the same scale_as 5 volts. 'This is done by adding a- :
“.zero to the 5, making-it 50. It is also necessary to add zero to. .
the rest of.the numbers on_the scale. (1 becomes 10; 2 becomes 20,
3 becomes 30, & becomes 40) ~ : PR

For the 250 volt range you must add'a zéro to the 25 volt scale.
(5 bg@@méé‘SG;]lO=béCdmesflOO 15 becomes 150, 20 becomes 200,
25 becomes 250) i L - .

For. the 500 volt range you must add two zeros to the 5 volt scale. .
(1 becomes 100; 2 becomes 209, 3 becomes 300, 4 becomes 400,
5 becomes- 500) - ~ : S | A
If your meter had a.2500 volt range you would use the 25 volt
" scale and add two zeros-. : L B : :

_ Sometimes a meter will have a 2.5 volt range.. It is not possible
to make this scale by adding a zero. However, you can move the

e decimal place one position to the left. Remember that the_number
"25" is really "25.". If you move the decimal place in_"25." one

N - position to the left you will have "2.5". (5 becomes :5; 10

1. /becomes 1.0, 15 becomes 1.5, 20 becomes 2.0)
" It is even possible to get a .5 volt range by moving the decimal
" tlace on the vag;t”§931é:! (1 becomes .1, 2 becomes .25 :

=




USING THE CORRECT METER SCALE

-@&Ew - I . S
. : ) ', : o Jo »

The 5 volt scale is used when/you are on té/ .SV;'Sv; 566,$560§

or SOOOV ranges ,‘f . f, S L P : ‘

The 25 volt scale is used when you are on the 2. 5v, 25v,,250v, or
2500v ranges. . -

... Notice that the startlng numbers are always the same: It is the

number of zeros or dec1ma1 places that are changed

When yeu change the full scale value by adding Zeros; zou must

‘. also change the other maJor dxvxexon numbers by the ‘same: amount*

/

///



SO U PRACTICE EXERCISE -~

USING THE CORRECT METER SCALE

@

5
<

Which scale would you use (5 or 25) to\read each of the following -

.\,\. o . ‘.; ( R
N -
o
rgﬁgéé?
S5v. '
case
250y B

B I el TR rli T .. - . Lt )

1f the pointer werge in position: A 5 _what would the meter -
reading be on each’ of the following ranges? = - S //;%-g,
- o - \ : ' ' B S
5v :

250v 0 S - ;j
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"FINDING VOLTAGE DROPS IN A SERIES-GIRCUIT

N

TEACHER. MATERIALS:"

-,

1, CONCEPTS oF TECHNIQUE: S e

' a. What SKILL w1ll thls techntque teach7

 WHOLE NUMBERS | | -

‘ b:- What ‘student learnxng problem(s) prompted the developmentvk:

of thlS techn1que9

In electronIcs classes many students have trouble f1nd1ng '

voltage drops in a series c1rcu1t when they are given. the

applled voltage

2, TEACHERjINsiRucTIGNs FOR THE USE OF THIS . TechNIUE: |

i ’ ’ . ' ' . ) \' '

a. Teach. your normal lesson on voltage drops 1n a serres
'c1rcu1t ;

b Identify those studénts that are hav1ng dxfflculty 1n;
‘'solving this type of‘nroblem . _ Lo

”é;._Asslgn them the folloW1ng pages.: | Thls assxgnment can .
- be suoerv1sed either in- the Math taB or by an advanced

student

)

3. Sggggszga REtATED ACTIVITIESr

This Sklll can -be reInforced by hav1ng the st&dent-work

o problems that require finding the total resistance in. a
“j series circuit: The methods are the same as can be seen

’in the similarity in the formulas

R Ryt Ry Ry




CIRCUIT

" FINDING VOLTAGE DROPS IN A SERIES

STUDENT MATERIALS:

1.

2

‘h;‘ Please read and study the materrai rn

3,

STHBENT lNSTRUCTIONS

.a;n'In electronlcs it is often necessary t

o &etermrne how.

“ mueh voltage is in a circuit. It is not always possible~

to know all of the voltages. This" technique will teach

" you-how an electronic techn1c1an would &etermrne an un-

known voltage

”HANDOUT

".e. When 'you . have finished, answer the que

the INFORMATION

stions on the last -

_page, and have your work checked By the teacher

Stupent ASSIGNMENT:

Your assignment is found on STUﬁENT,PAGE T

Ei?ﬁA fniﬁés THAT You Can Do: - o

In thrs lesson you have practlced finding,
serIes circuits. This is- very 31m11ar to
use when you work Droblems where you must
sistance 1n a series c1rcu1t :

the voltage drops.if-

the methods you will '

frnd an unknown re-

2



INFORMATION HANDOUT -
~ FINDING VOLTAGE DROPS IN A SERIES. CIRCUIT

Each time electr1c1ty (current) flows _through a resistance. some -

Voitége is used ThlS used voltage is lost or BROPPED ;y~,_uh_;'

In the above schematlc c1rcu1t there IS only one résistor.i L
batttry (ET) is applylngadzfyolts to ‘the c1rcu1t., The respstof (Ri)

ltage Therefore; E 12 volts., All ”
/ voltage must be DROPEED.lﬁ the c1rcu1t,"-

s’/;'\ \ 3 . ‘ : . \\' ' | |
» =2v . W/ . \K o . A

The ‘second schematxc cxrcu1t has 3 re51stors These are
connected in a tine.’ Thls is called a- series circuit: Our
"+ battery voltz ge (EE) _again dis 12 volts. AllXof this APPLIED:

12 volts mst be DROPPED in the circuit.. Adding each of theu
‘individudl voltage drops gives a sum-of 12 volts:
(3¢ ¥ 7v ¥ 2v = 12v) \

THEREFOREL o / " i ' S
. The sum of the 1nd1v1dual voltage drops equals the applled RS
. voltage. ._ B c— IR
CEp T Ep Y Ey YR ' L e

You can use th1' and 1
whenever you know the individual voitage DROPS.

rule and formula £6 find the. APPLIED voltage (ET)

'equ als E1 (ﬁv) plus E2 (2v)

ni

=2




]
N
o
<

]
w
<

Wi
W -
g

| Ep = By FE) 4 Byt E,
. E. = 20v + 5v + 25v + 30v
¢ En = 80V

It is also p0531b1e to change the formulaJJ This will éi'QW‘ygu‘éi
to find one of theqlnd1v1dual voltage DROPS. - i

In this crrcuxt the APPLIED voltage (ET) is giﬁén Voltage DROPS

E; and . E; are also given. However, % 1s not known. By changlng

- == »

the féfﬁnla you canh determine the vol age E
By =Ep - E) -\E, - =
Eé = 50v - 15v ~ 5v ‘ S
Ej =30v - o - )

In this- formula we subtracted the 15 volt DROP and the é'vcit-Q

DROP from the 59 volts that was APPLIED ‘Tﬁié teft E3 = 30 Vblté.;

This forn 6/; will- only work when you know 311 of the voltages
exceg;/6§e S . , - )

One last example -
- By = Ep =By
ET = 12V E]. : lgV - 8%

=gy  Ep =AY ‘
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FINDING VOLTAGE DROPS IN A SERIES CIRCUIT

7]

41
’

Using the valués givensbelow find the APPLIED voltage.

By = 10v; Ep=s40v; Eg %

<

=
23]
[

23]
1]

oo : . -
2} E; = 1lv, Eé'f 16§;-E3 = 10v_ S _;,;

Ef' = ;i, o o 7 o ! ‘ : v ]
3.7 E} = 40v, Ezfifloov, Ey = 7v C
. - / . ; . R . ) v
;o A ) , ) . : - - 4

2 S ) Lo -
Using the valués given below find: the unknown voltage. .

k. E =760v, E; = 20v, E, = 30v

40vs Eg\ = “IOV(

(9]
[e5]
-
[}
. .
: 8 3
<
[es]
—
il

(o)}
m
[
-
w
(@]
<
o
LN
W
<
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Wi
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COPOMERGME . .

e

TEACHER MATERTALS: .

1. CONCEPTS OF TECHNIQUE:

4 a. What SKILL with this technique teach? . .
_F This technique will teach the reading of decimals and
powers of ten (scientific notation) . o \ L )

b.  What student learning. problem(s) promptéd the development,:

of this technique? ' ; R
Many students enrolled in electroniés classes have difficulty .
working with decimals and large numbers.:@ e ,
CoLNLT : -

2, 'TEACHER~INST§HCTIONSFGR-THE USE OF THIS TECHNIGUE: " *" “;;2

a. Present ydun,regular;lé§é6ﬁ on the powers of ten. Be sure
to égpl?in_tpe~fbllowingf : ‘ @

Decimal plate values .1, :0%, :001, ete. =~ . .

'—l‘.

& e s - - L ) . R .
Why powers of ten are used as a-short cut method of R
expressing large or small numbers; _ L '

N

3. The meaning of positive and negative powers of ten and
the placement of the decimal-. : o -
- 4, Multiplication and division of powers of ten: Include.

negative and positive powers,

'b. Photocopy the attached—fjgures on stiff paper or cardstock:

Cut .on the lines to form a deck of cards. Make up 5-6 ‘sets
of cards: - T ’ ] o : .
s Your students will be instructed to shuffle the cards and

.- play a game where they match up 'a given decimal or number
with a power of ten card. Read the ‘studert instructions . to
your class. . o R

i

- d. Divide, your class into groups with no more than 4 students R
in each group. Have one student act as dealer;with the other -

~students in the grguggheipiggigﬁé;&ééiéf make pairs. Have
the groups play again8t each other to see which group camn be
1,the'firsg_;ompair[up the cards: _ e

i

3,  SuGGESTED RELATED ACTIVITIES:

Give your students. the attached Scientific Notation Worksheet




< . - PONERGAME - -

STUDENT MATERIALS._

1.

I

i You must have

STUDENT INSTRUCTIONS

a. You w1ll be glven a set of cards: On each card there wrll-5

be a dec1mal a nunber or power of ten.

b. Shuffle the deck well Have one person in the group act:

as dealer. The rest of the group can help the dealer make

pairs. The object of the game is. to match the number or

o r

declmal card with the power of ten card.

. .c. To play, hold up the deck of cards in your. hand with the

, numbers face up. Lay six cards on the table face up.
Read each.of the cards on_ the table aloud and see if there

are’ any\galrs These are examples of motching cards:

b 101 < pair = 1
X2 x 104 |ripair—| 8 x 107 |
; > | (.

must have|six cards on the table at all times. .As you

d. As you make uf pairs of cards put them in_a separate,piiéQ;

make up pairs|put more cards down 1n their place.

e. Look at each card in the deck: Say the number and see -if -

it matches any card on the table. Continue doing this: untll
up all the)caxds. . At the end of the game

you have paire
~-you will have *4 pairs of/cards.

STUDENT ASSIGNMENT:

e
& . . . -

ExTRA THINGS THAT You CAN Do._JE

7

For extra credit ask zour teacher for the Sc1ent1f1 Notation

worksheet to do as homework

4-'

SquENT'ﬁAagrl-'

YIS

..4£?‘




- WORKSHEET =/

-+ GCIENTIFIC NOTATION

1. If the number 4°, the "3" is called an 1.

2: . When msing exponents of the number 10, the 2.l . T
" exponent is often called a - _— — & | o

—— Se— . . _ (Y,
< "

|
ctl
fa gl
I
o
»i
e ¥
23
m:
N
wn
H“
0. :
=¥
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\

3. Wﬁét»is.thé;ﬁﬁméricéi value of L IR

-

4. To be in proper form, a scientific notation  4A.
expréssion Uses a number between A)__ . - : :
and B) times: ten to-a power. - 4B. ~

5. When converting the expression 7.6 X 1972 to- 5. [ AR

a regular number, the decimal point should.be —
moved to the - three .ptaces: = - . — ' T

= SO R P A T R L
Convert the following numbers, expressed in scientific notation, into
"regular' numbers: . s - .

" 2

5 x 10 "Figuring Space . i

;;65 x 10% 1 . .
. 16—3 : i o fgg .‘\T,
0o ' - - |

O ® ~--Ov

3.3 x 107 | S AR

OO WO 0 N, Oy

&
5
- 6.x 10
3
9

=

5755 x 10° | SR RN TN A

12, 2125 %100 [ ] 12, T

Convert the following "regular" numbers.into proper scientific notation '
expression: - - e T S

13: 300 : [ Figuring Space 1 s

14. 650000 I - S U I — |

15, .0083 - T | s — 1

16.  .100 R - 16, [
7. 7 o . 17. SRR

1§.  .000000000012 | | *;/)} w1
19. o015 .. | > R TRy I

50. 386:5 I o 6.
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A \ L N
‘ | CGNVERSION OF ELECTRICAL UNITS o '//

TEACHER ﬁ@i S .- . /
N e | “
1. CONCEPTS OF- TECHNIQUE:. = - “|. . . | J/ S
7_.’ E \ 2 \ ; : /
‘~a.' What SKILL will thls technlque teach? ] -

electrical- dnlt\to another using common electronlc.'
prefixes. .. = | { ;

This technique\w111 %each the skill of converting one

Many students éﬁroiied in electTonrcs classes. havgjdifficulty

' understandlhg the use of: metrxc prefixes in, electronlc measure

. \\TEACHER INSTRUCTIONS FOR TH£ UsE OF THIS TECHNIQUE.:.

\

: Identrfy the students who have dlfflculty working w1th math

?‘NJ

and decxmal numbers N | . .
\ g _

BT Use this technique to help prepare them prior to a 1ésson :
- requiring the use of decimals or 1arge numbers . o
c. \ This technlque may. be used w1th the help -of~an advanced e
lstﬁdéﬁt or by the student alone. : \\b
N &Read and explaln the Information»Handout—to—y ur—students——ﬁ—~
N that need help ,
-\\ e. Give-these students the worksheet

\

£
\\\ 1ncorrect answers
g\ Teach yoﬁr regular lessontto ﬁbﬁ of your‘students};l

3. Saeeésféﬁ RELATEB:AéTiViTissi B

Make up ‘a bingo game whege the squares are crossed off a“ffﬁéi;;
studegtif;ggrgs the correct electrical- ‘fonversion from oroblems L
you have given them.. ’ \\‘ _\

L R P N




* CONVERSION OF ELECTRICAL UNITS

STUDENT MATERIALS: o .

1.

»”

 Your assignment 'is found on Student Pages 2-6.

‘Srupent ASSIGNHENT: * SRR

Stupent INSTRUCTIONS:

a. Read and study the two pages titled INFORMATION HANDOUT.

b. Answer the questions on the worksheet.

o. Have the teacher or andther assigned student check your
work . BRE - ' i ,

. d. Be sure to keep the INFORMATION HANDOUT in your notebook

. because you will, be working additional problems using this.

conversion method.

e

b . . - ! . B
e}
"7

e

ExTRA THiNes THAT You Can Do:

You may be able to use "Conversion of Electrical Units" in
your math class. . S - '

i
|

3

B
. NS



INEORMATION HANDOUT

; ' CONVERSION OF ELECTRICAL UNITS

- ) 9
€ I

There are six commcn prefixes or spbunits used with electrical

measurements. These units (mega, kilo, milli, micro, nano; and
‘pico) provide .a-simple method for expressing very large or very
small numbers without using scientific notation: Study the chart

" below and léarn the meaning and relationship among the various -

| IETEEE T S w3y SR T R

units. s . T
e .,  POWER - R}

o T R “; - OF 10 . NUMERICAL !

PREFIX - ~"ABBREVIATION - EQUIVALENT _ VALUE '

Mega : Mo 108 1,000,000
Rilo | =~ - .k | 103 - <1,000

BASIC UNIT (volts% amaps ;-

ofims; ete.y 109 . . 1

1H

=]

1006 .| .e00001

Micro - |-

=t "

- Nano

Pico.

T
[
o
3
o
o
o
o
o

| Q
Q..
O
o
[y

Thus: 1M is equal to 1.x 10% or 1,000,000. R
2KV is thézééﬁé?ﬁsTQ"R 103 v or 2,000V

3mA can be written as 3 x 10 A or .0034A. | o

4uv_is equal to 4 k'io;GV“ar .000004V.
_ L . . R - SO o ,
5nA is the same as' 5 x 10 °A or -0000000054: .  °

6pV can be writfen as 6 x 107 %.or .0000000DO006Y. -

especially when working with-basic electrical formulas which require
‘the electrical quantities to be in basic’ unit, or similar units (alt

Often it is hecessary to convert from one electrical unit to another;

in milli,; etc.).

STUDENT PAGE. 2




INFORMATION HANDOUT

B
4

How would you convert 3kV to basic unit,
recall that kilo means .thousand or 103,

3kV = 3 x 103 volts or 3000V.

' CONVERSION OF ELECTRICAL UNITS - S

2 . .

or volts? .Well, if you
} then it's easy to see that
So actually,; all that was done to-

, . convert from kilo :to the basic unit was to move the decimal point

3 places to the right (3kV = 3Gacxs

are asked' to change 3000V to kilo volts; all

tc”moveAthe‘dgcimal point 3 places to the left . (3000V 5-3igi;j;i='

3kV). -

.conversions.
ﬁgces . Y

' CONVERSION CHART:

The chart below can be used as an aid in performing electrical uni
Noticé that between each_ ‘ece _decima

= 3000V). Likewise, if-you -
777777777 that need be- done is:.

- - . 5

|

-t

BASIC

CMILLL  MICRO © NAND ..rP'ICO'- :
1073 107 1077 ¢ a07?

=l

MOVE. DECIMAL POINT TO.LEFT I

MOVE DECIMAL POINT TO RIGHT

A

Steps in.using the conversion chart: S C S S

1) Co

decimal places

2)

- The decimal point will move

When converting from one unit to another:
Count the number of decimal
unit to the "desired'" unit.

Determine the direction you

. ”~

places. from the “originall
"(Remember; there are 3

between each unit:) o S
- R . ‘7 B ;7 ;74 - ’. ; ’ B R .v‘
want. the decimal point to.move.. ¢

in the same direction that you

read across the chart, from your "original' unit to your RS

"desired" unit.

ut if you are

step 1, and in

A

-

Kilo to-milli the decimal poin® will be moved
decimal will be moved to the Teft.

~Mov;,the‘dec1ma1.§aigt;f r of places court:
.the direction det?rmgqsggé? stegﬁzgﬁhy

'STUDENT: PAGE 3

.For example, if you are converting from . -7
o1nt to the right,
from micro to basic unit the :

converting

L g
by

the numbér of places counted in

- }5% ; 9-f -

o S e T . R



, INFORMATION HANDOUT 7. |
CONVERSIonecEeELECTRiﬁAE,HNITS : - BN

e

. . 3 Lo

SAMPLE CONVERSIONS:

7 A. 25000 ohms is the same as - kiidhﬁs "

This question is asking you to ccnwert 25000 ohms (ba31c unit)

to kilohms (kilo). Looking at the | Qhart count the number of.
decimal places between basic unit and kilo. .You should come

up with 3 decimal places. When counting,; you start at _'"basic
“unit" and move to kilo - to the left across the chart.” Thus,

-~ you will move the 3ec1mai point to the left 3 dec1mal places
- or :

. 250000 = 25&9@, . 25Ka

B. "Convert :007A to . aA s .

—to the right across the chart and therefore 3 decimal places
to the rlght - Thus:

Procedure: ‘Move from "basic unit" to m1111 which is one unit

il
=)
=,
N
I
g

007A =

C. "Convert 4 SpV to - RV"

Procedure: _Move from iy to k across the chart which is 3 untts,u‘
or 9 dec1mal places to the left Thus . O

C 4.3V = Qﬂﬂﬁﬁﬁﬂﬁé,3 +ﬁﬂﬂﬁﬂeﬁe43kv

.




 WORKSHEET
B ELECTRICAL UNITS AND CONVERSIONS

‘Complete the chart below: = - o

UNTT X . - :‘,,,NUMERICALh _ B
UNIT ABBREVIATION POWER OF TEN -~ EQUIVALENT

. MEGA . | -

. ' S 10

S

\

. N
Perform the,féilé@iﬁgréléétriéaiiunit,c0ﬁversions;f-Réééf&ryéﬁf~-\

answers in the space provided and in the answer -box.

1. 27,000,000 okms is the same as - . megaohms: 1.

2. 1 kilovolt is the same as __volts. 2

3. 2,000 milliamperes is the same as 444444;émﬁéfés$'3. I
£?f\‘71 meggdhms 1s phé'same_as _~ - ohms:

W]
(2]

milliamperes.

5 9 amperes is the same’
8 s ‘

6. 600 millivolts is the same as __ " volts.

7. 250 microampéres-is the same as ____"  amperes;

850 microvolts is the same as . millivolts:

9. :115 amperes is the same as-________ milliamperes.

megaohms.

'10. 60 kilohms:.is the same as




3
| WORKSHEET
I
- ELECTRICAL UNITS AND GONVERSIGNS

12. 49,000 pico amperes is thé same as o 12
' ,mlcroamperes C S

—————— ———e

13. 5, 000 microvolts is Eﬁé~§§ﬁ€:a§?i;f;4ﬁf volts. 13.

14. 6 kllnhms is the same as ____ ‘ohms: . ' 1&;

]

‘15, *?5'661E§ is the same as ____ microvolts: 5. -

16. Convert 350,000ax" to kax: . . 16

17.  Convert 0054 to mA: " B R

18. Converf .000061V to V. o - ad.

19.  Convert 485,000V to mv. S . =

20. Convert 75k# to a S 0. ]

21. convert 153 mA to pA. T

22. Convert 62pV to mV. S 22,

23. Convert 560an to k;x. 4 S 23.

24. épﬁVértZISO pA to A. o S 24

25. " Convert .09V to kV. ' . s
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USING .MATHEMATICAL FORMULAS

TEACHER MATERIALS:

CONCEPTS OF TECHNIQUE:

a. ;wﬁae SKILL wxll this technique teach?

This techntque will teach the skill of uslng mathematical

formulas to solve’ electronic problems. . i

of this technxque7

'b. What student learnxng problem(s) prompted the development

v

a course on ebra. Therefore; they have not been exposed
to the use o ormulas and the use of . letters to represent

numBers : : e

.Many students enrolled in electronlcs classes have not had
fgg

Teacher INSTRUCTIONS For THE use OF THE TECHNIQUE:

B}

a. Identlfy those students who have not had prevxous éiﬁériénéé'

in Algebra and/or the use of formulas

b. Use this technique to help prepare these studénts'ﬁrior'to )

a lesson such as Ohm's Law. . - R

¢. Read and explaln the Information Handout to‘thésé studénts
-

d. lee these students the PRACTICE PAGE (STUDENT PAGE 5)

]

‘ChecR the PRACTICE—PAGE and go over any mxssed problemsf-

£. Teach your regular lesson to ALL of your students.

' SUGGESTED RELATED AéfiVifiEéi

< ) N

Have the students: try usxng some other formulas where letters are‘
used For example : ‘ . . A
A = L x W (Area = Length x Width) - &

C P + T (Cost§= Price + Tax)

= Number of ifems x Price) -

Q=




USING MATHEMATICAL FORMULAS

STUDENT MATERIALS. L o [ —

Stupent INSTRUCTIONS: - . =~~~ y

a: Understandlng the use of formulas is very 1mportant in,

electronics. This packet w111 help you learn how to use
mathematical formulas.

o !
b. Read and study the two pages tltled INFORMATEGN HANBGUT

c. Answer the Qﬁestlons on the PRACTICE PAGE - %
7
d. Have the teacher chepk your work. "‘ =
_ /
]
/
. STUDENT- ASSIGNMENT: . - o o /
— _ - . /
 Your assignment is found on STUDENT PAGE 5: /

D

Exra Things TwAT You Can Do: - [

Have your teacher give you some non-electronic formulas -to

use.

' What could the letters in these formulas stand for?

-




~ INFORMATION HANDOUT -
© USING. MATHEMATICAL FORMULAS

BRI . ) .. =‘ y iéi_-'

The statement above is a mathedatical formula.

‘You miBht think: of a formula as a mathematiéal recipe. - That is;

by properly combining different ingredients together (numbers, .7

operations, or variables) you will arrive at the desired results -~

a correct answer. |
A mathematical formula tells you when to add, éﬁBEfééE;-ﬁﬁitiﬁi?'f
or divide. - . : . . I
Whether a formula is simple.of cbmplex they have &4 things in common:

1) Unknown value: Generally abbreviated with a letter
" and located by itself on the left side of the equal

sign. - This is the value you are trying to find

‘(answer to the problem).

2) Variable: A number; also abbreviated as a letter,
but located on the right side of the equal sign. A
variable changes and can be assigned many different = °
values. ' : S S

3) Constant: A number with a fixed value.

4y Mathematical Function:. The mathematical operation to
be performed, such as multiplication, division, addi--

tion, or subtraction.

. EXAMPLE:

' ‘_. "-  R v X - y :F“z/consignt

/ RS f mathematical function

variable __(atjdutmn_),

unknown value




\:

USING MATHEMATICAL FORMULAS

’.-7\‘ .

To find the unknown number in al formula you first £ill if the.

numbgrsWEﬁégiéié_giVéifﬁrtkﬁ6Wﬁﬁénd,theg,yoﬁ‘ﬁéfk the math

function they ask for (add; subtfact, etc.).. .

FOR EXAMPLE: What is X if Y |= 67

Y -i-‘_é ‘ '\'\

. SAMPLE PROBLEM: X

' If you are told that Y = 6 you can figure out what X is..
egis oL .

. ) i e R
K Since Y = 6 substitute the 6 for Y.

i : _ ; v
;

e : Y x=6+2

Now you have to work the math function, you are told to add. -
6 + 2 ' B
&

X
X

i

Study the sample problems below and you will see how £6 use a
simple formula:" co ' ‘ . ; .

1. What is R if ¥ = 62

o |
i
o
+
=<

. SAMPLE PROBLEM:

w
T T
o ,
+
je)}

Substitute 6 for Y.

I+
g
,G‘

Add 4 + 6.

2. .whaf'iéigziégggéziéfana.ﬁ =57
SAMPLE PROBLEM: Q L2 x S+D
Substitute 10 for S and 5 for D. o\ .
o g=2x10+5
Multioly 2 % 10 and add 5. | | \

| Q=2x10+5 b
~ q=204s5

|




USING MATHEMATICAL FORMULAS

\

- = _ ey

Try this problem on your own: | | K

' PROBLEM: What is E if I = 5 and R = 1007

{;"—\1; ’ - . E

il

H
-

o

‘m:
.

o ANSWER: . E =

(oa)]
wW

ANSWER: - 006




* USING MATHEMATICAL FORMULAS
T PRACTICE PAGE |

Try using what you have just learned. See if you can solve these
problems without using the handout sheets. If you get' stuck then

look at your handout sheets. If you still need help, then go to

the teacher. : " -

1. M=5

N

W
1

[¥S )
|
Hl

= 12and I = 6

_E |
=¥

o |

2o N
il

i
=~
*
o

5. R=10and E = 5

I—%—»é

6. Rl =7 and R2= 3 and R3 = 10
RT = L - | -

ﬁRT = . . . | "A.‘ . " .‘ '. . ‘% | ..«__?:”‘."- .h- HY
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THE FOLLOWING INDUSTRIAL EOUCATION BASIe SKILL INSTRUOTIONAt
‘TECHNIOUES ARE AVAitABtE FROM: :

N

“EARNING TO

"LEARNING

-"LEARNINGQ

" LEARNING
"LEARNING
" EARNING

"LEARNING
" EARNING

| EARNING 1

"LEARNING
“LLEARNING
"LEARNING

“"LEARNING 1

“LEARNING
"LEARNING

-,

VGIEE (VOEATIONAL OCCUPATIONA;\XNFORM TION‘CENTER
FOR EOUOATORS)

IR

‘READ anp WRITE THE AUTOMOTIVE WAY
TO DO MATH THE AUTOMOTIVE WAY”
TO VERBAttY & VfSUAttY COMMUNICATE THE AUTOMOTIVE WAY

A

70 READ AND WRITE THE WOOOWORKING WAY

To po MATH THE WOODWORKING WAY”

To - VERBAttY & VisuaLLy COMMUNICATE THE WOOBWGRKING WAY

T0 READ AND WRITE THE METALWORKING WAY”

T0:p0 MATH THE 4ETALWORKING WAY”
To VERBALLY & VISUALLY COMMUNICATE

-

THE METALWORKING WAy

To.READ anp WRITE THE EtECTP\NICS WAY
TO DO MATH THE ELECTRONICS WAY

1o READ anp WRITE THE DRAFTING WAY” e
T0 00 MATH THE DRAFTING WAY
TO VERBALEY & VISUALLY COMMUNICATE THE DRAFTING WAY



