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MHI‘I!ARY CURRTCULIM MATERIALS *

The military-developed mmculm materials in this course
package were selected by the Naticmal Center for Research in
Vocational Education Military Qurriculum Project for dissem-
ination to the six. regional Curriculum Coordination Centers and
- other- instrucuonal materials agencies. The purpose of
‘disseminating these courses was to Make curricuium materials
developed by the military more acce: sible to vocational

. educaﬁors in the civilian setting. '
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, mecoursenatenalswereaquired esvaluatedbypmject
staff -and pract:.t:.me:s in the field, and prepared for
dissemination. Materials which were specific to the military
‘were deleted, mpyright_:gd_gateria]s were- either-emitted or appro-
valfortheirusewassohtauwd These course packages..contain
wlmreaomemtenalswmmcanbeadaptedwmpport

vocat.wnal mstmctmn a’:’ad curriculum development.
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an activity to increase the accessibility of

- military-developed curriculum materials to

i .- vasational and technical educators.

‘This project, funded by the U.S. Office of
ducation, includes the identification and

‘gcquisition of curticulum materials in print

“form from the Coast Guard, Air Force,

. <Army, Marine Corps and Navy.

" ‘Access to militafy curriculum materials is

-provided through a “Joint Memorandum of

"Understanding’’ between. the U.S.-Office of -
Education and the Department of Defense.

"The acquired- matena!s are reviewed by staff

a

What Materials
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One hundred twenty courses on microfiche
{thirteen in paper form} and descriptions of
each have been provided to the vocational
Curriculum Coordination Centers and other
instructional materials agencies for dissemi-
nation. -

Course materials include programmed
instruction, curriculum outlines, instructor
guides, student woikbooks and technlcal

" manuals.

The 120 courses represent the following
sixteen vocational subject areas:

Agriculture Rood Service

-nd subjé‘ét"mé‘t‘ter specialists, and Courses
"deermned applibable to veeational and tech-
nical education ‘are selected for disseminatian.

The National” Cénter for Research in

B “Vocational Education is the U.S. Office-of

\-,‘Educataons desugnatéd representatwe to

- Wesley E. Budke, Ph.D., Director -
National Céntér Clearinghouse .
-Shsrlev A, Chase Ph.D.

Health /
Heating & Air
Conditioning
Machine Shop
Management &
Supervision
Meteorology & -

Aviation
Building &
Construction
Trades
Clerical
Occupations
Communications
Drafting Navigation
Efectronics Photography
Engine Mechanics Public Service
The number of courses and the subject areas
represented will expand as additional mate-
rials with application to vocational and
technical edudation are identified and selected
for dissemination,

How Can These
_Matenals Be Obtamed'i’gv

Contact the Curriculum Coordination Center
in your region for information gn obtaining
materials (e.g., availability and cost). They
will respond to your request directly-or refer
vyou to an jnstructional materials agency

closer to you.,

g

CURRICULUM COORDINJ&TION CENTERS

EAST CENTRAL
Rebecca S. Douglass
Director

100 North First Street
Springfield, Il 62777
217/782.0759

MIDWEST
Robert-Patton
Director

1515 West Sixth Ave.
Stillwater, OK 74704
406/377-2000

NORTHEAST

Joseph F. Kelly, Ph.D,
Director ‘
225 West State Street
Trenton, NJ 08625 * -

609/292-6562

NOGRTHWEST
William Daniels
Director

Building 17
‘Airdustrial Park
Olympia, WA 28504
206/753-0879

. SOUTHEAST

James F. Shill, Ph. D
Diréctor

Mississippi State Univers:tv

Drawer DX
Mississippi State, MS 38762
601/325-2610

WEST ERN
Lawrence F. H. Zane, Ph.D.
Diyector

76 University Ave.
Honolulu, Hi 96822

808/948-7834
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The Na*nenal Center
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PRI T (1Sl .

CLIED D00 WA PG Aub)] DL Arbbhini) 0PI S L

f
b
it
z
4
2

H3INID TUNGLIVN 3HL

.The National Center for Research_in,
VocationalEducation’s mission is to increase
the ability of diverse’ agenc(es institu tions,
and organizations to solve educatlonal prob-
lems relating: to. individual career planning, . : O
preparation, and"progression. The National The aticsnl Center for Reseavch 4
Center fulfills its mission by: ) . _ ! > . in Yoeetioral fducation

Infarmation and Field
Snrviges Division
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o Generating knowledge-through research

Developing edqcatlonal programs and
products

Evaluating individual prograin needs
and outcomes
‘ -
.Installing educational programs and
products .

Operatlng lnformatlon systems and
. services

Conducting leadership development.and
training programs

R

FOR FURTHER INFORMATION ABOUT
Military Curriculum Materials

WRITEORCALL ~ v
Program Information Office

The National Center for Research'in Vocational
Education _

The Ohio Stage-Yniversity
. 1960 Kenny'Road, Columbus, Ohio 43210 --
Télephone: 3141433-3355 or Toll Free 800/
-848:4815 within the eontlnerttal us.
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This cérriculum ocutline contains all the learning cbjectives for the
many ratings in the Basic Electricity and Electronics training plpel:me
, Individual students ave required to achieve only those Gesignated
objectives applicable to their career fields or those that are pre—
reqtnsn&s for follow-on A-1 schools.

#

The module and cowrse cantact howrs are derived from initial validations,
ard they are smojecttorevisionuponﬁrplerentatimoftlﬁsmse.
Staff and eguipment requirements for implementation of this cwrriculum |
arebasedmthoseofahypothetmalschoolmthanmurrmmputofloo
students per yeek. -
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T 1. coumseMEssION: - '
4 To train persmmel who are ordered to specific A-l schocls to .
_demonstrate the app_lied Sk::LllS and knowledge of basic electricity
' ! and electronics that have been designated by each of the-schools 0
: N ) be en_try—level prerequisites. ‘
;- 2. RECOMMENDED PERSCNNEL PHYSICAL REQUIREMENTS:
i ) As required by the Mauual of Qual ‘ficat_iqns for Advancerer:,
| . \AVPERS-18068-C, for the specific school the student is to attend.: .

SECURITY CLEARANCE REQUIRED:

B

Unclassified

.\

4., RECOMMENDED PRERBQUISITE TRAINING:
" None ' "

-

Ao e gl oy ST dara e

A

PERSOMNEL, AND RATINGS ELTGIBLE:

EE—a

‘NOBC/NI'E EARNED:

&

HELATED AND/OR FOLLOW-QN TRAINING:

MODULES SPECIFIED FOR THE RATING:
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MODULE 1.0. BASIC VOLTAGE AND CURRENT MEASUREMENTS IN A SIMPLE CIRCUIT.

Dstimated contact hours allotted this module: learming cemter, 4.5 hours.

TERMINAL OBJECTIVES

Supported entirely by this module.

L]

When the student campletes this course, . will be adle to:

1.0.

Construct a simple d&-¢ circuit, using a schematic diagram, given
component parts and a schematic diagram of a cell, a lamp, a
switch, and conductors. Standard is 100 percent.

Measure current in a sinple d~c circuit constructed according to a
given schematic diagram, given the necessary cumponents and a basic
ammeter. Observe equipment and personal safety precautions.
Measured values must’be within the meter's tolerance.

Measure voltages in a simple d-c circuit constructed according to
a given schematic diagram. Given components parts and a basic
voltmeter, make measuxements in series-aiding and paraliel circuits.-
Observe personal safety precautions and follow proper equipment
glotecmnprocedures masuredvaluesmstbemmnﬂleneters
erance »

Supported partially by this module and partialiy by all other mdulés.

4

0.0. Camply with all established safety precautions c:onoemmg personal

well-bemg, opa:ate and hardle all equipment properly.

%

partiallybythlsmdulearﬂparuauybymdules2 3, 4, 5,

Sup;x:rl:ed
6 7 9,10,andll

6.0.

' b
Use schematics of circuits to trace circuits, identify circuit
confiqurations, identify.components and camponent values, and
locate faults in operating circuits.

-




LESSON TOPIC 1.1.1. (CONSTRUCTING A SIMPLE CIRCUIT.

‘Estimated contdet hours allotted lesson topie: léarning center, 1.0 hour.
: o

TERMINAL OBRJECTIVE

Supported entirely by this lesson topic.

When the student campletes this cturse, he will be able to:

1.0. Construct a simple d~¢ circuit, using a schematic diagram, given
camponent parts and a schematic diagram of a cell, a2 lamp, a
switch, and conductors, Standard is 100 percent. ‘

L

ENABLING OBJECTIVES
Supported entirely by this lesson topic.
VWhen the student campletes this lesson topic, he will be able to:

1.1. IDENTIFY schematic symbols (a d-c power source, a lamp, a switch,
and a conductor) by matching schematic symbols with t <ir names.
Stapdard is 100 percent.

SELECT schematics of circuits connected so that Current can
flow, given five schematics, only two of which are correct.
Standard’ is 100 percent. -
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I..ES&'!\‘ TOPIC 1.2.1. MEASURING CURRENT IN A SIMP:E CIRCUIT.
Estimgted contaet hours alldted lesson topie: learning eevier, 1.0 hour.’

TERIDAL CBJECTIVE

Supported entirely by this lesson:

¥hen the student carpletes this course, he will be able to:

2.0. Measure current in a simple é~c circuit constructed according to a

given schasatic diagram, given the nécessary components and a basic
ammeter. Cbserve equipment and personal safety precautions.
Measm‘ed values must be within the meter’'s tolerance.

N

+

ENARLING ORJECTIVES

Supported entirely by this lesson topic.

When the student camletes this _lesson topic, he will be able to:

2.1, IDENTIFY a cor:rectly .mstalled ameter by oelect.mg the correct
schematic.  Standard is 3.00 percent.

-

2.2, IDENTIFY the current path in a smlple d-c circuit with an ammeter
"correctly installed, by selecting the correct illustration. ~
Stapdard is 100 percent.




1ESSON TOPIC 1.3.1. MEASURING VOLTAGE IN A SIMPIE CIRCUIT. %

Estimated contact hours allotted lzsson topie: Ie&.ming center, 2. 0 hours.
. TERMINAT, ORJECTIVE
Supported entirely by this lesson topic:

When the student campletes this course, he will be able to:

T 3.0. Maamxrevoltagesmasmpled-ccmtcmstnmtedaccordmgw ~
‘ a given schematic diagram. 'GivVen component parts and a basic -+ «
voltmeter, make measureménts in seriesc-aiding and parallel circuits, '
Observe personal safety precautions and follow proper equipment
protection procedures. Measured values must be within the mater's
tolerance.

4

ENABLING .OBJECTIVES

Sumorﬁed' entirely by this lesson topic.

- When the student cawpletes this lessan topic, he will be able to:

/3.1, LJDENTIFY the connection of a volimeter to measure the voltage
) acyoss a camponent, by selecting an illustration. Standard is

100 percent. .

3,2. SEIECT a statement that identifies the correct polanueﬁ of the
terminals of the basic voltmeter. Standard is 100 percent.

‘mamrrectlyommectedvoltneterbyselecungastatarent :
" that describes this cannection. Standard is 100 percent.

3.4. nmmmmﬂsmabrmemmmvoltageappnedmacm‘t,
given a schematic diagram containing series or parallel battery
e arrangements. Standard is 100 percent.

.....
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" ‘MODULE 2.0. RELATIONSHIPS OF vor,yés, CURRENT, AND RESISTANCE.

Estimaté% cortact hours allotted this module: learming center, 7.0 hours.

-

.TERMINAL OBJECTIVES
2 .
Supported entirely by this module.

When the student campletes this course, he will be able to:
[}

Identify the factors in Ohm's law and define the characteristics
and relatibnships of each by selecting a statement shout Ghm's
law., Standard is 100 percent. .

]

Determine nommal circuit conditions in a A-c series circuit by
theoretical analysis and the a;plication of rules and laws concerning
voltage, resistance, and cwrent relatjonships in mul tielement
d-¢ series circuits. Standard is 100 percent.

[ a ’

Use schamatics of Circuits to trace circuits, identify circuit
configurations, identify camponents and.camponent values, and
locate faults in operating circuits. Standard is 100 percent.

Determine the ohmic  values of givén resistors by using the color ’
codes, given an fllustration of a resistor with the color bands
identified, Standard is 100 percent.

+




LESSON TOPIC 2.4.1. CHARACTERISTICS OF VOLTAGE.

Estimated contact hours allotted lesson topie: learnixg center, 0.5 hour.

TERMINAL OBIJECTIVE

Supported partially by this lesson topic and by lesson topics 2.4.2,
" 2.4.3, 2.4.4, and 2.4.5. . -

4.0. Identify the factors in Olm's law and define the characteristics
andrelat:.onships of each by selecl:a.ngas‘..atqnentabmrtdm'
law. Standard is 100 percent.

¥ A

ENABLING CBJECTIVES —-—

Supporl:éd-atti.rely by this lesson topic:

when the student campletes this lesson topic, he will be able to:
4.1. - DEFDNE voltage by selecting the definition. Standard is 100
percent. ’

IDENTIFY the hasic um.t of rreasuranent of voltage by selectmg
the unit. Standard is 100 percent.

(B

IDENTIFY the abbreviations for the terms voltage and volt by
selecting the abbreviations. Standard is 100 percent, ,




IESSON TOPIC 2.4.2. CURRENT FLOW.

P +

Estimated contact hours allotted lesson topic: learming certer, 0.% hour.

+ -

e

Supported pattially by this lesson topic and by lesson ‘opies 2.4.1,
2.4.3' 2.4'4' am 2.4.5. ¢

’ . C - .

e

L

4.0. Tdentify the factors in Ohm's law and define the
characteristics and relationships of each by selecting
a statement about Ohm's law. Standard is 100 pefrcent.

ENABLING OBJECTIVES

.

" Supported entirely by this lesson topic.

. When the/ student cctrpletes this lesson topic, ke will be able to:

" 4.2, DEFINE Ct:rrent flow by selecting the dea.:.mta.on Stardard
i . is 100 peroent. . ) . ’
Lt \ ) > ,
‘ 4,2,1, . IDENTIFY.the abbrew.atlon for current by selecting the . -
. . . abhreviation. Standard is 100 parcent.

>

. ‘4.ﬁ.2. IDENTTIEFY the basic unit of measurement of mentflowhy
- selecting thé unit. Standard is 100 pe.rcent.

/“\

4,2.2.1. DEFINE free electrons by selectmgj the def.:num . Standard
- "~ 1is 100 percent. -

P
L

P

e e ¥

. 4.2.2.2. PESCRIBE the theoretlcal mrerrent of electroms by selectmg
. ‘ a,stata\ent. Standard is 100 percemt.

-

: 4,2,2,3. IDENTIFY the cutermost ;iarticle that orbits the nucleus of
- ) an atom by selecting the name of the parta.cle.. Standard is
. 100 percent. .
- ' 7




IDENTIFY the basic particles that campose the nucleus of an
atom by selecting a statement about the particles. Standard
is 100 pexcent. ¢ T

4,2.2.5. IDENTIFY a neutral atem by selecting a descripticm, Standard -
is 100 percent. , &

4.2.2.6. EXPRESS the law of charged bodies by selecting a statement
*  about the law of charged bodies, Standard is 100 percent.

/
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LESSON TOPIC 2.4.3. CONVERSION OF ELECTRICAL UNITS.

Estimated contact hours allotted lesson, topie: Zeamingt‘ center, 0.5 hour,

TERMINAL OBJECTIVE . . -

P

Supported partially by this lesson topic and by lesson topics 2.4.1,.
2.4.2, 2.4.4, and 2.4.5. "
¢ . ..

-

When the student campletes this course, he will be able to:,

4

4.0. Identify the factors in Olm's law and define the
"characteristics and relationships of each by selecting a
statement about Olm's law. Standard is 100 percent:

o

ENABLING, OBJECTIVES

Supported entirely by this lesson topic.

v <

wWhen the student conpletes this lesson topic, he will “e able to:

4.1.3. CONVERT volts and anperes to milli and micro values by
~ selecting the correct convegsions. Standard is 100 percent.

*
P °
-

DEFINE kilo, micyo, milli, and mega by selecting their
nerical values. Standard is 100 percent. :

4.2.3. numerical values to kilo and mega values by selecting
‘the cprrect conversions. Standard is 100 percent.

1

. -

—

4.2.3.1— nm;m.cal values to powers of 10 and scientific
. notation by, :Selecting the correct conversions. . Standard
- s 100 percent.

P




LESSCN'IOPIC244 RESISTANCE.

Estimated contact hours allotted lesson topic: learming center, 0.5 hour.

A

TERMINAL ORJECTIVE

Supportedparuallybytlnslessor topmandbylessontopmsZA.l.
2..42 243,mﬁ245.

&

/-
L4

mmﬂxestﬁentoa@letesthiscéurse,hewillbeablem:

" "

a

4.0, Ident:.fy the factors in Om's law and define the dl.aracter:.sta.cs
"and relataonsh:.ps of each by selecting a statement about Om's
law. Standard is 100 percent.

- -.,-

Supported entirely by this lesson topic.

L]

When the studmg campletes th:Ls lesson topic, he will be able to:

.

i - ) .
4.3. DEFINE resistance by selecting the definition., Stzndard is
100 percent. .

-~

TDENTTFY the abhrevntlon for resistance by selecting the
ahbreviat.:.on Standard is 100 percent.

4.3.2. IDEM.‘JIY the symbol for the unit of measurenmt of res:.sta.noe
byselecungﬂmsmbol Standard. is 100 percent.

4.3.3. ID‘.WHIEY the basic unit of measmt of resistance by selecting
the wnit. Standard is 100 percent.




IESSN TOPIC 2.4.5., OHM'S 1aw.
Estimated contact hours cllotted Tesson. topie: learming center, 0.§ hour.

&

5 ¢ Supportedpartaallybytmslessonm—-:.candbylessontomcszail,,
. 2.4.2, 2.4.3, and 2.4.4.

-

Wnen the student cawletes this course, he will be able to:

4.0.' Identify the factors in om's law and define the characteristics
andrelatamsh;psofeachbyselectmgastatanentaboutdm’
law. Standard is 100 percent.

-

¥

Sw entirely by this lesson topic.

When the studeqt completes this lesson topic, he will %e able to:-

4 - »
. .
hd @ t .

4.5.1, Idenufy the relationship between the factors in Om's law
by selecting a statement about Olm's law. Standard is 100

percent.

PAFullToxt Provided by ERIC
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LESSON “TOPIC 2.5.1. VOLTAGE IN A SERIES D-C CIRCUIT.

Estimated contact hours ‘allotted Z,_ebson topie: learning center, 1.0 hour. )

L - L

-

~

Supported partially by this*lessan topic and by lesson topic 2.5.2.

When the student completes this course, he will be able to:

5.0, Detérmine nommal circuit conditions in a d-c series circuit by

‘thecretical analysis and the application of rules and laws

concerning voltage, ‘resistance, and current relaticnships in
: moltielement &~c series circuits. Standard is 100 percent.
Supported entirely by this lesson topic.
" _hﬁhen the student campletes this lesson topic, he will be able to:
Rl S S - ] A
g 5.1, JIDENTIFY the current path and the voltage source in a series
: . &-¢ circuit. Given a schamatic diagram, select the current
; path and the direction of cirrent flow. ‘Standard is 100
N percent. . CT .
5.1.1. IDENTIFY a voltage drop in a series d-c.circuit. Given a
: _ schematic diagram and camponent values, select the value
» that indicates a voltage drop.. Standard is 100.percent. - °
5.1.1.1. .SOLVE for the total voltage drop in a series d-¢ circuit,
- given a schematic diagram with camponent values. All values
must be within an accuracy of 10 percent.
‘ R 27
e::t"“ + )
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i LESSON TOPIC 2.5.2. APPLICATION OF OHM'S LAW.
‘ L Esitmated contact howrs allotted lessor. topie: leaming center, 1.5 hours.

f

o Supporl:ed'part.i.a;l_.lybfthis lesson topicandbylesson topic 2,5.1.
When the student canpletes this course, he will be able to:

5.0.’ Detexmine noxmal circuit conditions in a d-c series circuit
] by theoretical analysis-and the application of rules and—

' laws concerning voltage, resistance, and current relationships

in multielement d-c series circuits. Standard is 100 percent.

- L
1

o sa;ported entirely by this lesson topic.
«§ - . - _ )
When- the student canpletés this lessoh topic, he will be able tor -

L]
I} -

»

* 512, APPLY Ohin's law, Given tyo values, solve for the urmown
S - value, Standard is 100 percent. y .

‘; -t
" 5.1.2.1. . SOLVE for current in a series d-c'circuit, given a schematic --
‘ \ diagram ard the values of voltage and resistance. Standard
y is 100 percent. . . ] i

f
: - -

-t -

" . - 8..2.2; SQLVE for the applied voltage in a series d-c circuit, given
L ’ a schematic disgram and the values of resistance and current. .
: Standard.:.s 100 percent. .

5.1.2.3. SOLVE for voltage drops in a series g-c circuit, given a
schematic diagram and the values of current and resistance.
Standard is 100 percent. .o - .

5.1.2.4. IDENTIFY the basic unit of power by selecting the unit.
- Standard is 100 percent.” \ .

13
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:i 5.1,2.5.“ SOLVE for the total power dissipated in a seraes é-¢ circuit,
& w given. the values of current and resistance. Standard is 100
o8 - percent. 3
3 5.2. SOLVE for the total. resistance of a series d-¢ circuit, given the
e values of voltage and current. Standard is 100 percent.
I ’ .
] - i ~
- ' u .
.I:j‘.-?‘ ) s e aratar )
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LESSQN TOPIC 2.6.1.

-

 SCHEMATIC SYMBOLS.

. Dstimated conteet hours allotted lesson topic: learming center, 0.% hour.
3 - -

-

2 3

Z . . : .
1 . *. Supported entirely by this lesson topic.
e When the student conpletes this course, k3 will be able to:
v 6.0._ Use schematics of circuits to trace circuits, identify circuit
' cmf:.gurata.ons, :.dent:.fy camponents and cctrpment values, and 1oca£
P faults in operating c:.rcn.uts. Standard is 100 percent,
5 ENAELING OBJECTIVES
E Supported entirely by this lesson topic. ;
mnthesmdmt catpletesth:.slessontop:.c, hew:.llbeable to:
61 IDENTIFY schematic symbols of a source, load, and conductor by
matching schematic symbols with their names. Standaxd is 100
N percent. ) ’
- 6.2, Mﬂnsdmticsyrubolofafmedresmmrbymtchm
’ the sc.'rmatic synbol with its name. Standard is 100 percent.
6.3. Immmansdﬁnaticsynbolofatamedresistorbymtming
_ the schematic symbol with its name. Standard is 100 percent.

6.4. mmﬂme scrmata.c symbol ofapotentmrreterbyn‘atchmg t.he
sc:l-mt:.c symbol with its name. Standard is 100 percent.

w

6.5.. IDENI'IE'Y 1:“12 schematic synbol of a rheostat by matching the
échematic symbol with its name., Standard is 100 percent, -

2 : i P . bt e I
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LESSON TOPIC 2.7.1. COLOR CODE FOR RESISTORS.

Estimated eontact howrs allotted lesson topie: learning center, 0.5 hour.

- ‘TERMINAL OBJBCTIVE ' -

Supported entirely by thic esson topic.

_tvhent.hesméent oatpletesthg.soourse, he will'pbe able to:

7.0.

-

+

Detenunemeohmc values of given resistors by using the color
" codes, ngman;llustratlmofaresa.storwmthmecolorbands
1der11;;f1ed Standaxd is 100 percent. - e

-

¢

ENABLING ORJECTIVES |

Supported entirely by this lesson topn.c.

when the su:dent ccxrpletes this lesson topic, he will be able to:

ERE
7.2.

7.3.

IDENTIFY the chmic values indicated by the resistor color codes by
selecting the otmic values, given descnpuve statements. Standard

is 100 percent.

IDENTIFY the bands on a resistor that indicate the given value of
resistance by selecting the correct sequence of color bands.
Standard is 100 percent.

-

IDETITFY the band on a resistor that indicates the resistive
tolerancebyselectmgtheoorrectbard fran a given illustration.

Standa.rd is 100 percent.

16
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MODULE 3.0. USE OF THE SIMPSON 260~5P MULTIMETER

"

Estimated contact hours allotted iris module: learming center,.8.0 hours,

£

TERMINAL QBJECTIVES

Supported entirely bv this module.

£

when the student-completes this course, he will be able to:

8

.0..

+

Operate a multimeter to measure values of resistance in d-c circuits
and record the values, given a Simpson 260-5P and series d-c circuits
containing at least three resistors, Observe personal safety
precautions and follow proper equipment protection proocedures.

All values will be measured within the tolerance of the meter.

Operate a multimeter to measure current in d~-c circuits and
record the values, given a Simoson 260-5P and seriesg d=c circuits
containing at least three resistors. Observe personal safety
precautions and follow proper equipment protection procedures.
All values will be r_rea.sured‘with:in the tolerance of the meter,

Operate a maltimster to measure values of vol' age in a d-¢ circuit
and record the values, given 2z Simpson 260-5p and a series d-c
circuit containing at least three resistors. COCbserve personal
safety precautions and follow proper equipment protection procedures.
All values will be measured within the tolerance of the meter,
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LESSON TOPIC 3.8.1. SDMPSON 260-5P, RESISTANCE CONFIGURATION. €.

¥

Estimated contact hours allotted lesson topic: learning center, 1.0 hour, .

L]

. \ .
‘.'I'EPMII%L_OBJECI‘IVE
. ' L. . *
Supported partially by this lesson topic and by lesson topics 3.8.2 and’
3.8.3.° ’ . ’ _

. ‘1_
vhen the student cawpletes this ~ourse, he will be able to: . ?
8.0. Operate a maltimeter to measure values ~¢ resistance in G-c.

circuits and record the values, give  Simpson 263-5P and-
series d-c circuits containing at least three resistors. I
Observe personal safety precautions and follow propey equipment - ER
protection ‘procedures. All values will be measured within the - '.
. tolerance of the meter. d
ENABLING OBJECTIVES ) b ' e
I .

sSuported er{t:irelybythislessontopic. . ‘ |

when the student completes this lesson topic, he will be able to:

2.1, .  IDENTIFY the parts of a Simpson 260-5P and their pesitions by o
matching the parts on an illustration of a Simpson 260-5P with 5 "
their names, Standard is 100 percent, .

8.1.5, IDENTIFY the scale on the face of the Simpson 260-5P that is
,  used for measuring resistance, Given an #lustration of a ‘ .
' o Simpscn 260-5P, select the scale. Standard is 100 percent. S

: {
8.1.5.1., IDENTIFY the purpose of the symbol « on the Simpson 260-~3P and .
- identify its location on the OHMS scale. Given an illustratiorn . .
‘of a Simpson 260-5P, select the correct statement. Standard
is 100 percent. ..

+

8.1.2. IDENTIFY the resistance ranges on the Simpson 260-5P by '
. selecting the raiges. Standard is 100 percent. (-

+




_DETERMINE the value of measured resistance by selecting

the value, given an illustration of the Simpson 260-5P range-~
switch setting and che meter md:n.cat:.on Standaxd is

100 percent..

IDENTIFY the position of the function switch used for measuring
resistance. Given an illustration of a Simpson 260-5P maltimeter,
select the position for resistance measurement. Standard is

100 percent.

IDENTIFY the location of the ZERD OHMS adjust kncb. Given an
illustation of a‘Simpson 260-5P, select the location of the

knob. Standard is 100 percent. _—

e

IDENTIFY the Jadts on the front of the Simpson 260-5P that are
used for measuring resistance. Given an illustration of a
Sinmpson 260-5P, select the correct jacks Standa:ﬂ is

100 percent. . . ,

,IDENTIFY the lead conhections of an ohmmeter used for measuring
resistance. Given a schamatic diagram and an illustration of

the Simpson 260-5P, select the correct connections. Standard
is 100 percent.




P

LESSON TOPIC 3.8.2. USDNG THE SDMPSON 260-5P TO MEASURE RESISTANCE.

"

Estimated contact. hours allotted lesson tobic: learning center, 1.0 howr. _

Supported partially by this lesson topic and by lesson topics 3.8.1 and
3.8.3. . . :

“When the student completes this course, he will be able to:

8.0. Operate a maltimeter to measure values of resistance in g-¢
circuits and record the values, givén a Simpson 260-5P and
. seriegyd-c circuits containing at least three resistors. Observe
rarsonal safety precautions and follow proper equipment protection

P

procedures. All values will be measured within the tolerance
of the meter.

ENABLING ORJECTIVES

supported entirely by this lesson topic.
When the s’aﬁent‘ completes this lessow topic, he will be able to:

8.2. IDENTIFY a circuit that is safe for measuring resistance

' selecting a schematic. Standard is 100 percent. .
IDENTIFY the setup and the connection of a Simpson 260-5P for
measuring resistance by selecting an illustration. Standard is
100 percent. . .

CONMECT test leads to a metex, following given instructions.
Standards are within the limitations of the meter.”

SET the function switch, following given instructions. Standards
aremthmﬂghm.tatmns of the meter.




POSITION the range selector, following giveh -instructions.
Standards are within the limitations of the meter.

2ERO the meter, following given instructions. Standards are
within the limitations of the meter.

PLACE the test probes, following given instructicns. Standards
are within the limitations of the meter.

READ the resistance, following given instructions. Standards
are within the limitations of the meter. - - -

"

CONVERT a meter reading to its true value, 'follc;:f:ing given
instructions. Standards are within the limitations of the meter.

SECURE the meter, following given instructions. Standards are
within the limitations of the meter.

I




. -

LESSON TOPIC 3.8.3. MEASURING RESISTANCE IN A D-C SERIES CIRCUIT.
X : : :

. . -

E.'s'l:'zb:rzcu':ear eontact hours allotted lesson topic: learning center, 2.0 hours.

L4
-

Supported partially by this lesson topic and by lesson topics 3.8.1 and
3.8,2.

e et e — == — - - 4 *

when the student carpletes this course, he will be able to:

" 8.0. Operate a miltimeter to measure values of resistance in d-c circuits
and record 'the values, given a Simpson 260-5P and serics d-¢ circuits
¢ontaining at least thiree resistors. Observe perscnal safety
precatuions and follow proper equipment protection procedures.

211 values will be measured within the tolerance of the meter.

-




| LIS TOPIC 3.9.1. SIMPSON 260-3P, CURRENT CONFIGURATION.

[y

[4

zsed eorzaat hours allotied lessom topie: leamming center, 1,5 hours‘.’,

[y

TERDIAL ORIECTIVE

o

S'.:;pc:ted\iaar-;.ially by this lesson topic and by lesébﬁ topic 379.2,

'I\he::"'.:‘g);{‘swéent cgrplebes-t‘nis' coarse, he will be able to:

4 ?

9.0, Operate a multimetsr to measure current in d-¢ circuits and record
* the values, given a Simpson 260-5P ard series d-c circuits .
contzining at least three resistors., Cbserve personal safetv
precautions and follow proper equipment protection procedures,
‘All valuves will be measured within the tolerance of the meter,

S::.p;or.ted entirely\ﬁy this lesson topic,
== .

+

khen che student completes this lesson topie, he will be able to:

9.).,, IDENTIFY the parts of the Simpson 260~5P that are used: for
' measiving curren"symtchmgthepartsonan:_llustraum of
the Simpsen 26!:--5? with their names, Standard is <100 percent.

b 1

9.1.1. IDENTIFY the position(s) in which the ﬁmct:.on switch must be to
. ‘measure current, Given illustrations of the positions of the
function switch, select the correct illustrations. Standard is

100 percent.

IDENTIFY the current-measuring capabilities of the Simpson 260-5P..
Given an illustration of the scales of the Simpson 260-5P, select’.
the current ranges and the values indicated. Standard is 100

percent. \
L4

IDENTIEY the commection of the mualtimeter test leads in a
circeet in order to measure corrent. Given schematic diagrams
ard :?..';.E.:zsmtra'.:io:zs of test laais, selec‘:. the illustration of the
correct comecticn,  Stanéae~Z is 100 percent.




LESSON TOPIC 3.9.2.{ USING THE sn;pgou 260~5P TO p— CURRENT. '
| Estimated contaé:é: hours »allo‘tQted lesson topic: .-Ieaming center, 1.5 hours. S
Supporteﬁ partially by this lesson and L: lesson topic 3.9.1. _

1

© dhen ‘t‘I‘ne student oo "“-*“Hr"“mmwwﬂ;ﬁﬁé"wf:']".Bhé'551&"755:‘“""“"m“‘ —e T "f"“"

. P .
t s .

9.0. Operate a miltimeter to measure current in G-¢ élrcuits and record
the values, given a Simpscn-263-5P and series d-¢ circuits"containmg Sey
at least three resistors. - Gbserve persondl ‘safety precautims -and -
follow proper equipment protection procedures. All values will be |
measured within the tolerance of the meter, ‘ .
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{ESSGN T0PIC 3.10.). SIMPSON 260-5P VOLTAGE CONFIGURATICN.

4

L

) 2 - .
Lstimoted contact hours allotied lesson topie: learning center, 1.0 hour,

-

. TERDAL OBJECTIVE | . 1

A ma—

Supoorted -partially by this lesson topic o1 by lesson topic 3,10.2.

mentlresttﬁentcxnplem&xjscmrse,hewillbeabletoz o

"Q
10.0. Operate a miltimeter to measure values of voltage in a d-c'circuit
. ‘and recrd the values, given a Simpson 260-5P and 2 series .
d-c circuit containing at least three resistors. wWObserve personal
safety precautions and follow proper equipment protecticn
- res. ALl values will be measured within the tolerance of
ﬂp IfEtero o N )

+ - ¥

N ENAELING OBJECTIVES

. supportedentireﬂ.ybythislasontopic. ‘
- When the student completes this lesson tppié, he will be able to: .

10.1. IDENTTEY the maximam voltélge-xead.ing capability of the Simpson
260-5P., Given an illustration of the Simpson 260-5P, select+ -
the manimm voltage that can be read. Standard is 100 percent.

¥

10.2, SELECT the correct setting of t:he range selector when an unknown
i* -voltage is measured, Given an illustration of the Simpson 260-5P,

- seleck the correct position. Standard is 100 perpent.

PN

Ll

I -

40.3. IDENTIFY a properly cormected voltmeter, Civin a schematic
, -+ diagram and an illustration of a Simpson 260-5P, select the 8 .
- proper connection. 0

“a s, 0 ! 2
> 40




T
LESSON TOPIC 3.10.2. USING THE SDMPSON 2’63—5?‘10&&5{&:\!01.@‘

*a

“Bstimated contact hours allotted lesson topic: learming center, 1.0 howr. .
,. " . ] ., N ) ‘ . ° - ‘- .

Supported partially by this lesson topic and by lesson topic 3.10.1.

When the student conpletes this course, he will be able to:

- -
. . . .
L 4

10.C. -Operate 3 miltimeter to measure values of voltage in a d-¢ circuit
. and: yecord' the values, given a Simpson 260-SP and a series
' d-c circuit’ containing at least three resistors., (bserve personal
*  safety precautions and follow proper equipment

. protection
1 procedures, Al), values will be measured within the tolerance of
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DR Sy i - -

' VARIATIONAL ANALYSES C 45-C SERIES CIRCUTTS

MODULE 4.0.

©..v Estimated comtact hours allotted this module: learming center, 10.% hours.
51“ ‘~‘ . . . - . -

A TERINAL OBJECTIVE ,

e

3‘\: . LY

£ . Supported entirely by this modle. .

When the student completes this course, he will be able to:

11.0. Determine the effects osn d-c series circuits of opens, shorts,

. and. changing loads by theoretical analysis and the appl:.cata.on of
o “concepts <oncerning voltage, resistance, and cwrent ina -

: ‘Tultielement d-c series circuit. Standard is 100 percent.

12.0. Detennjne{:helneterreadingthactmuldberecordedonanmtez;
foranopenorashortedcmd:.tlonmapleceofequlpxent

: e ——Given-a—schamatic-diagram-of-a-cirauit .containing_an_open or a

< .short and showing maltimeter connections, select the meter

5 reading that would result from the conditions shom Standard
is 100 percent.

. i .
©  13.0. locate opens and shorts in a d-c series circuit by measuring
noxrmal circuit voltage, resistance, and current and camparing
; . these measurements with abpormal circuit values. Given a
8 Simpson 260-5P, measure nomal circuit conditions and record the
’ values. Then take measurements in the same circuit with faults
. installed. All measurements are within the baleranoe of the
Il\ete.r
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'LESSCN TOPIC 4.11.1. EFFECTS OF QPENS, SHORTS, CHANGING VOLTAGES,

.-

Estimated contact hours allotted lesson topic: learning center, 2.5 hours.

“

- _qERMINAL OBJECTIVE - - .

e L £ T e
T ow s - T

upported entirely by this lesson topic.

g

erady
s

+

When the student Gampletes this course, he will be able to:

&

11.0, * Detemmine the effects on a d-c series cirouit ‘of vpens, shorts,
A and changing .loads by theoretical analy“is and the applicaticon
Goe of concepts concextiing voltage, resistance, and current in a
multielement d-c series circuit, Standard is 100 percent.

_ Supported entirely by this lesson topic.

#hen the student campletes this lesson topic, he will be ablé to

11.1, . IDENTIFY the probable cause of a change in cwrent in a
. circuit. Given values of voltage, current, and resistance

in a series circuit containing at three resistors,

select the correct condition. Stan is 103 percent.

11.1.1. IDENTIFY the effect on current in a circuit when the voltage
is increased and the resistance remains the same. Given
valves of voltage, current, and resistance in a series
cirounit containing at least three resistors, select the

. correct oondition, Standard is 100 percent.

11.1.1.1, IDENTIFY the effect on current in a circuit when the voltage .
. is decreased and the resistance remains the same. Given
. values of voltage, current, and resistance in a series
" circuit containing at least three resistors, select the
_correct condition. Standard is 100 percent. )
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DETERMINE the effect on current in'a circuit when the

resistance is increased ‘and voltage remains the sarre Given
values of voltage, current, and resistarbe in a series circuit
containing at least three resistors, select the correct

condition. Standaxd is 100 pexcent.

[

DETERMINE the effect on current in a circuit when the
resistance.is decreasec and voltage remains the same. Given
values of wltage, current, and resistance in a series circuit
containing at least three resistors, select the cor'rect
condition. Standard is 100 percent.

DETERGINE which resistor/s in.a circuit will gverheat if all
resistors have the samg wattage rating. Given values of'
voltage, current, and resistahce in a series circuit
containing at least three resistors, select the correct
conditions. Standard is 100 pexcent.

DETERMINE conditions in & circuit when a short is inserted.
Given values of wvoltage, current, and resistance in a series
circuit containing at least tnreé resistors, select the
correct condition. Standard is 100 percent.

DETERMINE conditions in & circuit when an open is inserted,
Given values of woltage, current, and resistance in a series
circuit containing at least three resistors, select the
correct conditions. -Standard is 100 percent. -

.
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LESSONTOPIC 4.12.1. MEASURING VALUES CF A SERIES D~ CIRCUTT.

Euntimbod conbant hours glictted ies ont

7 ——yn £t L
son vonin! Lexrnurs SEXLBY; L.oo roudE

TERMINAL OBJECTIVE

Supparted entirely by this lesson topic.
When the student completes this course, he will be able bos -

12.0. -Use the Simpson 260-5P to measure the velues of voltege
and resistance in a series ecircuit containing indicated shorts ers
opens., Given & Simpson 260-5P and & test cireuit of &t leas

t ‘three
components, locste opens and shorts. All measureuments are ..
within the tolerance of the meter, . .o

Identify ohmmeter indications of open- and shortrcircuit
conditions, by selecting statements. ‘
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.‘ .
LESSON TOPIC 4.13.1. TROUE! ESHOOTING A SERIES D-C CIRCUIT.

.

learning center, 6.0 hours.

1

et P g

Eetimg=ed contact hours cllotted lesson topie:

i

TERINAL OBJECTIVE )

"

T, e

A e L e

o

Sugported entirely by this lesson topic.'"

When the student cawpletes this course, he will be able to:

13.0. locate opens and shorts in a d-c series circuit by measuring _
‘normal .circuit voltage, resistance, .and current and camparing .
these measurements with sbnomal eircuit values. Given a
Simpsi~260-5P, measure noxmal circuit conditions and record the
valves. Then take measurements in the same circuit with faults
installed. All measurements are within the tolerance of the *
mtero ‘ w f:‘ n
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MODULE 5.0. PARALLEL CIRCUTTS.

- ] ’ .
Estimated contact hours allotted this module: learming center, 9.0 howrs.

TERMINAL QOBJECTIVE

Supported entirely by this module.

¥hen the student campletes this course, he will be able to:

.

14.0. Determine nommal circuit conditions in a d-c'parallel circuit by
ical analyeis and the application of rules and laws
concerning voltsge, resistance, and current relaticnships in

15.0. Determine:the effects on d-c parallel circuits of cpens, shorts,
and changing loads by theoretical analysis and the -application
_ of concepts concerning voltage, resistance, and current in a
maltielament d-c parallel circuit. Standard is 100 percent.

i
o

i

16.0. Use the Simpson 260-5P to measure values of voliage, current, .and
. yesistance in a parallel circuit containing indicate.shorts and
opens. Given a Simpson 260-5P and a test circuit witn at least

three ‘components, locate shorts and opens. Standards are within
the limitations of the meter. ! .

17.0. Locate opens and shorts in d-c parallel circuits by measuring

" nomal circuit voltage, resistance, and current and comparing
—§:  these meaguvements with abnoxmal circuit values. Given a
T Simpson 260-5P, measure nommal circuit conditions and record the
- values, mentakémasurarentsinthesarrecircuitwith faults -
) snstalled, Standards are within the limitations of the metex.

L
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LESSON TOPIC 5.14.1. VOLTAGE AND CURRENT IN PARALLEL CIRCUITS.

Bstimated conzact hours clloited lesson topie: learning center, 1.0 hour.

TERMBEAL OBJECTIVE

Supported partially by this lesson topic and by lesson topic 5.14.2.
* vihen the student campletes this course, he will be able to:

14.0. Determine nommal circuit conditions in a @-c parallel circuit by
" theoretical analysis and the application of-rules and laws
- concerning voltage, resistance, and current relationships. in
" multielement d-c parallel circuits by selecting.statements
concerning these laws. Standard (is 100 percent.

ENABLING OBJECTIVES
_.Supported eptirelyby this lesson topic.
vmenthe student completes this lesson topic, he will be able to:

14.1. SOLVE for total cwrrent in a d-c parallel circuit. Given a
. schemata.cdlagramandvalues of branch currents, select the total

current. Standard is 100 percemt.

IDENTIFY the relationships betueenﬂmesouroevoltageandtm
voltage diop across each branch of a parallel circuit. Given a
schematic diagram and conponent values, select the branch voltage.

Standard is 100 percent. )

SOLVE~ fortataicurrmtmad—cParauelcnrcmt. -Given a -
schematic diagram and the values of voltage and resistance,
select the total current. Standard is 100 percent.

SOINE for the value of the power dissipated in a d-c parallel
circuiz. Given values of current, voltage, and resistance,
determine total power, using two values., Standard is 100 percgent. .




@

]

LESSON TOPIC 5.14.2. EQUIVALENT RESISTANCE.
Tstimated contact hours aliotied lesson topié: learning center, 1.0 hour.
TERLINAL OBJECTIVE

Supported partially by this lesson topic and by lesson topic 5.14.1.

Vhen the student completes this course, he will be able to:

14.0. Dete.unjmnomalcmntmumsmad-cparanelc:mt

byﬂ:eoreucalmulys;sa!ﬁtheapplicatmofrulesandlaws
concerning voltage, resistance, and current relatimsh:.psm
miltielement d-c parallel circuits by selecting statements
concerning these laws. Standard:.leOpercmt .

’ . P
Supported entirely by this lesson topic.

-
3

. When the student completes this lesson topic, he will be able to:

14.3. OCMPARE equivalent res:.stance with branch resistance by
selecting a statement. Standard is 100 percent.

'14.3.1. SOLVE for Req, using the product-over-the-sun method, given a N
schematic and camponent values, Stamiard is 100 percent.

14.3.2." SOLVE for R, When all the Branch resistances are equsl, given a
schematic and component values., Standard is 100 percent.

. 14.3.3, SOLVE for RéG, using the reciprocal method, given a schematic
' and component values. Standard is 100 percent.

49




LESSON TOPIC 5.15.1. VARIATIONAL ANALYSES OF D-C' PARALLEL CE‘RCUII'S.

-

Estimcted contact hours clloited lesson topie: learming cerier, 2. 0 “ours)

TERINAL OBJECTIVE—

Supported ent:.rely by this lesson éog'aic.

vhen the student completes this course, he will be able to:

15.0. Detemmine the effects on d— ts of opens, shorts,
and changing loads by theox e application
. of omeepts concerning voltage, resistance, and current.in &
. mltielement d~c parallel circuit. Standard is 100 pexcent.

ENABLING OBJECTIVES

R

- supported entirely by this lesson topic.

When the student campleces this lrsson topic, he will be able to:

15.1. DETERMINE conditions in a circuit when thé applied voltage is
varied. Given values of voltage, current, and resistancs in a
circuit containing two branches, select 2 table
indicating the ccrzrect conditions. Standard is 100 percent.

15.1.1. in a circuit when the voltage
. i 1¥he resistance remains the same. Given .values
and resistance in a pacaliel circuit
celect a statement concerning

. IDENTIFY the effect on currant in a circuit when the voltace
je decreased and the xesis~ance remains the same., Given values
of voltage, cuxxent, anc < eistance in 2 parallel cixcuit
containing at least two I~ ~~ches, select a statement
concerning the total gurrenst. Standard is 100 percent.

3
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15.2._
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15.2.1.

L]

DETERMINE the conditians in a circuit when resistance is varied.
Given values of voltaye, current, and resistancé in a parallel
circuit containing at least two branches, select a table .
indicating the correct conditions. Standard is 100 percent.

DETEFMINE the effect cn current in a circuit when the resistance
is increased and voltage yemains the same, Given values of -
voltage, current, and resistance in a parallel circuit cmtair_xing

TR TR
¥

»

o 15.2.2.

at least two branches, select a statement concerming the total
cucrrent. Standaxd is 100 percent.

DETERMINE the effect on current in a circuit when the resistance
is decreased and voltage remains the same. Given values of
voltage, current, and resistance in.a parallel circiit containing
at-least two ,_select a statement concerning the total

current. Standard is 100 percent.

mmmwﬁﬁmwmppamllelcixcuitwtherqsistame
of cne branch is changed. Given a schematic showing resistor
_m.!! l : l‘ 0- - - g - - t

15.4.

s 15. 5. \

*

N

least two branches, select the conditions that exist when the
change occurs. Standard is 100 percent.

DETERMINE which resistor(s) in a circuit will ovefheat first if
211 resistors have the same wattage rating, Given values of
voltage, clurrent, and resistance in a parallel cirmuit

at least two branches, select the resistor(s). Standard is

100 percent.

+ +

w
»

DErMEcmdlt:.o:;sincmtsmenopensamslbrtsaxe )
ingerted. Given values of voltage, current, and resistance in
\parallel circuits containing ut least two hranches, select tables

\.i.\n_dimting the correct conditioms. Standard is 100 percent.

......
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LESSON TOPIC 5.16.1. .bEASURJNG VALUES IN A D-C PARALLEL CIRCUIT.

4

- -
.

Escimated conmtact hours allovted lesson topie: learning center, 2.5 hours.

- .

mmx.omwm

[A :'.
T

Suoported entirely by this lesson toplc.

¥Waen the student completes this course, he will be able to:

16.0.

Use the S:.npscn 260-5P to measure values of voltage current, .
and resistance in a parallel circuit containing indicated shorts

- and opens. Given a Simpson 260-5P and a test circuit with‘at

least three canponents, locate shorts and opens. Standardsaré
w:.thm the limitations of the meter.

-

4




¢
LESSON-TOPIC 5.17.1. TROUELESHOOTING A D-C PARALLEL CIRCUIT.

.

Estimated contact hours allotted lesson topie: learning center, 2.5 hours.

-
L

Supported entirely by.this lesson topic.

N

4

¥hen the student oq@lete@this course, ke will be able to

+ -

17.0. locate opens' and shorts in-d-c parallel circuits by measuring
normal circuit voltage, resistance, and current and camparing
these measurements with abnommal circnit values. Given a Simpson
260-5P, me=sure nommal circuit conditions and record the vaiues.
Then taks: measurements in the same circuit with faults.installed.
Standards are within the limitations of the meter.
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. .
MOOULE 6.0. COMBINATION D-C CIRCUITS.
o Estmated eontact hours allotted this module: learning center, 8.0 hours. )
? TERMINAL OBJECTIVES | :
e B ) > ) L /
- Supported entirely by this module.
© . When the student campletes this course, he will be able to: ..
N 18.0. Determine normal circuit conditions in a d-c combination circuit
i .- by theoretical analysis and the.application of rules and laws
S - -congerning voltage,; resistance, and'current relationships in a
5 miltielement é-c combination cireuit, Standard is 100 pexcent,
: ~19-0: vetermine-the effects-wn-cembination-d=c-circuits-of.opens, —— -« —— -
. shorts, and changing loads, .by theoretical analysis and the ’

$ . apph.cata.on of concepts concerning “oltage, resistance, and
{ . current in a miltielement cavbination d-c cirduit. Standard is

W " 100 percent. _ _ .

. 20.0. Measure circuit values of wItage,” current, and resistance in a S
i . combination circuit containing indicated shorts and opens, given -
. .o . a Simpson 260~-5P and a test circuit of at least three components.
w i ' ' Standards are within the limitations of the meter.

21.0.. locate opehs and shorts in combination é-c¢ circuits by measuring
- nomal circuit voltage, resistance, and current and camparing

: ©  these measurements with atnormal circuit values. Given a :
. Simpson 260-5P, measure nomal circuit conditions and record the

' ) values. Then take measuremefits in the same cirguit with faults
T installed. Standards are within limitations of the meter. s
) ¢ ' 7 o . N
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: LESSON TCIC 6.18.1. VOLTAGE, CURRENT, AND RESISTANCE IN D-C

:.. ':E's'timcted contact hours allotied lesson topic: learning cenmter, 2,0 hours..

:

¥

 :Supported entirely by this lesson togic.

';ﬂmtlae student cmple:tes t.l'nis“cmrse, hewi:llbie able to:'
: 9

" 18.0. Determine noamal c:u:wit cmditims in a d-c cambination circuit
A ﬂaeqreﬂ.mlanalyisa:ﬁﬂna;phcationof-ulesmﬁlms
ocxnemingvoltage yesistance, and current -relationships in a
miltielement d=c caﬂamation circuit. St.andard is 100 pemmt.

-

* %
- Supported entirely by this lessen topic,

*

e vmen the smdent campletes this lesson topic, he will'be able 0
. * T s
- SRS

18,1, IDENTIFY the current path in a_d~c combination cmqit ﬁ}r‘“«--w... e
. selecting the cxrent path on a schemattc. Standard is
100 pxcent. .

b3 - . '

SOLVEforthehranchc:mtsmad—ccmbmationsen&sparallel
circuit, given schematics and values.:- Staxﬂard £ 100 percent.

+

ébLVEfortaEalmentinad-combinationseries—paraJlel
cireiit, given schematics and values. Standarxd is 100 percent.

S@VEfortotalpwermad—-ccmbinatmnsenes-pamllel
circuit, given schematics and values. Standard is 100 percent.

- .
SQOLVE for the total resistance of a d-c-combination series-parallel
circuit, given schamatics and values. Standard is 100 percent.

- 95

. . ‘,\J
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'LESSON TOPIC 6.19.1. VARIATIONAL ANALYSES OF OOMBINAYTON CIRCUITS

i fn . 'Egt:‘;nate& contact howrs allotied Ze;sqn topic: learming cent-er, 1, § hours,
{ Supported entirely by this lesson +opic. . o
.

. When .the student campletes this course, he will be able to: ;

Pl
P
L
4 -
e
=5
v

19.1." , Determine the effects on cambination dé-¢ circuits of opens,
- shorts, and changing loads, by theoreticid aralysis and the
application of concepts concerning voltage, resistance, and

current in a miltielement combination d-c circuit. Standard is

100 percent.,

L - ’

. ,m OBJBCTIVES

_ When the student completes this lesson topic, he will be able to:
. ‘\ .-

- 19.1. IDMIFYtheprqbablecauseofachangemmtinacirmit.
Given values of wltage, cwrent, and resistance in a conbiration
circuit containing at least three resistors in two branches,
complete a statement indicating the correct conditions. Standard

is 100 percent.

19.1.1; DETERMINE conditions in a circuit when the applied voltage is -
variéd. Given values of - .ltage, current, and re. istance in a
cabination circuit cont. ining at least three resistors in two
branches, complete a table indicating correct conditions.
Standard is 100 percent. :

19.1.2. IDENTIFY the effect on curvent in a circuit when the voltage is
increased and the resistance remains the same. Givén values of
voltage, current, and resistance in a cembination circuit
containing at least three resistors in the branches, select a
tab'e indicating the correct conditions, Standard is
100 percent.

w

41
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.7 19.1.3,

L}

1.9'.1. 4.‘

19.35.

19.2.6.

-

19.1.7.

19.1:8,

e
13

19.2.

-
+

+

mmrmugqff‘ectmcunergtﬁinagixcuitwtmthevoltageis
decreased and the resistance remains the same, Given values of
, voltage, current, and resistance in a combination circuit
containing at least three resistors in two branches, select a
table indicating the correct conditioms, Standard is 100
DETERMINE the conditions in a circuit when circuit resistarice
is varied. ‘Given values of voltage, current, and resistance in
‘a combination’ circuit containing at least three resistors in .
mm,selectatableuﬂapamﬂ:ecorxectcmﬁitm
Standard is 100 petcent. ‘

+

DETERMINE the effect on current.in a circnit when the reistarice
is increased and voltage remains the same. Given values of
voltage,anxetrt,a:ﬂresistmwemacmbinationcm:it
containing at least three resistors in two branches, select a
table indicating the correct conditicns, Standard is 100 percent.

4 L]

DETERMINE the effect on current in a circuit when the resistance
is décreased and voltage remains the.same.  Given values of
voltage, current, and resistance in a combination circuit
containing at least three resistors in two branches, select a,
table. indicating the correct conditicns. Standard is 100 percent,
DETERMINE which resistor in a circuit will overheat if all
resistors have the same wattage ratings Given values of
voltage, current, and resistance in a cambination circudt
ccntai:ﬁngatleastﬂareeresistorsinmobrm,selectmeo
SETERMINE conditions in a civeuit when a short is inserted.
Given values of voltage, current, and resistance in a
cambination circuit containing’at least three resistors in two
branches, select a statement describing the correct conditions.
Standard is 100 percent. , '

DETERMINE conditions in a circuit when an open is inserted.
Given values of voltage, current, and resistance in a carbination
circuit containing at least three resistors in two hranches,
select a statement describing the correct conditions. Standard

is 100 percent. -

N .
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ﬁm.‘.'zs an incorrect circuit value to_dg:tenmine a possible
 cause. Given a oomplex circuit containing at least three
resisiors in two branches, seléct the component(s) that could
.causz the problem, Standard is 100 percent.
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LESSON TOPIC 6.20.1. mnmms:mrmsmwsuamsvmms :mbc
COMBINATION CIRCUITS..

L /‘

Eatmated eontdact houre allotted lgsson topie: learming center, 2,0 hours.

———

TERMINAL ORJECTIVES

Supported entirely by this lesson topic.

tﬂmﬂnsﬂﬁmtcmpletesthisc&:rse, he will be able to:

L

20.0. " Measurec:.rcn:it values of voltage, t, andresistanoe in a

- combination circuit containing ted shorts and opens, given a’
Simpson 260-5P and a test circuit of at least three oamponents.
Staﬂardsarevdthmﬂmehmtatamsofﬂwmte_ '

Ioca“tecpensatﬂslnrtsmcmbnmumd-cczrcuitsbymsmng
nomial circuit voltage, resistance, and current and camparing
these measurements with abnommal circuit values. Given a Simpson.
260-5P, maasure nommal circuit conditions and record the values,
‘I&mtakemeasurmentsmmesarreczrcmtmmfault :.nstaJ_'Led
Standardsamwzt}unhm,tatamsofthemter




MODULE 7.0. SPECIAL D-C CIRCUTTS

Zstimated contact hours -ailotted this module: learning center,

-~

TERMINAL OBJECTIVES

Swported entirely by this module. |

@

When the student conpletes this course, he will be able to:

W . -

22.0. Determine voltage values and polarities in a series voltage-

reterence network having a single source. Given a schematic’

+ diagram of one power source, four resistors in series, and a
between any twg resistors, calculate the values and ;

identify the polarities. Standard is 100 percent. i

L 4
*

i Tgt e 4

i
v " .

23.0. Determine circuit conditions in a voltage-divider network with
maltiple loads. Given schematic diagrams with source voltage and
resistance values, solve for{total current, load currents, load
voltages,~and polarities. Standard is 10§ percent. }f

»
’
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“  Estimated contact hours allotted lesson topw learning centér, 1.5 hours.

[
HE l

TERMINAL OBJECTIVE ‘
: : . . .

Supported entirely by this lesson topic.

1 - . " .
’wl'menthesuﬂentca@lemtﬁismsg,hewﬂlbeableto: "

-

¢4 . 22.0. Detemmine voltage valnes and polarities in a series voltage-
‘ _reference’ network having a single source. Given a schematic

, diagram of one power source, four resistors in series, and a
o ground between any two resistors, calculate the values and
! identify the polarities. Standard is 100 percent.

. .
H . ' L

.. Supported entirely by this lesson topic. . - :

vhen the student completes this lesson topic, he will be able to3, -

Ay

- . -

22.1. Dé‘.E‘INE reference point as related to a voltage~reference network,
by selecting statements about the texms common, ground, -and

el

f . . arbitrary point. Stapdard is 100 percent. ‘

‘ 22.5. IDENTIFY the polarities of various points in a voltage-reference
’ network with respect to a reference other than ground. Given

’ . schematics with values and source polarities, solve for S
" polarities in temms of specified references. Standard is . .
‘ 100 percent.

3

22.3. IDENTIFY the polarities of carious points in a voltage-reference
network with respect to ground reference, Given schematics with
values and source polarities, solve for polarities in texms of
specified references. Standaxd is 100 percent.

61
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- SOLVE for thé values of voltage &t various points in a voltage-
refercnce ‘network with respect to a reference other than ground.
G:.ven schematics with values and ‘source polarities, solve for
voltagz values in terms of spec.u‘.led references Standard is 100
peroent.

SOLVE for the values of voltage at various points in a voltage-
reference network with respect to ground reference. Given
schematics with values and source polarities, solve for voltage
values in terms of specified references. Standard is 100 percent.




LESSON TOPIC 7.23.1. VOLTAGE DIVIDERS. .

Estimated contact hours allotted lesson topic: . learming cfnter, 2.6 hours,

*
)

TERMINAL OBJECTIVE

Supported entirely by this lesson topic,

]

 ¥hen the student completes this course, he will be able to:

23.0. iDetemmine circuit conditions in a voltage-divider network with
;mitiple loads, Given _schamatic diagrams with source voltage and
s ‘resistance values, solve for total current, load currents, load
% voltages, and polarities. Standard is 100 ‘percent.,

ENAELING OBJECTIVES ' ‘

"

Supported entirely by this lesson topic.
' When the student conpletes this lesson topic, he will be able to:

.23.%., SOLVE for the values of current in a voltage-divider 'netwbrk with
muiltiple loads, Given a schematic diagram with source voltage =
and resistance values, calculate the current flow through all
camponents. Standard is 100 percent. Co . '

SOLVE for the values of voltage drops in a voltage-divider network
with multiple loads, Given a schematic diagram with source
voltage and resistance values, calculate woltage. values. acIoss
all components. Standard is 100 percent. :

DETERMINE the effects on voltage drops in a voltage-dividexr
network with miltiple loads when one of the loads opens, Given a
schematic diagram with source voltage and resistance values, S
calculate the change in voltage drops. Standard is 100 .
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MODXZE 8.0. INTRODUCTION TO A-C TEST EQUIPMENT. -

sximazes oontact hours allotied ihis module: learning center, 15.7 rours.

3

Stppor=ed entirely by this module.
Wen the student completes this course, he will be able to:

24.0. Use the EICO 377 signal generator to generate sine wave at various
frequencies and amplitudes, while nonitormg the waves with the
WO-332 or WO-33B oscilloscope and measuring the values with the
We-77E vacuan-ibe voltmeter (VIVM). Standard is within the .
tolerance of the meter.

A

25.0. Cumdre the a-c peak-to-peak voltage of a sine wave measured with
' the WO-33A or WO-33B oscilloscope with the a-c effective voltage
of a sine wave measured with the Wv-77E vacuum-tube voltmeter and
record the values. Accuracy must be within 10 peroent of the
indicated values.

7




LESSON TOPIC 8.25.1. BASIC ALTERNATOR OPERATION.

Estimated contact hours allotted lesson topic: learning center, 2.0 haurs.

TERMINAL OBJECTIVE

Supported partially by this lesson topic and by lesson topic 8.25.2.

« "

When the student campletes this course, he will be able to:

. 25,0 Campare the a=c-peak-to~peak voltage of a sine wave measured
with the WO-332 or WO-33B oscilloscope with the a-c effective
voltage Of a sine wave measured -ith the W-77E vacuun-tube
voltmeter and record the values, Accurac; must be within
10 percent of the indicated values. .

~ ENABLING OBJECTIVES

Supported entirely by this lesson topic. ”
Wher. *he student conpletes this lesson topic, he will be able to:
. . '
25,2,  ANALYZE the illustration of a sine wave to determine

characteristics and frequency by matching parts of the sine
wave with identifying texms. Standard is 100 percent.
« I

25.2.1. IDENTIFY the factors regquired to develop a~¢ voltage by’
electromagrietic induction, given an illustration of a simple
generator, by selecting statements that correctly identify the
factors in the illustration. Standard is 100 pexcent. -

25.2.2, IDENTIFY the instantaneous points on a sine wave, which ‘
corresponds to the degree and direction of rotation of a single
1oop rotating through a magnetic field, by matching points of
rotation with points on the sine wave. Standard is 100 percent.

N\

- 65




IDENTITY the position of a conductor in-a magnetic field
_ when the induced voltage is makimum, by selecting an
illustration. Standard is 100 percent,

‘ 25.2.2.2, IDENTIFY the factors that determine the frequency of an
‘ alternator, by selecting statements. Standard is 100 percent,

%
£

25,2.2,3. DETERINE the output frecueney of an altemator, given a
description of its construction and its speed of rotation,
by selécting values. Standard is 100 percent. -

L

— - ‘ ,oF
" - L)

25.2.2.4 SOLVE for the a..ant of time for one cycle of the output of
an alternator, g:.ven the value of frequency. . Standard is
100 percent. - s . :

IS

25.1. IDENTIFY the values of a peak-to-peak voltage waveform by
- selecting the values on an :dlustrat:.on. Standargd is

100 percent.’ . ) .

, <5.1. 1. IDENTIFY the effective voltage of an a-c sine wave by selecting
a lettered arrow indicating its value on the sine wave.
. Standard is 100 percent, .

]

25.1.2, COMPUTE effective voltage values, given values of pesk-to-peak
voltage. Stancdard is 190 percent.

-

25,1.3, COMPUTE peak-to-peak voltage values, given values of
- effective voltage, Standard is 100 percent,

-
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LESSON TOPIC 8.24.1. THD RCA WO-33A OSCILLQSCOPE AND THE RCA WO-33B

TERMINAL OBJECTIVE

Supported partially .by this lesson ‘topic and by lesson topics 8.24.2,
8.24.3, and 8.24.4.

vhen the student campletes this course, he will be able to:

24.0. Use, the EICO 377 signal generator to generate sine waves at
various frequencies and amplitudes, while ronitoring the waves
with the WO-33A or WO~33B oscilloscope and measuring the values

- with the W-7TE vacuum-tube voltmeter (VIVM). Standard is

L4

'within the tolerance of the meter. .
Supported entu'ely by this lesson topic. .
¥When the-student coampletes t.h:.s lesson toéic, hg w:.ll be abl - to:

24.3.1. IDENTTFY the three primary uses of an oscilloscope by selecting
correct stataments. Standard is 100 percent,

24.3.2. IDBNTIFY the hazards peculiar to oscilloscopes, for which

- adequate safety precautions must be abserved, by selecting
correct statements about the cathode-ray tube's vacuum and
coating. Standard is 100 percent.

24.3.4. IDENTTFY the fmct:.ons of the controls and jacks on the WO-33A
or WO-33B oscilloscope by matching the names with their
functions. Standard is 100 percent.

N\

‘52 67 -

Estimated contact hours allotted lessom topic: leamming center, 2.5 hours. ,
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24.3.5. IDENTIFY the scales on the oscilloscope screen by selecting
descriptions of the scales. Standard is 100 percent. '

-~

24.3.6. CALIBRATE the WO-33AR or WO-33B oscilloscope, following given
instructions. Standard is 100 perceat. 4

-4
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TERMINAL OBJECTIVE

" L
™

Supported partially by this lesson tdpic and by lesson topics 8.24.1, -
8.24.3, and 8.24.4. . . ‘ :

.

k]

- ¥hen the student campletes thic course, he will be able to:

. »

24.0. Use the EICO 377 signal generator to generate sine waves at
various frequencies and amplitudes, while monitoring the waves
with, the WO-33A or WO-33B oscilloscope and measuring the values
with the W~77E vatuum=tube voltmeter (VIVM). Stahdard 4s within
the tolerance of thes meter. . : . X .

N ¥

o

4

‘Sq:vportedentirelybythislesson" ic.

+ 3

When the student completes this lesson topic, he will be ablé. to:

24.2.  OPERATE the EIOD signal generator to-produce an a-C sine wave
--at a given frequency and voltage and cbserve'the sine wave with -
the WO-33A or WO-33B oscilloscope. "Observe propef safety
precautions. '

2

- e -

» v

24.2.2. IDENTIFY the purposes of the- controls and terminals on the EICO
377 signal generator by selecting statements. Standard is -
100. mto b “

. -
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LESSON TOPIC 8.24,3. THE RCA WV-77E VACUUM-TUBE VOLDMETER, .

\

Estimated eontaev rnours allovied lesson topic: learming censer, 2.§ houra;.
‘mmm’ OBJECTIVE

Sunmrted parf_lally oy th:.s 1esson topic and by lesson topics 8,24.1,

8.24.2, and 8.24.4

A?ihen the student carpletes this course, he will be able to:

24.0. Use the EICO 377 signal generator to generate sine waves at
various frequencies and amplitudes, while monitoring the waves
-with the WO-33A or WO-33B oscilloscope and measuring the values
with the W-77E vacuun—tube voltmeter (VIVM). Standard is °
within the tolerance of the meter.

24.1.1. . IDENTTFY the principal advantage of using “the wm, rather than
. the VOM, by selecting a statement. Standard is 100 percent.

H

IDENTIFY the fimctions of the controls and temminals of the
WV-77E by selecting statements. Standard is 100 percent.

b

TDENTIFY the section of the scale cn the W-T77E that should be
used for the most accurate voltage readout by selecting the
correct pointer position on an illustration. Standard 1s

100 percent.

4, IDENTIFY the section of the scale on the W~77E that should be
used for the most accurate resistance readout by, selectJ_g the
correct pointer position on an illustration.. Standa.rd is

100 mrcent.

L3

CALYERATE the WV-??E VIVM, given specific mstruct:.ons
Standard is 100 percent.

24.2.3. USE the RCA WO-33A or WO-33B oscilloscope to observe and
measure periodic a-c waveforms, while cbserving proper safety
precautics. ‘




- N \-~-/ a
LESSON TOPIC 8.24.4. USE OF A-C TEST- BQUIPMENT.
' i i '

Eatimated contact hours allotted lesson topic: . learning center, .5 hours,

N

&

- a L]

1ERYINAL OBJECTIVE

Supported partially by this lesson Lopic and by lesson topics 8.24.1,
8.24.2' 'alﬂ 8.24.30 . ’ : . -

z—, L}
when the student campletes this course, he will be able tos

24.0. Use. the EICO 377 signal generator to generate sine waves at
various ies and amplitudes, while monitoring g:.he waves
with the WO-33A or WO-33B oscilloscope and méasuring the values
with the W¥-77E vacuum-tube voltmeter (VIVM). Standard is within
the ‘tolerance of the meter. .

3
O
Rl
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LESSON TOPIC 8,25.2. FUNCTIONAL ANALYSIS OF SINE WAVE VALUES.
Sesimated contact hours ailoited Lesson topic: lecrming center, 2.0 howrs.
TERMINAL ORJECTIVE

Supported partially by this lesson topic and by lesson topic 8.25.1.

3

when the student completes this course, he will be able to:

- ?

25.0. Compare the a-c peak-to-pesx voltage of a sine wave rreasured\
-~ with the Wo-332 or WO-33B oscilloscope with tne a-¢ effective
* yoltage of a sine wave measured with the WV-77E vacuum-tube
voltmeter and record the values. Accuracy mist be within 10 percent
of the indicated values.




MODULE 9.0. INTRODUCTION TO INDUCTORS.

¥,

. Estimated conta‘c‘t hours aliotted this module: learming center 2.0 hours.

-

Supported entirely by this module.

i@zmﬂwesmdmtcarpletestlﬁsoourse,newillbeable‘toz

26,0, Detexmine the effects on inductive reactance and Circuit current
when the inductance and the applied frequency are varied, given
a schematic diagram and camponent values, by selecting a table.
Standard is 100 .percent. )




LESSON TOPIC 9.26.1. INDUCTORS,

Estimated contact hours allotted lesson topic: leaming center, 0.5 rour.

TERMINAL OBJECTIVE

Supported partially by this lesson topic and by lesson topics 9.26.2,
9.26.3, and 9.26.4. .

then the student completes this course, he will be able to:

o

26.0. Determine the effects on inductive rzactance and circuit current
when the inductanceé z~d the applied frequency are varied, given
.a schematic diagram and component values, by selecting a table.
Standard is 100 percent,

3

ENABLING OBJECTIVES
Supported entirely by this lesson topic.

26.1.1. DEFINE an inductor in temms of its physical construction by
selecting a statement. Standard is 100 percent.

26,1.3, IDENTIFY the unit of measurement of inductance by selecting
the unit, Standard is 100 percent.

IDENTIFY the schematic symbol for an air-core inductor by
selecting the synu?l. Standard is 100 percent.

DETERMINE the effects on irductance of varying each of the
physical factors of an inductar (number of turns, cross-
sectional area, and spacing of the coil) by selecting statements.,
Standard is 100 percent. -




LESSQN TOPIC 7.26.2. SOLVING FOR INDUCTANCE IN CIRCUITS.

Sevimated comtact hours cillotted lesson tovie: lLearming center, 0.3

TERPINAL OBJECTIVE

Supported partially by this lesson topic and by lesson topics £.26.1,
9.26.3,_ and 9.26.4. '

mmﬂesmdentéﬁrpletesthisccurse, he will be able to:

26.0. Determine the effects on inductive reactance and circuit -
current when the inductance and the applied frequency are
varied, given a schematic diagram and component values, by
selecting a taple. Standard is 100 percent.

. [
+

ENRELING OBJECIIVES

Supported entirely by this lesson topic.

%

o
When the student coarpletes this lesson topic; he will be ak 3 tos

L3

26.2.1.  IDENTIFY the formula used to solve for total inductance when
two or more inductors are connected in sexdes, by selecting
the correct formula. Standard is 100 percent.

IENTIFY the formilas used to solve for total inductance when
two or more inductors are connected in parallel, by selecting
the correct formula. Standard is 100 percent.

26.2.1.1. SCLVE for the total inductance of three inductors connected
in series, given a schematic d.iagbnm and camponent values.
Standard ‘is 100 percent, <

26.2.2.1. SQLVE for the total inductance of ‘three inductors connected in
parallel, given a schematic diagram and camonent values.
Standard is 100 percent.
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26.2.2.2. SOLVE for the total inductance in a circuit having one
inductor in series with two inductors in parallel, given a
schematic diagram and camponent values, Standard is 100
percent.
OOMPUTE total inductance of series-connected, parallel-
connected, and series-parallel-connected inductors, given
schematic diagrams and component values. Standard is 100
percent.
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LESSON TO2IC 9.26.3. THE RELATIONSHIP OF VOLTAGE AND CURRENT IN
INDUCTIVE-REACTIVE A-C CIRCUITS.

Detimated contact howrs allotted lessor. topic: learning center, 0.5 hour.

TERYINAL OBJECTIVE

L3

_S'gpporteé'paru'.ally by this lesson topic and by lesson topic 9,26.1,
9.26.2, and 9.26.4. g :

then the student completes this course, he will be able to:

25.0. Determine the effects on inductive reactance and circuit current
. when the inductance znd the applied frequency are varied, given
a schematic diagrem and component values, by selecting a table.
Standard is 100 percent. :

ENABLTNG OBJECTIVES
Supported entirely by this lesson topic.
when the student completes this lesson topic, he will be alle to:

26.4.1. DEFINE true power, rcactive power, and apparent power in an
inductive-reactive a-c circuit by selecting the correct
statements. Standard is 100 percent.

.SELECT a graph that correctly represents the phase relationship
petween current and voltage in an inductive circuit., Standard

is 100 percent.




»

LESSON TOPIC 9.26.4. INDUCTIVE RERCTANCE,

Estimcted coniact kours allotted lesson topic: learming center, 0.5 hour.

TERMDNAL OBJECTIVE

Surported partially by this lesson topic and by lesson topics 2.26.1,
9.26.2, and 2.26.3.

when the student campletes this course, he will be able to:

-

"26.0, Determine the effects on inductiv: reactance and circuit current
when the inductance and the applied freguency are varied, given
a schematic diagram and coamponent values, by selecting a table
Standard is 100 percent.

ENABLING OBJECTIVES
Supported entirely by this lesson topic.
when the student campletes this lesson topic, he will be able to:

26.3.1. DEFINE inductive reactance and its unit of measurement by
selecting statements. Standard is 100 percent.

LY :
SOIVE for inductive reactance, using the formila X; = 2nfL
given a schematic diagram and camporent values. Standard is

. 100 percent.




MODULE 10.0. TRANSFORMER IDENTIFICATION AND OPERATION.

Estimated contact howrs allotted this module:, learning center, 4.0 hours,

'Su[:porl:ed entirely by this module.

when the student completes this course, 1 will be able to:

27.0. Mamandrecordprmxyazﬁsecondaryvoltagesandmmtsm
a transformex with loads of varicus values in order to determine
the effects of. load size on primary current. Observe personal

safety precautions and follow proper equipment pmtecl:.im
procedures. St.andard is 100 percent. .

r




_ LESSOX TOPIC 10.27.1. TRANSPORMER IDENTIFICATION AND OPERATION.

Estirzzed eontact houre alicsved lessor topie: learning center, 1.0 hour.
. r 9 &

TERMINAL OBJECTIVE

porsed partially bv this lesson topic and by lesson topics 10.27.2
and 1€.27.3.

-}’f_

When the student campletes triis course, he will be able to:

27.0, Measure and record primary and secondary voltages and currents
in a transformer with loads of various values in oxder to
determine the effects of load size on primary current. Observe
perscnal safety precautions and follow proper ecuipment
protec¥ion procedures, Standard is 100 percent.

ENAELTNG OBJECTIVES

Supported entirely by this lesson topic.

When the student campletes this lesson topic, he will be able to:

27.6.3. MATCH transformers with their schematic symbols. -Standard is
100 percent.

—

DEFINE the different transformer core materials by matching the
types of cores with their applications. Standaxd is 100 percent.

-

IDENTITY the factors that determine a transforme:'s voltage-,
current-, and power-handling capabilities, .y matching the
transformer capabilities with the factor(s) on which they depend.
Standard is 100 percent.

%

IDENTLFY the characlieristics that make it pr:>ssible for a
transfommer to transfer power, by selecting stataments.
Standard is 100 percent.
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27.6.1. IDENTIFY the factor that causes induction to take place in a
trans.former, by selecting statements, Standard is 100 percent.

27.6.2. SELECT, from a list, the fartors that affect the transfer of
enexrgy in a transformer. - :
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. LESSCN TOPIC 10.27.2. OPERATIONAL ANALYSES OF TRANSFORMERS.

gsvimated contact howrs allotted lesson topic: learning center, 1.0 hour.
L] (‘.-

TERM.NAL OBJECTIVE | .
' &

Supported partially by this lesson topic and by lesson topicg.10.27.1  *
and 10,27.3. .

-

when the student conpletes this course, he will be able to: ¢ |

27.0. Measure and record primary and secondary voltages and currents .
in a transformer with lcads of various values in order to .
determine the effects of Jo=d size on primaxmy cuirent, {Observe -
personal safety precautions and follow proper equibmens
protection pmca;chx Standard is 109 percent.. -

L
bl

+

’

ENABLING OBJECTIVES

Supposrtedentirelybythislessontopic. ‘ ,

v‘lnen the student ccitpletes@'lis lesson topic, he will be able to:

[

N E
27.5.2. CALLULATE turns ratios, using the forrmla ﬁp_ = EE"’
s s

27.5.1, CALOULATE the primary and secondary powers, using measured
values of current and voltage and the formla P = IE. ‘

'SOLVE for the percert of efficiency, using the formala

percent of efficiency = 100 x Pout‘
: in .

27.3.1. CALCULATE the primary imgedance, using the fonmula 2 = 4




. " LESSON TOPIC'10,27.3, OPERATIONAL ANALYSES,OF TRANSFORMERS,

: ‘ t . :
-V pstimated gt;ntact hours allotted lesson topie: learning center,’ 2.0 hours.

TERMINAL QRIECTIVE " )
supported partially by this lesson topic and By lesson topics 10.27.1
a!ﬂ 10.27. - ' - [ *

- -

o -

; ".;“meni;he'smdeth@etes%_s course, he will be able to
27.0. Méasure and record primary arﬂseoméaryvoltages and currents
in a transfommer with loads or various values in order to )

determine the effects of load size on primary current, OCbserve
_persomlsafqtyprecantimsandfo}lmpmpereqxﬁprmt 2
protection procedures. Standard is 100 percent. ' s

o

Ls

Supported entirely bytmslessm ‘topic.

) u 3 E
When the tn:dentgmpletesthislessontcpic, hewillbeablgto:

L
&

. 27.2. and record the primary voltage, usinc.a mlt_seter or a
¢ VM, in accordance with prescribed safety precautions. Observe
.safety precautions and follow proper equipment
. rotection procedures.’ ~
27.4// MEASURE and record.the secandary voltages, using the multimeter or
a VIVM. Observe personal safety precautions and follow proper
-equipment icn procedures.
MEASURE and record the primary current, using an installed
current measuring device. Observe persondl safety precautions
and follow proper equipment protection procedures, .

37.5. MEASURE and record the secondary currents, using installed
N current measuring Sevices, Observe perscnal safety precauticns
and £ollow propex equipment procection procedures,

68 -,
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VODULE 11.0. INTRODUCTICH TO CAPACTTORS AND RC/RL TIME CONSTANTS.

Estimated contact howrs allotted this module: learming center, 14.0 hours.

TERONAL OBJECTIVE

Supported entirely by this module.

When the student campletes this course, he will be able to: /
{

- "
. ; N

28,0, Detexmine the effects on capacitive reactance and circuit current
_when capacitance and the applied frequency are varied, given a
schématic diagram and component values, by selecting a table,
Standard is 100 percent. ‘ : K

/

-

Analyze an RC circuit during charge and discharge, by selecting
circuit values. Standard is 100 percent. :

AnalyzeanRLcircuitdurjngchargeanﬁdischa:ge,byselecting
circuit values. Standard is 100 percent. ,




LESSON TOPIC 11,28.1. CAPACITORS.

Estimated contact hours cllot*ed lesson topic: learning center, 1.0 hour.

 TERMDNAL OBRJECTIVE

Supported 11y by this lesson topic and by lesson topics 11.28.2,
11.28.3, and 11.28.4.

When the student completes this course, he will be able to:

- 28,0, Determine the effects on capacitive reactance and cixcuit current
when capacitence and the applied frequency are varied, given a
schematic diagram and component values, by selecting a tabie.
Standard is 100 percent,

ENABLING QBRIJECTIVES
Supported entirely by this lesson topic.
when the student can;_gletes this lesson topic, he will be ablqito

28.1.1. DEFINE a capacitor by selecting a statement. Standard is 100
percent.
IDENFIFY the schematic symbol for a capacitor by selecting the
symbol, Standard is 100 percent.

IDENTIFY capacitor classifications by matcling schematic .
symbols with their class:.f:.c«ta.ons Standard is 100 percent.

TDENTIFY the wnit of measurement of capac:.t.ancn by selecting
the unit. Standard is 100 percent.

IDENTIFY the different types of \;a{able capacitors by selecting

the types. S5tandard is J.()O}rfant.

§5




DETERMINE the uffects on capacitance of varying each of the
physical factors of a capacitor {arca of plates and type of
dielectric material), by selecting effects, Standard is 100
percent. c- ’

IDENTIFY a correctly instzlled electrolytic capacitor, given
schematic diagrems, by selecting the correct diagram. Standard
is 100 percent,

e

COMPARE the working volts d.c. of a capacitor, the a-c peak-to-
peek, and a-c effective, by selecting statements. Standard is
100 percent.

CALCULATE the minimum safe value of the d-c working voltage for
a capacitor, given a value of a-c voltzge. Standard is 100

percent.




T T
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LESSOw TOPIC 11.28.2. SOLVING CAPACITOR CIRCUITS.

Estimaied eomtaet hours allotted lesson topie: learming center, 1.0 hour.

TERMINAL ORIECTIVE

Slmported parually by this lesson topic and by lesson topics 11.28.1,
11.28.3, and 11.28.4.

whén the student completes this course, he will be able to:

28.0. Determine the effects on capacitive reactance and circuit
current when capacitance and the applied frequency are varied,
given a schematic diagram and camonent values, by selecting a
table. Standard is 100 percent.

ENAERLTNG OBEJECTIVES

w

Supported entirely by this 1e§sm topic.

when the student completes this lesson topic, he will be able to:

1 28.2.1,  IDENTIFY the formula for camputing total capacitance of
capacitors in series, by selecting the corxect formula.

Standard is 100 percent.

28.2.2.1. S(LVE for total capacitance of three capacitors connected in
series, g:.vena.“clmmata.cda.aigmand cmmmtvalues.j i

Standard is 100 percemt

*

. , :
2§.2.2.  IDENTIFY the formula for camputing total capacitance of!
capacitors in paan.'I.el, by selecting the novrect fomﬂ.a.

Standard is 100 percent.

28.2.2.1. SOLVE for total capacitance of three capacitors ccnnected in
> _parallel, given a schematic diagram and camponent values,
¢ Standard is 100 percent. ,

8'7




28.2. SOLVE for total capacitance of a circuit having one capacitor in
serjes with ‘wo capacitors in parallel, given a schematic diagram
and campenent values. Standard is 100 percent.




LESSON 70PIC 11.28,3. THE RELATZIONSHIP OF VOLTAGE, CURRENT, AND PCWER
IN THE A-C CAPACITIVE CIRCUIT, .

Estimated comtact hours all~tted lesson topic: learning center, 1,0 hour,

TERMINAL OBJECTIVE

Supported partially by this lesson topic and by lesson topics 11.28.1,
11,28.2, and 11.28.4, .ot .

o

vhen the student completes this course, he will be able to:

28.0.  Detemine the effects on capacitive reactance and circuit current
when capacitance and the applied frequency are varied, given a
schematic diagram and component values, by selecting a table,
Standard is 100 percent, B

ENABLING QBT “TIVES
Supported entirely by this lesson topic,
When the student completes this lesson topic, he will be abl : to:

28.4,1, DEFINE true power, reactive power, and apparent power in a
capacitive-reactive a~c cirvait, by selecting the definitions.
standard is 100 percent,

MM the phase relationship of current, voltage, and power
in a purely capacitive-reactive a-c curcuit, by selecting a
graph. Standard is 100 percent,




$ESSON TOPIC 11.28.4. CAPACITIVE REACTIANCE.

Sssimated contact hours aliotted iesson topie: learning center, 1.0 howr,

TERMINAL ORJECTIVE

Suzported partially by this lesson topic and by lesson topics 11.28.1,
11.28.2, and 11.28.3.

+ -

When the student ctmpletes this course, he will be able to:

|1
28.0, Deteymivie the ffects on capacitive reactance and circuit
current when capacitance and the applied frequency are varied,
given a schematic diagram-and component! values, by selecting
a table. Standard is 100 percent.  /

ENABLTNG CBJECTIVES

Al

Supported entirely by this lesson topic.

When the student campletes this lesson topic, he will be able to:

28.3.1, DEFINE cape itive reactance and identify its unit of measurement
by se  “.irg correct answers from given lists. Standard is
100 v L, '

>

SOEIVE for the capacitive reactance of a given capacitor, using
the formila X, = 5z Standard is 100 percent.




LESSCN TOPIC 11.29.1. RC TIME CONSTANT.
Estimated contact hours allotied lesson topie: ieqming center, 5.0 hours.

TERMNAL OBJBCTIVE

-

Supported entirely by this lessun topic.
Wien the student completes this course, he will be able to:

. 29,0, Analyze an RC Circuit during charge and discharge, by selec:t:l.ng
circuit vaives. Standard is 100 peroent .

ENABLING OB_JE’.‘.PIVES
Supported entirely by tais lesson topic. -

¥hen the student completes this lesson topic, Le will be able to:

29.3. DET™RMDNE RC time constants by using the Universal Time Constant
~  Chart and selecting/the value of time constants, Standard is
100 percent. / S

DETERMINE the effect on the RC time of varying the walue
of resistance, by selecting the effect. Standard is 100 percent.

DETERMINE the effect on the R time of varying the value
of capacitance, by selecting the effect. Standard .s 100 percent.

ANAIXZEtheeffectonanRCmautofvaxymgthevaluesof
cmpmmtstochmwethemtme,byselectmgmvalues
Standard is 100 percent.

DETERMINE the values of circuit current and resistor voltage in a
series RC cirruit at a specific time, by selecting the values.
Standard is 100 percent.

N2




LESSON TOPIC 11.30.1. KL TIME CONSTANT.

Dsvimated eontact hours alletted lesson topie: learning center, 4.0 hours.

L

TERMINAL OBJECTIVE
Supported entirely by this lesson topic.
When the student completes this course, he will kx able to:

30.0. Analyze an RL circuit during charge and discharge, by selectmg
: . Circuit val.xes “Standard is 100 percent.

ENABLING OBJECTIVES

Suosportsd en‘;ﬁ.rely by this lesson topic.

- When the student ocmpletes this lesson topic, he will be able to:

30. 3 DEIERImiE: RL time constants, vsing the Universal Time Constant
Chart, by selecting the values. Standard is 1y0 percent.

A
F-3

DETERMINE the effect on the KL time of varying the valve
of res:.stanoe, by selectmg the effect. Standard is 100 percent.
[ ]

Dmmmtheeffecton the RL time of varying the value
of inductance, by selecting the'effect. Standexd is 130 percent.

. ANALYZE the effect on an KL circuit of varying -l-he Gircuit's
coemanents £o change the RL time, by selecting the value
nf the time ccnstant. Standard is 100 percent.

DETERMINE the vaiues of circuit corrent and resistor voltage in a
series RL circuit at a specific time, by seleting the velues.
Standar¢d is 100 percent.




-

MOOULE 12,0, RL AND RC FILTERS. - ' B

i

‘Fetimated contact hours allotted this module: learning center, 10.0 hours.

TERMINAL ORJECTIVES W

Supported entirely by this module.

When the student conpletes this course, he will be able to:

- . 3
-

*31.0. _ Perfom vector camputations, using thé sine, cosine, and tangent
funct. s of a richt triangle whose sides represent reactance,
resistance, and impedance and a right triangle whose sides represent
the voliage drop across the reactive component, the resistor, and
the total voltage dropped across the two components, ftandard is
100 percent. . '

32.0. DPerform 3n operational analysis of a series RC filter and a series .
RL filter in order to detarmine the effects that changes in the
reactive camponents have on the cutoff frequency, given ' ‘ (i
test circuits, a signal generatdr, and a VIW. Oobsexve personal A
safety precautions and follow proper equipment protection procedures,
Standard is within the tolerance of/the test equipment.

LY
.

et —
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LESSCN TCPIC 12.31.1. VECTOR RELATIONSHIFS AND COMPUTATIONS.

Tsvimsted eontact heurs ailotted lessom vopic: lecrning center, 3,0 hours.

Rl OBIECTIVE

Supported entirely by this lesson topic.

* !

when the student completes this course, he will be abie to:

31.0. Perform vector ccrrputation"'s, using the  sine, cosine, and tangent
functions of a right triangle whose sides represent xeactance, -
resistance, and impedance and a right triangle whose sides .
fepresent. the voltage drop across the reactive camponent, the

_ resistor, and the total voltage Gropped across the two catponents.
. Standard is 100 percent. .

ENAELING OBJBCTIVES
Surported ertirely by this lesson topic. .
when the student camletes this lesson topic, he will be able to:

31.10. IDENTIFY the vector that represents the resistive component, by
selecting a vector. suandard is 100 percent. ;

-

I

IDENTIFY the vector that represents an inductive component, by
selecting a vector. Standard is 100 percent. .

i

IDENTIFY the vector that represents a capacitive companent., by
selecting a vector. Standard is 100 percent. ‘
. B!

. IDENTTFY the vector that represents the resultant of reactive
and resistive camponents, by selecting a vector. Standard is
100 percent. -




31.1.

31.3.

31.5.
31.4.
3l.6.

3l.6.1.

3l.6.2.

31.6.3.
31.6.4.
31.6.5.

31.6.6.

z

*

IDENTIFY the leg of a right triangle that represents the resistive
componénty by selecting fram an illustration. Standard is
100 percent. ' ' . :
IDENTIFY the leg of a right triangle that represents the reactive
conponent. by selecting frgm an illustration. Standard is

100 percent. O \

IDENTTFY the leg of a right trianglé that represents the impedance
or applied voltage, by sclecting from an illdstration. Standard
is 190 percent. -

T L

DEFINE total opposition in an a~c circuit by selecting a

statement. Standard is 100 perce .c. s

IDENTTEY how X, and X, ave canbined, py selécting an illustration.
Standard is 100 percent. C

JDENTIFY the hypotenuse, and the adjacent and cpposite sides of
a right triangle, by selecting from an illustration. Standard
is 100 percent.

SOLVE for 'the sine of an angle, given the values of each side of
a triangle. Standard :;.s 100 percent.

“

SOLVE for the cosine of an angle, given the values of each side
of a triangle. Standard.is 100 percent.

SOLVE for the tangent of an angle given the values of each side
of a triangle. Standard is 100 percent. '

USE &' trigoncmetric function chart to find the sine, cosine, ox
tangent of a given angle. Standard is 100 percent.

k]
/s

SOLVE for the phase angle in a reactive circuit, given a
reactive circuit with values, Standard is 100 percent.

DETERMINE +he power factor in a series RIC circuit by cumpleting
the §tatatnnt. Standard is 100 percent.
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LESSON TOPIC 12,32.1. RC FILTER ACTIQN. i

Estimaved conitact hours allotted lessor topie: learming ce»gei', 1, 5 hours.

r

TERMINAL ORJECTIVE
- f/-\

Supported by this lessm?toplc and by lesson topics 12.32,2 and 12..1,3'2.3.

then the student compléetes this course, he will be ablé to:

-~
ks

32.0. Perform an opevraticnal analysis of a series RC filter and a
series RL filter in order to determine the effects that changes
in the reactive cawanents have oh the cutoff frequency, g:.ve.n

.testcmnts,asignalgenexator,andqm Cbserve )
personal safety precautions and follow proper -equipment
protection procedures. Standard is within the tolerance of

téstequxprent. : o . . ,

o5
e

ENABLING OBJECTIVES

Mtlxesuzdentcarpletesthislessmtopg.c;hewillbeableto:

-

32.2.3. ~SELECT, from glven diagra.ms,. the schematic of a se.nes RC o=

pass .filter. Standard is 100 pexoent, ¥

SEI.EI.‘I', froem given diagrams, the schematq.c o;. a series RC high-
pass filter. Standard is 100 percent,

-

32.2.1. Dmmm how £ilter act.:m in a series RC c:xmnt attenvaies
9 and passes different freqtmcms, by sc.lecl‘.n.g staterents. :
Standard is 100 percent, > )

L}
E

32.2.12, SOLVE for the cutoff frequency of a series RC filter, giver |
the valuet of resistance and cape.c:.tance Standard: is
100 percent, ’ :




32.2.4. DETERMINE the conditions in a series RC. circuit when the
applied fregquency is increased and all other circuit values
remain' the same. Givenwalues of fregquency, capacitance,
resistancé, and voltage,, select a table that indicates the
correct conditions. Star‘;dard is 100 percent. N

3

4
.
T
3
!
i
i

LT

yry

g

DETERMINE the conditions in a séries RC circuit when the
applied frequency is decreased. 'and all othex circuit values . '
ramain the same. Given values of frequency, capacitance.

resistance, and voltage, ‘Select -a table that indicates the

' correct conditions. Standard is 100 perce.nt.

32.2.5.

3" 32.2.6. DETERMINE the cond:.tmns in a series RC circuit when the .
Pe, . apphed volragde, is inéreased and all other 'circuit values

< remain the same. Given values of frequency, capacitance,

i and voltage, select-a table that indicates the correct

: cmdit.iops. Standard is 100 percent.

DETERMINE the conditions in a series RC circuit when the
applied voltage is decreased and all other circuit values
remain the same. Given values of frequency, capacitance,
resistance, and voltage, select a table that indicates the
correct conditions. Standard is 100 percent. (

DETERMINE “the conditions in & series RC circuit when the
o capacitance is increased and all other circuit vali °s remain
© ', the same. Given values of frequency, capacitance, resistance,
and voltage, select a table that indicates the correct
conditions. Standard is 100 percent.

T B en,

]

32.2.9. DETERMINE the conditions in a series RS circuit when the
capacitance is decreased and all other circuit values remain
the same. Given values of frequency, capacitance, resistance,
and voltage, select a table that indicates the correct

conditions. Standard is 100 percent.

B S = A e e
s z - ETes
N EA
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32.2.10. DETERMINE the conditicms in a series RC circuit when the
\ f  resistance is increased and all other circuit values remain T
£ the szme. Given values of frequency, capacitance, resistance,

L and voltage, select'a table that indicates the correct

A ' conditions. Standard is 100 percent.
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32.2.11. IETERMINE the conditions in a series RC circuit when the

: resistance is decreased and all other circuit values remain

) the same. Given values of frequency, capacitance, resistance,
" and voltage, select a table that indicates che correct
conditions., Standarxd is 100 percent.
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LESSON TOPIC' 12,32,2. RL FILTER ACTION

Estimated contaet hours allotted lesson topic: learming cemter, 1,5 hours.

- TERMINAL ORIECYIVE

£

h

Suppartedd partially by this lesson topic and by lesson topics 12.32.1
and 12,.32.3, .

When the student campletes this course, he will be able to:

32.0. Perform an operational analysis of a series RC filter and a
' . series RL filter in order to detemiine the effects that changes
in the reactive camponents have on the cutoff frequency, given
test circuits, a signal generator, and a VIVM. Cbserve
safety precautions and follow proper equipment protection
procedures, Standard is within the tolerance of the test
equiprent. = v

i’  ENABLING ORJECTIVES

4 L]

Supported entirely by this lessan topic.

vhen the student campletes this course, he will be able to:

-

32.4.2. SELECT, frcm given diagrams, “the schemat:.c of a series RL
4 high-pass filter, Standard is 100 percent.,

SEI.E:I‘, fram given diagrams, the schematic of a series RL
low-pass filter. Standard is 100 percent.

DETERMINE how filter action in a series RL circuit attenuates
and passes differerit frecuencies, by selecting statements,
Standard is 100 percent. -




32.4.12.

\ ) )
COMPUTE the cutoff frequercy of a series RL filter, given the
values of resistance and inductance. Standard is 100
percent.

"

DETERMINE the conditions in a series RI, circuit when the applied

. frequency is increased anc all other circpit values remain the

same. Given values of frequency, inductance, resistance, and
voltage, select 2 table that indicates the correct conditions.
Standard is 100 percent.

° a

DE'\IEH-‘EII\TE the conditions in a series RL circuit when the abplied
frecuency is decreased ané all other circuit values remain the
same. Given values of freguency, inductance, resistance, and
voltage, select a table that indicates the correct condltn.ons
Standard is 100 percent.

DETERMINE the conditions in a series RL circuit when the applied
voltage is increased and all other circuit values remain the
same. Given values of frequency, inductance, resistance; and
voltage, select a table:that.indicates the correct conditions.
Standard is 100 percent. o . .

DETERMINE the conditions in a series RL circuit when the applied
voltage is décreased and all other circuit values remain the
same. Given values of frequency, inductance, resistance, and

. voltage, select a table that indicates the correct conditions.

Standard is 100 percent

-

DETERMINE the conditions in a series KL circuit when the
inguctance is increased and all other circuit values remain
the same. Given values of frequency, inductance, resistance,
and voltage, seléct a table that indicates the correct
conditions. Standard is;100 percent.

DETERMINE the conditions in a series RL circuit when the
inductance is decreased and all other circuit values remain the
same. Given values of freguency, inductance, resistance, and
wltage, select a table that indicates the correct conditions.
Standard is 100 pexrcent.

DETERMINE the conditions in a series RL circuit when the
resistance is increased and all other circuit values remain
the same. Given values of freguency, inductance, resistance,
and voltage, select a table that indicates the correct
conditions. Standard is 100 percent.
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32.4.11. DEIERMINE the conditions’ in a series R gircuit when the
resistance is decreased and all other dircuit values remain
the same. Given values of frequency, inductance, resistance,
and voltage, select a table that indicates the correct
conditions. Standard is 100 percent.




" LESSON TOPIC 12.32.3. OPERATIONAL ANALYSES OF SERTES RC AND RI CIRCUITS.

Estimated comtact hours allotted -lesson topic: - learning denter, £.0 howre.

TERMINAL OBJECTIVE

/

Supported partlally by thJ.s lesson toplc and by lesson topics 12. 32 1
and 12.32.2.

when the student campletes this oourse', he will be able to:

32.0. Perform an operational analysis of a series RC filter and a series
RL filter in order to. determine the effects that changes in the
reactive camponents have on the cutoff frequency, given test
circuits, a signal generator, and a VIVM. (bserve personhal safety
precautions and follow proper equipment pmtec&wf procedures.
Standard is within the tolerance of the test egquipment.




MODULE 13.0. SERIES RESONANT CIHCUTTS

Estimated contact hours allotted this module: Zeming center, 4.5 hours.

TERMINAL OBJECTIVE

Supported entirely by this module, ’

-

-

When the student camplétes this course, he will be-able to: --

33.0. Measure total current in a series RIC circuit in order to
determmine when the circuit is at, above, and below resonance, and
calculate X, and X, at the measured frequencies, given the N.E.A.T.,
device 6, a signal generator, a multimeter, a VIVM, and the
necessary instructions. Observe personal safety precautions and

.‘foJ.'Low proper equipment protection procedures. Standardg is
" 100 percent.

-




" LESSCN TOPxC 13‘.33.1‘. SERIES RIC CIRCUITS AT -RESONANCE.

{ Zszimazed comiact hours allotted lessom topie: Zeam;ing eenter, 1,0 hour.

L -

Suppdrted part.ia:uyﬁs lesson topic and by lesson topics 13.33.2 -

When the student completes this course, he will be able to

L

w

33.0:. Measure total current maserlesRI.C cn.rcu.tt morderto
'detenmne when the circuit is at, above, afd below resonance,
and calculate X, and X, at the measured frequencies, given the
N.E.2.T., device 6, a signal genevator, a multimeter, a VI'VM
and the necessary instructions. Observe personal safety
precaut:.ons and follow proper equipment protecta.m pa:ooedures
Standard is 100 percent. . , e

]
ENABLING ORJBCTIVES
Supported entirely by this lesson topid.
When,the student campletss this lesson topic, he will be able to:

33.1.4. DEFINE the resornant freguency of a series REC c1rcu1} by
'selecting a statement. Standard is 100 percent.

¥ _ ;
. " IDENTIFY the effect on total impedanc- of varying the frequency

of a series RIC circuit to slightly above or slightly belaw |
rescnance by selecting statements., 3Standard is 100 percent.

DESCRIEE the current -in a series RIC circuit at its resonant
freguency by selecting statements, Standaxd is 100 percent.
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33.2. SCLVE for true power in a series RIC circuit. Standard is
100 percent. . ’
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| LESGON TOPIC 13,33.2. VARIATIONAL ANALYGES OF RESCMANT SERTES RIC
: CIRCUTTS.

. < ! - .
0 - - -

Estimesed eontact howrs allotied lessor. topie: learming center, 1.0 hour.

¥

TERMINAL OBJECTIVE

Supported partially by thJ.s lesson topic and by lesson topics 13.33.1
and 13.33.3.
L b .

When tic sﬁident campletes-this course,” he will be able to:

| 33.0: MeasuretotalcurmtmasenesRICcmtmorderto
- determine when the c.u:cult is at, above, and belm resonance,
and calculate Xe and X, at the measured frequencies, given the
°N. EA‘I‘., device 6, a signal generator, anu.ltimeter, a VIvM,
and the necessary instwuctions. Observe personal safety
“precautions and follow proper equipment pmtectmn procedures,
Standazﬂ is 100 pement. *

¥

ENAEL,ING OBJECTIVES

Supported entirely by this lesson topic.

¥

When the student completes this lesson topic, he will Be able €o:i

33.1.1. DETERMINE the conditions in a resonant series RIC circuif when -
the appligd frequency is varied, Given a schematic and the
. values of frequency, voltage, and companents, select fron a
table the’'conditicns that ocour when fre wenCy is vaned.
Standaxd J.S 100 percent .

- -

I’ S P, e —————

33.1.3. DEI'ERMINE the conditions in a resonant serjes RIC circuit when
the inductance is varied. Given a schesrata,c and the values of
frequency, voltage, and the conponents, seiect from a table
tha conditions that ocour when inductance is varied, Standard

. 18 100 percent.




DETERMINE the conditions in a resonant series RLC circuit when
thé capacitance is varied. ~Given a schematic and the values

of frequency, voltage, and camponents, Select fram a table the
conditions that ococux. when capac.ztance is varied. Standard is -
100 petcent. ,,, ?{33

’

DETERMINE the effects on yoltage Measured across the reactive
cponents of a series RIC circuit at resonance by selecting
statements. Standard is 100 percent. “

alaEeyiy Lee Pl .
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LESSCN .TO?IC 13.33.3. OPERATIONAL ANALYSIS OF THE RESONANT SERTES
RLC CIRCUIT. ’

+

Estimates contast hours allotzed iesson topie: learning center, 2.5 heurs. |

TERMDNAL CRIECTIVE

L]
I

Supported par+ially by this lesson topic amd by lesson topics 13,33.:
and 13,33.2

When the student campletes this course, he will be able to:

~

33.0.  Measure total current in a series RIC circuit in order to
determine when the circuit is at, above, and below resonance,
and caldulate X, and X, at the measured frequencies, given
the N.E.A.T., device 6, a signal generator, a multimeter,:a
VIVM, and thé necessary instruciions. Observe personal safety’
precautions and follow proper ‘équipnent protection procedures,
Standard is 100 percent. ] :

ENABLING OBJECTIVES

Supported entirely by this lesson topic.

Vhen the student completes this lesson topic, he will be able to:

33;3. Mtotalcurmt in .a series RIC circuit in order to
determine when the circuit is at, above, and below resonance,

given the N.E.A.T., device 6, a signal generator, a multimeter,
a VIVM, and the necessary instructions. Standard is 100 percéit.

33.3.1. CALOUZAIE X; and X, at the measured freguencies. Standard is
within limits of equipment,
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MODULE 14.0. PARALLEI, REACTIVE CIRCUITS.

n

Estimated contact hours allotted this module: learming center,

-
. t .

-

STERMINAL OBJECTIVE

FEUN fgmedkc 3t e o

Suppovted entirely by this module.

L "
. .

When the student campletes this course, he will be able to:
] :%% "

34.0. Measure total and branch cwTents in a parallel RIC circuit in
order to detexmine when the circuit is at, above, and below
resonance, andcalculateXLandxca_.tthen'easured fr quencies,
gi_ve.n the N.E.A,T., device 8, a signal generator, a multimeter,
VIV, andthenecessazymstmctmm Observe persona. safety
precautions andfollwproPerequ;mentprotectJ.mprowdures
Starﬂaxd is 100 percent.
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. LESSON TOPIC 14.34.1. THE PARALLEL RL CIRCUIT.

L3
-

Estimated eomiact houss cllovzed lesson topic: learning center, 0.5 hour.
'r%mm OBJECTIVE

Supported par'c:.ally by this lesson topic and by lesson topics 14.34.2,
14,34.3, 14.34.4, and 14.34.5.

¢

When the student completes this course, he wil. be able to:
3

34.0. Measure total and branch currents in a-parallel RIC circuit
in order to detemmine when the circuit is at, above, and below
. resonance, and cdlculate % and X. at the measured frequencies,
-~ given the N.E.A.T., device 8, 2 signal generator, a miltimeter,
ha'V‘I‘VM, and the necessary -instructions. Cbserve personal '
safety prrcautions and follow proper equipment protection
. procedures, Standard is 100 percent.

ENABLING ORJECTIVES

"

S%rted ent::.rely by this lesson topic. 4

vhen the student campletes this lesson topic, he will be able to:

-

34.4.4. DETERMINE the effects in a parallel RL circuit of a variation
in applied voltage. Given a schematic diagram and circuit
values, select a table that indicates the correct condltlms

Standard is 100 percent.

- T

34.4.2. DETERMDE the effects in a parallel RL circuit of a variation
w in resistance. Given a schematic diagram and circuit values,
© - select a table, that .mc'llcates the correct conditions. Standard

is 100 pe.rcent. .

-
1

&




- \ N
: 34.4.3. LEIERMINE the effects in.a parallel R circuit of a variation
3o in inductance. Given a schematic diagram and circuit values,
O select, a table that indicates the correct conditions.

A"
e
&
T -9
L]
l:-l

? LETERMINE the effects in a allel BL-circuit of a variation

: in frequency. Given a schematic diagram and circuit values,

i select a table that indicates the correct conditions. BStandard
c is 100 percent.
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LESSON TOPIC 14.34.2, THE PARALLEL RC CIRCUIT.

Esvimated convaci hours allotted lesson topic: learning center, 0.§ hour.

- -
. ~

TERMINAL OBJECTIVES

Supported partiall‘ by this lesscn top:u.c and by lesson t0p1cs 14.34.1,
14.34.3, 14.34.4, and 14.34.5. .

" Wnen the student completes this course,” he will be able to:

34.0. Measure total and branch currents, in a par ‘el RIC circuit in
order to determine when the circuit is at, above, and below
resonznce, and-calculate XL and X, at the measured frequencues,
given the N.E.A.T., Qevice £, a signal generator, a multimeter,
a VIVM, and the necessary instructions. Observe pevosonal

" safety precautions and follow proper equipment protection
procedures., Standard is 100 percent.

ENABLING ORJECTIVES

‘Supported entirel'y by this lesson topic.

Vhen the student campletes this lesson topic, he will be able to:

34.3.4. DFETERMINF. the effects in.a parallel RC circuit of a variation
s in applied voltage. G:!.ven a schematic diagram aid circuit
values, select a table that indicates the correct conditiens.

Standryd is 100 pexcent.

34.3.2. DETERMDNE the effects in a parallel RC circuit of a variation
in resistance. " Given a schematic diagram and circuit values,
select a table that indicates the correct conditions. Standard

..is 100 percent.

-




’ ’ .. .
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I:EMIE the effects in a paraliel RC circoit of a variation
) in capacitance. Given a schematic diagram and circuit values,
selectatablethatmd.lcatestheoorrectcmdlums Standa.rd

:..s.‘..OOpercmt

- .
. '

AN
N

-
3

7 - 34.3.1, DEIERMINE the effects in a parallel RC circuit of a variation
: in frequency. Given a schematic diagram and circuit values,
3 ‘ select a table that indicates the correct conditions. sStandard

A : is 100 pe.rcmt. T
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LESSON TOPIC 14.34.3. THE PARALLEL RESONANT CIRCUIT.
Estimated contact hours allotted lesson topie: learning center, 0.5 hour.
TERMINAL OBJECTIVES

Supported partizlly by this lesson topic and by lessop topics 14.34.1,
14.34.2, 14.34.4, and 14.34.5.

When the student campletes this course, he will be able to:

34.0.  Measure total and branch currents in a parallel RIC circuit in
: order to determine when the circhit is at, above, and below
resonance, and calculate X, and X, at the measured "reguenues,
given the N.E.3a. T.s deva.ce 8, a smg-nal géenexator, a miltimeter,
a VIV, and the necessary J.nstructm?sfﬁoserve personal
safety precautions and follow proper equipmerit protection
procedures. Standard is 100 percent.

ENABLING OBJECTIVES

-

Suppo?:‘ted entirely by this lesson topic.

‘When the student completes this lesson topic, he will be able to:

34.2. DEFINE the natural resonant frequency of an ideal parallel IC ‘
- circuit by selecting the definition. Standard is 100 percent.

IDENTIFY the impedarice of a paralle} IC-circuit.at,resonance in
reference to the circuit and to the tank, by selectmg statements.
Standard is 100 percent

<

*

IDENTIFY the mpedance of a parallel IC circuit above and below
its resonant frequency, by select.mg statements Standardg is
100 parcent
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34,2.3. DETERMDE the cu.rJ:eni; in a parallel IC circuit at its .
rescnant :ﬁreqmncy, by selecta.ng statements. Standard is

100 percent.
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IESSONATUPIC 14.34.4. VARIATIONAL ANALYSIS OF THE PARALLEL RﬁSONHNT

i
ctheurr. .

Estimaved contact hours allctted lesson topic: learning center, 2.0 hours.

. b
TERMIRAL OBJBCTIVES

Supported partiaily by this lesson topic and by lesson topics 14.34.1, &
14.34.2, 14.34.3, and 14.34.5. '

F .
- .
T - Fra

¥When the student campletes this course, he will R able to:
'34.0. Measure total and branch currents in a parallel RIC circuit jn
order to determine when thé circuit is at, above, and below
resonance, t:i calculate X, and X, at the measured frequencies,
given the N. A.T., device 8, a signal generator, a .miltimeter,
'a VIVM, and the necessary «instructions. Cbserve personal -
safety precautions and follow proper equipment-protection

“~.  procedures. Standard is 100 percent. :

*

ENABLING ORJECTIVES

P

Supported entirely by this lesson topic. ™ °

When the student completes this lesson topic, he will be able to: ’ —

34.1.1. DETERMINE the conditions in a parallel resonant IC circuit when-
: the applied frequency is varied. Given a schematic and the
values of frequency, voltage, and the components, select a
table that indicates the correct conditions. Standard is.

100 percent.

34.1.2. DETERMINE the conditions in a parallel resonant IC circuit when ,
the capacitance is varied. Given a schematic and the valucs of -

frequency, voltage, and the components, sélect a table that

indicates the correct conditions. Standard is 100 percent.

<
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- 34.1.3. DETERMDT the ‘conditions in a'parallel resonant IC circuit when -

;

-

+

.

“the inductance is varied. Given a schematic and ‘the values of
frequengy, voltage, and the camonents, select a table that
indicates the correct conditions. Standard is 100 persent, -
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#% | LESSON TOPIG 14.34.5. OPERATTONAL ANALYSIS OF THE PARALLEL RESONPN S

Estimated contact hours alloateé lesson topic: learming cénter, 2.0 hours.

TERMINAL OBJECTIVES ) ' .
, ‘&zpportedpamallybvtmslessmandbylessontoplcsmul 14 .34.2,
14.34.3, and 14.34.4. ‘ . ’

\Whe'nthesuﬁent'cmpietesﬂﬁscourse,hewiubeébleto:

o 34,0, bEasuretotalandbranchcuzrentsmaparallelmcm.rcmtm -
C ' ordertodsterm.nevmenthecn.rcnutlsat,abwe and below
- resonance, and calculate xL and XC at the measured frequencies,
given the N.E.A.T., device’'8, a signal generator, a multimeter,

A VIVM, and the necessary instructions. Cbssrve persocnal

safety precautions and follow proper equipment protection
procedures, Standard is 100 percent, :

ENABLING CQBJECTIVES

- P

-

Supported entirely by this lesson topic,

-

When the student cowpletes this lesson topic, he will be able to:
. . - Cw

34,5, _MEASURE total and bianch currents in.a parallel RIC circuit in
ordertodetemhxewlmthe circuit is at, above, and below
resgnance, given the N.E.A.T., device 8, a signal generator, a
miltimeter, a VIVM, and the necessary instructicens, Standard is

100 percent.

34.5.1, CALCULATE X and X, &t the measured frequencies. Standaxd is
100 percert.
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Federal -
*Stock Number

- F&N or manufac-~
turer's part’
number if no . .
FSN assigned

¥

Maltimeter o 4G6625-135-9839 $118.00
Oscilloscope - "Open purchase 158.70

]

Vacmum-tube volt * 6625-643-1769
Signal generator  Open purchase
Basic voltmeter  Open :

iasic ammeter Open
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*  Designator  Quantity
Federal Stock Numbar Number Required:

ASIIS"E)INDDE{'IODIRECIOHOFNAVALTRABHNGDEVICES
COG.\IIZANCESWSBOL“Z o"

MA VoM 752/2V
‘Vantage I

for Norelco 2200

.
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T e . Designator  Quantity
Required

NMEnc;at:ne

M v
. Il

- +

ASLIS'JEDINEDEKIODIRBCIURYOFMWALTRAINWGDMCES

— N coeﬂmcrsm"zo":[

Contract. number

NOOL23-69-C-1413 ) 6817/9

(odified) | 6910-00-943-1151 6617

6910-00~943-1154 . 6B17

. NEAD.'6 »  6910~00-943-1156" 6B17-6

6B1l7-8

N.EA.T. 8 6910~00-943-1158 .
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