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. S August 19, 1977
v t

The Workshop to develop an Electronics Articulation
Agreement between Baltimore County Comprehensive High
Schools, Vocational-Technical Schools, and the Cetonsville
Community College has agreed upon and recommends the
implementation of the following policies and procedures
contained in the appended report.
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INTROLUCTION

, Students completing curricula in comprehensive high schools and Vocational-
Technical Schools often repeat the same related materials, experiences. and
courses in college. In order to minimize this needless repetition and to address

, ¥he problem of articulation between comprehensive high schools, Vocational-
Technical Schools and the Catonsville Commnity College, this workshop was con-
vensd for the week of August 15 through Avgust 19, 1977. "’

Representatives from three Vocational-Technical Schools - Southeastern,
Eastern, and Western; two comprehensive high schools - Dulaney and Catonsville;
© and the Catonsville Commnmity College participated in the workshop to develop
- & proposal for an integrated curriculum. .

The workshop participants determined that students often repeat introductory
material, experiences, ani. courses upon enrolling in an electronics college pro-
gram. Although the Catonsville Community College has a credit-by-examination
policy, by which the student may’ challenge many of the college courses for credit,

many stulents are reluctant, for various Treasons, to take advantage of this alter-
native. °. .

-~

The similarity of the electromics curricula ideally offers a basis for an
articulation agreement and the yresentation of an integrated program. By initiat-
ing an integrated program, a student would be aware that he or she could bypass
the college course and still receive college credit by advanced placement through
an earnest atterpt for higher achievement on the high school level. This would
provide incentives for the student to continue on and complete the degree require-
ments on the college level; an opporturity to broaden technical competency; to
strive for excellence on the high school and Vocational-Technical School level,

and -even to encourage enrollment in both the high school and college electronics.
. curricula. '

Through “the Articulation Program and the resulting newly developed channels
of communication, the Catonsville Commumnity College will gain additional insight
as to how better serve the individual needs of the participating students.

This document represents the efforts of the workshop to ease the students
transition from high school to college. Not only were the participants able to
present concrete articulation proposals, but through working together got to xmow
each other and gained valuable insight into the programs conducted at each institu-~

-~ tion. A spirit of continuing cooreration and mutual respect has daveloped from
~=+ the workinop, which will promote better commmnications between the comprehensive

\‘ ‘thigh scho\ols, the’ Vocational-Technical Schools, and the Catonsville Community °
College-

A ey . T A

™
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The workshop participaniis agreed upon seven objectives for the project.

R

Evamine each institution's course vbjectives and learning sequences in the

. L]
_Compare the course objectives and learning experiences.

Recommend changes, if necessary, to obtain uniformity in course objectives

‘Develop an articulation agreement.

Develop implementetion procedures at the participating institutions.

Develop i‘oilow—up procedures to evaluate the effectivensss of the articula-

eleot:'l:o‘nic ar;;.e.
.2..
3.
and le'?.mjzxg experiences.
o be
._ 5
B 6.
.tion agreement.
_7.

Develop’ afrticulat ion credit examination for-articulated courses.




- \ ) , -
ELE 101 Fundamentals of Electronics I y credits
) ELE 102 Fundamentals of Electronics II L crefits —_—
/. \
The following criteria must be met in order for the students to receive the
_ Credits: '

- A letter of certification from the electronics instructor and verified by the

Articulation Agreement
\ B&ltimore Cou;zty High Schools and Vocational Technical Schools -
Te

to Catonsville Community College

Catonsville Commuiity College has agreed to grant college credit to students
oomple’ging the Electronics Program at a Baltimore County High School or Vocational
c‘;al School for the following courses:

v

,7. Students shall complete an eéuivalent two year articulated Electronics Program

\at & Bultimore County High School or Vocational Technical School with an
\?.verage grade of B or better. ¢ . .

2+ Credit for the articulated courses shall bée awarded upon the successful oome
' pletion of bhe articulation credit examination with a grade of T¢% or better.

school principal will then be issued.

3
oS
*

3

3

- 3> Request by the student for the credit mst be made within two years after - - - —

—N;x»\_:; ke ~The letter of certification shall mean that the student has satisfied the

areas and laboratof'y experienges. ~ . B
" Articulated : > Laboratory )
es Areas Experience
EIE 101 o Voltage and Current Voltage/Current Relationshipe

I Scientific Notation Resistance in Series
Resistance in Series’ Resistance in Parallel
Resistance in Parallel Resistance in Series Parallel
Resistance in Series Electrical Power in 'R"

Parallel
Electrical Power in "R" Capacitance
Capacitance Inductance ’ .
Indvctance The Sinusoidal Waveform
The Sinusoidal Waveform Inductive Reactance
Opposition in AC Circuits - Capacitive Reactance
¢ RC Circuit Respopse Impedance
RL Cirocuit Response . RC Circuit Response
Vector Algebra RL Circuit Response
- RCL and Resomance
RCI: &Resonance Power in AC Circuits
s Power in A Circuits
&
3=

gradustion from the High School or Vocational-Technical §chool.

L
1

»

\ requirements of Ehﬁrtrcmted—electmnicg_pzw at the High School or
! Vocational-Technical Schools This includes the fol[lWi:ngmﬂ::i;csulza:l:e;Lco\u:cggL ,

RS

[ ia




. laboratory
Areas \\@_cgrfence
*  Resomnance . Rescnance )
Filters Filters -
Transformers .
Power Supplies Power Supplies
Voltege Multipliers Voltage Multipliers
Voltage Regulation . Voltage Rsgulation
Bagic Amplification
Jcltage Amps Voltage Amps
) . Feedback Amplifiers Feedback Amplifiers
B o~ FOEOT.'B '
: Frequence Response . Frequency Response
Power Amplifiers . ,Power Amplifierg
Maltistege Amplifiers - . )
’ Oscillators - : * Oscillators
& Commmication Systems . Commanication Systems
o
,\\ \ -
. | I
f! . T N
‘ ~h- e




IMPLEMENTATION PROCEDURE .

, ~_ High.School and Vocational-Technical Schools
Implementation Procedures Jwith Catonsville Cgmmunity’ College

1. Implementation Procedure at the Community College 5

i

A. To implament the articulation sgreement at the Jeommni ty college, the
following procedure is proposed: /'
1. The College will sext‘ up Admissions Office "a.nd Record Office procedures
to handle students that are certified f01l' credit from High School/Voca-
tional Technical schools. (See Part 1-B/below for sample procedure.)

2. Program coordinators at the College wil],/ interview the students and

maintain files for follow-up of students recelving the certification
for credit.

-

B. Suggested procedure for commnity college a:’dmission of student with letter
of certification.

2 \/’/’—\‘ { ‘
1. VWhen applying for admission to CCC, the student will present the

‘ ) __ appropriate letter of certification al\bng with the-epplication for
o admission. A - “’Ii : \“\__‘

, H .
2. 3The records office at the college will grant a grade of "S" for the
{ course(s)’ ¢ertified. Thd grade(s) will be recorded on the studentts
*  rvecordewith ;the notation "Credit Per Articulation Agreement,' and the
letter of*certification retained in the student's file. .
, 3+ The college records office will forward a copy of the student's record
. with the course credit awarded to the Program Coordinator. The Program

Coordinator will notify the high school/Vocational-Technical School
. instructor. -~ T

L4e The studert may register for the next course in the curriculum seguence.

1iI. Implementation Proéedure t the High S;:hool/Vocational-Technical Schools.

4. To implement the articulation agreement at the High School/Vocational-
— - : Technical schouols, the following procedure is proposed:

guidance personnel, work-study coordinators and students.

2. The schools will develop methods of publicizing the agreements in order
to encourage students to take advantage of this opportunity.

3« The schools will develocp a procedure for certifying students for credit
in the course or courses for which he or she is eligible for articula..
tion credit. The original of this letter will’ be given to the student,

a copy will be mailed to the CCC Electronics Department Coordinatoro
(see sample letter of certification

1. [The schools will communicate the details of "agreements to the Coordinator
of Industrial Arts and Vocational Education, principals, teaching faculty, _

» -t

0
o




A,

B.

Articulation Agrwement Maintenance and Review

Yy

The irbiculation Agreement shall be reviewed at least everé- three years
by representatives of the Industrial Arts and Vocational Technical Pr
and the CCC Electronics Department. )

Revisions of applicable cdurse syllabi at any of the participating schoolé
or CCC should be sent to the applicable ingtructors, ;
N ~ £

Ll
et .-
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Sample letter of Articulation Certification
High School/Vocational-Technical School O

T0: CCC Representative/Coordinator

FROM: Recommending Schcol

Re: Student Name: Articulated Credit Certification

This is to certify that has successfully
. . « Name
completed the Program as of . Based upon
i Certification Date
the articulation egreement it is recommended that credit be given for the following

- courseS° (Bnroliment must occur within two years of the certif:.cation date.)

1
(2ist applicable collége course(s):
, \\ 1]

\
\

Q

The andersigned certify t} +t the student has met the eriteria as defined in
Part IT of the Articulation igreement for courses produced by representatives of
~ Ba' *-ore County High Schools and Vocational-Technical Schools and Catonsville
" Co. ity College dated and has at least a B averaga.

Instructor

Principal

(FOR COLLEGE USE ONLY)

Interview with representative of Catonsville Communi ty College Department
‘Dq.te .

 Department Representative

Verification of Credit

Division Head

O

-

1z J
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FOLLOW~UP PROCEDURE

In order to provide for ob;]ective evaluation of the articulation agreement,
*bhe—tenowing*prooemea were agreed upon by the workshop partigipants to develop -
‘& greater understanding of each imstitution's progress and allow for & more pre-
o:lse evaluetion of atudents accomplishment- .
1. The Program Coordinator in the Eleotronics Department at the College
clowill maintain records of students certified for articulated credit.

\ o
o~ N o

2. Progress of students receiving credit-will de moﬁitorad anmmually wntil Q,,-
. completion of the program or termination. .

.

3. Rcogress of each student will be provided annmally td the recommending

e et i o i

teachex:.

q“ih. - At the end of two (2) yesrs, the artioulation agreement will be evaluated
i and thereafier on an annual basis, to include the following for participgte
-x ing studentes

Be Number of students who oomf»lete the degree or certification program.
be FKumber of students who withdraw from the program,

. Ce Number of high school and Vocational-Technical students who select
the Articulation Program rather than the Catonsville Community College
credit-by-examination.

1

.de Percentage o:.‘.‘ electronios Articulation Program students who find related

e . employment and/or continue educational goals.

e, A copy of the annual report will be sent to the Coordinator of Indus-
* trial Arts and Vocational Edﬁcﬁtion of BaMtimore County, the Catomsville
Community College Division Heaa, a.nd Director of Career Programs.
5e At thé end of thyee years, the Codr:linator of Electronics at Catonsville
" Community College will spomsor & meeting to re-evaluate the Articulation
Agreement.

-

™~
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(SAMPLE FORM)

STUDENT EVALUATION S

- |

- R . = R ‘
m;ﬁesz Fall . ____ "Spring _____  Summer —— Year ___ , I

.. Figh Bohool/Vocational Technical School Atbendsd: |

o

[ . i

r tio: ement ¢

BRI - 3 [0} R

“ - EIR 102 '

... College Majors :

Ny s . I

< - Keg 8 es_Completed . N

T Course Course Title Grade 3 '

omnn Q.P.A, ’

dgments :

5t
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During*the entire workshop on Articulation of Electronics Technology,
an atmosphere of mutual respect and dedicaticn +6 purpose developed. The
similarity of the electronics courses in use at the participating institutions,
the need to minimize needless repetition, and the need to encoursge students

to further pursue their electronics training provided emphasis for early con-
ocurrence on an articulation agreement.

AN A"?_Hovevar,,the articulation agreement, its policies and procedures, will be

of 1ittle or no value unless ultimately he electronic students, and potential

“7T 77 7 students’ are properly informed of its existencer and understand its full sig-

i
t.z? :
i

nificance. The participants of this workshop wholeheartedly encourage the
. Baltimore County School System, in particular the individual schools, %o, give
. proper emphasis vhen publicizing the articulation agreemerit.

\“'
.
*

The following were viewed as significant accomplishments of the workshop:

ﬂ_‘:‘,( Providing the high schcol instructors with a first hand knowledge of
SRS the commmity college program. ’
YA Providing the college staff with first hand knowledge of the highschool/

. vocational school programs.

Identification of specific skill and knowledge factors necessary for
+ . successful completion of college programs. :

Eatablishment of an integrated program to encourage continued technical

,,'1:;.“_-‘—_. ' . education. - P,

- —— e,

. Construction of an evaliation instrument.

The participants also realize the impoxrtance of Jthe. follow=-up procedure, as

well as the necessity for a conferemce to re-evaluate the articulation agree-
ment in the near future to ensure the success of the agreement. :

Hopefully, because of the renewed cooperation, understanding and respect
resulting in the initial success of this workshop, other disciplines will be.
= encouraged to undertake a similar endeavor. Indeed this has been 2 most worth-
L~ -..--while and profitable experience for all .concerned.

~10-
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Come .. CATONSVILLE COMMUNITY COLLEGE -
'ﬁ.«;‘:‘ e Catonsville, Maryland 21228 } -
S N NMath/Engineering Division {
=l 1. Course Title: e e - - e e e —'-"“:‘}
— ‘ . Fundamentals of Electrom.cs I ELE 101 ()4. 3,3) ) i
. SN .- . |
z‘ o ’ - T j
2. Texﬁbooki":f ' |
f.‘ . Direct and Alternating Current 1
Second Edition ~ Oppenltieimer, Hess, Borcher,s |
T " MeGrawsHill, 1972 : .
/ 3 Course Objectives. — = ~—,—;\ C
et ' ! \‘.f{ )’ -
o - See attachment #l K% ,
% \ , N . _3;2:.,.__—-—————*—— —— o
i - /T;‘a - ¥ 1 .
¢ I A
-—--—-—-—h. --Sequenee or*top*rcs and time gllocations: \
- . See attachment #2 _ L ’
e - ’ ‘ ~
- .»' 7 ' . .’/ 4
- 5. TPeaching Procedures and Clgssroom activitius: .
e , Lecture - discussion - demonstration snd student partici- °
& pation .
’ “6'. - Grading I;racti ce: See teacher of the course ibr thls 1nformation.
;' SO% lecture
4 50% lab experience /
;
7. Attendence .Policy: o , )
See attachment #3




. The student willqdemonstratn an understanding in the aress of

Attachmmnt #1 .
ELE-101 GOURSE OBJECTIVES

~measurement. The student will calculate basic quaﬂities using

e ot e "
. i

B R e
R R s . N

- scientific notation and slideruls. ' S

' The atudent”ﬁill demonstrate an understandlng in the area of

. ,’atomic structure and electrostatics.

v.ships dr DC t:rpe circuits.

N
AN

The*student will calculate

basic formulas of charge. 2 - ' [P - e e

The student will demonstrate an understanding in electrical units

of measurement such as charge, voltage, current and resistance,

The student will cslculate these quanities and their relation-

A

|
|
7.!

‘capacitance both DC and AC c1rcu1ts.

: al physical and electrical properties of inductance.

SR |
The student will demonstrate an undérstanding in the area of

Ohm's Law. To celculste the relationships of Ohm'!s law circuits,

‘ ‘such as series, parallel and complex DC circuits.

" The student will demonstrate an understending in the area of AC

“,measurements. aThe student will calculate average, efféctive

¢ ———— e« b s .,

The student will also calculste frequency

voltage end current.

. of* AC waveforms. \ o

\

The student will demonstrate an understanding in the theory of

The sturent will calculate

‘several physical and electrlcal_pnopertles of capacltance.

‘

Thegstudent will demonstrate an understandiﬁg in Electromagnetic

induction DC and AV circuits.  The student will calculate sever-

it

g




@ p ' - 8 Theratudent‘rwill demox.;strate an undersfg_an@iﬁg in R=I~C circuit analysis
*m W ' A:':cirouits:’ The stud?nt \gill analysis using trigomometry.and the V-
. ) ? operator to.solve cj,rcizf'i; problems, : Problens will include series and -
i;oa.rallel circuits, C e ; R

e, 'me student will demonstrate an understa.nding in theory of series and’

)

) fmen o w._;pamllel resonant circuits. Tho student w:.ll be able to calculate all

x b

‘conditions of resonant cirm}.:.ts. & R . ' “

/
.t 14 By

N .. . “';i &
.

| { " The Following Ob;]ectives Pertain to Tab .

T

«u""‘"‘
NEZS
o

“1. Thel stuiant will demonstrate his sbility to perforn with VOM, vm,
: f

\ ‘ h.nd RF 8ign51 generator, frequency counter a.nd Oscilloécope bagic

dsuremen‘ﬁa of electrical components and also their relationships dis-

. /f rj_in_lﬁchme_olass- = P B -
vy
(‘2. le student will var.‘ify\ith test equlpment laws and zelationships

- - = . JE——

Nt e d,;scuss in’ lectv.re class Buch ag:’ : I , S
 Chm's law - series, pa.rallel, complex : e
Capacitance -~ DC and AC B
Inductance - D¢ and AC
Resonant circuits - series and paa:allel
- AC waveform measurements ‘

o R=Ks k-4

a‘n’:‘
| N T
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M Fundamental,

Length,

Mied

Quantities ang Concepi:s

mass and time

Structure of the atom

Charge

—"1 ~»~cou1nmbs law-

{f ~ Il. Physichl ahd Electrical Units
L " "A. Length, mass and. time

Bo
- - B

Work,

.enexr

Electric c

8Y and power

ircuit

D

‘Voltage, current. and resistance

III. Chin's Law and Powex:; -

‘ﬂm's law '

T B. " Sbries oircuit b SN

. ~ Parallpl eircuit pc ¢

i A N Gomplex circult be R
C ' E o TR
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. A. Physical
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; ' cC. ~-»time constants :
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. ... B. Electrical -
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5 - D, ‘Phase
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EfT Vi. R -\Gigguit Aﬁalysis
A
;H 4. Pure resgbtance circuit-
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« ©. . Pure capacifagce circuit ‘
D, J operator
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N
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SLEQUENCE OF TOPICS AND TIME ALLOGATTONS

lryéék-
1 week
3 weeks
1 weelk
\
' 1
\
\
1 week -\
\
\\
\
3 weoks
,3 ep——
-
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. ‘\VI.‘Q. Series and Perallel AC Circuits 3 weeksv

*. B. Series AC circuit
. C. Parallsl AC circuit !
" D. Power in AC Circuit

<
" e i s =

Y

——VIII: ‘“’Se{@eé"iﬁd”?araliél" Resonant Circuits 2 weoks
S A. Series resimance . R
:‘fg Lo Bo Bl’l and Q C s
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g v CATONSVILLE .COMMUNITY COLLEGE

o — Catonsville, Marylgnd 21228

) ’QMV;;;N;K - - ~~~MW»MWT~;;7ﬁath/§§gineoring ﬁivision .
N ».-~~,~course-~Tit_;-J.;g;;-j~::—m--~~~~—'—~ e e L Tt e

iifﬁigfm‘“ .. Fundamentals of Electronics IT
SN mmele (he33)

2y 2, Pextbooks s “ )
2w o . .

m;~{‘_Av *. § . Communications-Electronics Gircui#é, Second Edition
LR . J.* J. DeFrance, Rirfehart Press, 1972 -

. : " !
3., Course Objectives:

3 '; . . See attachment #1 .

o v i : -
S T : «

: L. §9quenée ot,tOpigawandbt;meﬂallocations: X I

" 8ee attachment #2 -
‘:5. Tsaching Procedures and ¢1assroom activities:
:_ - Lecture -’ discussion - demons tration and gt&dent partici-
| pation : : *

77276, Grading. Practice: .See teacher.of the courss.for.this Anformation. .

- 503 lecture ' .
' . 50% 1sb experience. '

ot s -~
Y . ch
Y
-

- 7. Attendance Policy: »‘

See attachment #3 ' ' ' ' ’

. A ’
‘ ‘
) 'y

<




Attachment #1 *
Course Objectives

1. The student will demonstrate an understanding of the'resonant

fw,mlllllllcircuita_by;prqblem solving cir c1rcuit analysis, and by measure-

ments mads by lab performanges. . "*“““t‘jfhll

°

*

R

‘,‘2. The student will- demonstrate by pxoblem -solving- and circuit
\enelyois tha understanding of basic coupling circuit, The
o atudent will also perform tuning technlques to support theory,

3. Tae’ student will demonstrate by problem,solving and basic cir-
, - \.;cuit measurements of RF voltage amplifiers, the understanding | T
%lﬁq;_i - of voltage amplirication. ‘ ‘

N

TR The student will demonstrate by problem solving and basic cir-

*f‘} . cvit measurements of RF Power Amplifiers, the understanding of
: | - y

Fower amplification. ,
- H [ ;

-

———

.

circuius by drawing schematics and nerforming frequency mea-

&?;3" 5. The student}will demonstrate an understanding of RF Oscillator
:

SrANE c“remonte on RF Oscillators.

" 6., The student will dempnstrate an understanding of AM, SSB, FM
E”_ ' modulation techniques by problem golving and performing with

N o oscilloscope various waveform measurements with thsse modula~_
= ’ 7 )

° tion techniques.

- -
S
. .

2

B st e

AN The student will demonstrate the understanding of AM SSB, FM,
. receiving techniques, by problem solving and periorming various - ;

1
P ' waveform measurements and also .alignment practices.

L]

~19- . ' R
24 . o




2.

lators, detectors, and nixers.

Attachment #1
‘Hao Objectives

ing course content. by lab perforpmence.

The fundamentals of resonance, series anu parallel,

bandwidth, and epplications of resonance.

;Filter circuits including high pass,’

charaeéeristics.

-

The atudent shall demonstrate an understanding of the rollow~

/?‘-’»n

-

_/VT

w7

&L"" )

circuit Q,

<

low pass, and bandpass

Baaic electronic power supplies, filtering, voltage division, //

and regulation.‘ R . RN

< <

.
P {

¥-
» 0 * .. .

\Tﬁg fundamentels of bagic circultry including amplifiers, gécil-

The fundamentals of modulation and modulators,.

transmission of electremagnetic energy.

. Receiver &nalysis covaring ridelity, selectivity,

.and alignment procedures.

.
-

- .
4/‘ L \‘

/

transmjfters, and

distortion,




~

- _ Attachment #2
’// . ( Sequence of. Topics and Time Allocations

I. -Resonance L 1 week
A. Series Resonance *
1. Circuit Q . ,
2. LC product - -7
3. JYVoltage ratios
B. 'Parellel esonance
l. Currvents in parallel.
C. Uses of Resonant Circuits

T

* * II. Basic ﬁlecxroniescircuigs ‘ ' 1 week.”
. -t As Filker Action - .
- - Y. |Typss of filters ° -
. B. Band-Pass Filters .
e T 0 C. Impedance Matching e
. IIL. R-F Volfage AmplMfiers = . . 1 week \f\\
" | A Impsdance-Coupled R-F.Amplifievs.
M f 1. |Gain, bandwidti, multistage response
¢ L 2. |Stagger tuning-
C - B Double-Tuned Transformer-Coupled R-F Amplifiers
s l. Bandwidth, gain - .
~ C. High Frequengy Circuits _
iv. R-F’Powsr Amplifiers T 2 weeks o

&
A, . Class C Anpliffers ‘
e l. Voltage and current relations
2. Grid bias
.3. Plate power supply -,
.- Parallel operation v
5. . Push-pull operation
B. Neutrali:ation in Gle- . -~ ‘mnlifiers
l. Techniques '
2. Circuits
C. Class B Linear Amplifier

“21=

T 2

ot
B



D

Fe s -

&

D. _BFO e,
BE. Carprier Reinsertion ‘e

‘e - . ) ¢

.
.’ — )
- P
—1
.
.

\; L2 S &-22-
N )

3 . R~F éscinators ° ‘ 1 week
2 General Considerations — - -« I —
> 1o Taenk circuit action e, -
‘.+ 2 L=C eircuit analysis - —
© " 'B,.:Basic Oacillator Circuits
. B P - Armstrong .
- 2. Grid leak: ;bias .
s . ~ 3. .Shunt and *series fed bilas o
w .- Y. Hartley,. Colpitts oscillator
- .. 5. Stability of oscillators »
- . G+ Crystal.Oacillators e '
Lo s . e X Gryst’al cuts : ‘
T - Temperature effort
- e w&“ - . ‘ 3
SR ) T Amplitude Modulation . " 2 weeks
O A Analysis of A:.M. Waves .
Y l. Effect of- modulating signal
S 2. . % modulation
" =" 3. DPower in A.M. wave
A L. Sidebands :
T v B‘.‘«;Plate Modulation
S e 1. Basic principles
R - Basic Transmitters
A ' - .
TP VIT Demodulation of A.M. Waves , 1 week
B A, Basic Principles |
& oo+ ,° " 1, Diode detéctor
A 8. - Basic circuit action
o T B, >0ther types of A.M. Detectors
4. Grid-leak, plate
R AR T -
= VITI. _A.M. Receivers, _ . 2 weeks ‘
i+ " "A. Receiver Comparison Factors _
S . 1. “Sensitivity, selectivity, fidelity, nodise ratio
. ‘o B.c,\ Superhe terodyne Receivers .
. c. Receiver Alignment
e IXe SSB Transmission and Reception 2 weeks
o A. . ;Filten'” and . Phasing Methods .-
. ~ © B. Baléncer Modulators
i C. Product Detectors




X3
‘

X. FM - Transmission and Reception

A,
B.
C.
D,
’E.

FM Waveforms
Resctance Modulator
Limiters
Discuminators

Ratio Detector

“23-

28

- 2 weeks



COURSE OUTLINES AND OBJECTIVES

BAITTMORE COUNTY HIGH SCHOOLS AND

VOCATIONAI-TECENICAL SCHOOLS
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. o
" POWER TECHNOLOGY

" INTROD UCTORY\ELE{ TRC)NICS

. ‘ ~
L ,%.,. - ' -
S
- County Gourse No.: 7980 5 periods/week 1 credit
. . X , 4 .
\ : \ ‘ ) - Number of weeks: ) 36

T Course Degcription: .
A oo

]

. - A beginning coufse in electronics which deals with basic electronic principles
"3 ~-..and applications. Students participating in this course conduct experiments

e _and constxrct projects related to electrical measurement, circuit theory and
o tube and solid state devices. :

f R Ac’tiv‘iﬁ.ee clude demonstr‘ations, experiments and the congtruction of
‘. . several take-home projeéts.
o L

L

. ) . . 3 3 ) LR
L A Y ! . “ .
. :_") . . . \ i
I Prerequisities and other notes: '

L |
i

gradé‘:s 9, 10, 11, and 12

|
1

Elective for

AR T 30

| : “ =25
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. ‘COURSE OUTLINE:___ Electronics I

-CONTENT TOPICS PROGRAM GOALS
I Orientation Familiarize students with course goals, objectives and requirements and f‘
’ the location of laboratory facilities. ‘
II. Fundamental Concepts Acquaint students with basic physics; basic ele’irical terms, and electronic
construction techniques.
III. Sources of Electrical Famiiiarize students with the means of creating potential differences in
Power order that they will be able to select the appropriate sources of electrical
power. -
IV. General Safety Develop stﬁdent understanding of the safety procautions that must be
- observed when working with electronic devices in order to insure individual
safety. ‘ $
V. Use and Care of t Familiarize students with the function and use of basic test instruments .
Measurement Instruments . and the precautions required in order to conduct a circuit analysis.
Vi. Resistors Develop student understanding of the effects of resistance and the materials
and components used to create resistance in oxder that they will be able
to select the proper circuit resistivé components.
VII. Basic Circuits Enable students to recognize the basic difference in circuit arrangements
’ and to analyze the operational characteristics of each in order that they
will be able to construct and maintaia simple circuits.
VIII, Magnetism, Electro—- Acquzint students with the theories of magnetism and the’r applications to
magnetism electrical circuits.
31 _ <



. ) £
| COURSE..O!TLINE:

~

Electronics I

CONTENT TOPICS

PROGRAM GOALS

" IX. Inductors

Q —

X. -Transformers

XI. Caéacitors/

Tubes/Solid State
Devices

7

Develop student understanding of inductor functions and the abliity to

identify the factors which determine inductor value, ratings and effects on
circuit operation,

v

fnable students to select the proper transformet and utiliaé it ina specific

‘J "CUit. B {“' T ——

“

Develop student understanding of capacitor functions and the factors that
determipe capacitor values, ratings and applications in circuit operation.

Familiarize students with the basic operations, limitations and ratings of
vacuum tubes and solid state devices and their application in the control,
amplification and rectification of electrical energy.

1€e)

Pl
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" III, COURSE CONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE:____Electronics 1

R 5
4 Y 1 ’

2
3
- 4
5. OHM
6
7

1.. Conduct
2. Insulatdrs
3, Semiconductors

Basic 'I'errn(e—agd/

Prefixes _
1. Basic Circuit-
. Coulomb

. Ampere

. Volt

. MRD
L) Watt kd

Co'nstr-uction Tech-
niques

be abl/ZFto differentiate between

types 6f conductors and insula-

“{tors,

be able to define and apply
various units of electrical
measurement,

be able to properly solder
electrical connections,

tory manuals’and/or available equip-

ment,

Performap

cise,

1

3

ractice soldering exer-
k¢ .

Participate ii{x review,

2
. SPECIFIC PROGRAM SN ASSESSMENT
S S STUDENT ACTIVITIES ;
CONTENT TOI?IC » OBJECTIVES PROCESS
I 8 Ori,entition The, student will:
A. Laboratory F'roce-
dures
B. Program Goals and |become aware of the goals, .
Objectives objectives and requirements of
the course.
C. Laboratory Tour become familiar with the loca~-| Locate on a floor plan all safety de-
tion of the laboratory facilities | vices and physical features of the
and the location of safety laboratory.
.equipment, .
~. II. Fundamental Concepts
! A. Atomic Structure Perform éxperiments using labora- D-1-1

D-1-2

-
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3
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"m COURSE ’CONTENT OBJEC‘I‘IVE ACTIVITY - EVALUATION SEQUENCE:

Electronics I

- N\

| \gbn'rgm TOPICS:

>

SPECIFIC PROGRAM
OBJECTIVES

~ STUDENT ACTIVITIES

| 4SSESSMENT

PROCESS

oI

b7

. \.3.' -

P )
- G. Construction

'I}echniqu\es

-

Sources of Electrzcal
Power "
' ?

‘A, Direct Current

. Y4 Firiction .
2. Pressure

Heat

4, Light

+ Magnetism

+ Chemical action

A9

e

ooy

.

- B. Alternating Current

1. Alternator

2. Oscillator
- a. P
b, P-P

c. RMS-
d. Average °
e. Frequency

General Safety

A, Shock ha;ar&s

-

-
(g

The student will:

be able to identify and explain
the various types and sources
of electrical potential,

AC and DC voltage, '

be able to identif} the various
mathernatical valuesg of AC,

&

demonstrate proficiency in

safety and emergency proce-
dures by passing a safety exa-
mination,

be able to explain the differ="
ences between and the uses of °

. Take a test related to fundamental '

concepts.,

Begin Construction Project1 _

\“ -__..

Perfo.rm voltaic cell experiment
usmg laboratory manual, or related
improvised experiment,

-
?

: S

Perform oscilloscope experiment
using audio generator,

Y

Partﬁ:ipate in a review of sources of

-electrical power,

Take a test related to sources of
electrical power,

)

.

Become familiar with safety and
protection devices, Un?iersta.nd
emergency and evacuation procedures.
Perform safety-related experiment,

Take and pass a safety test (to be

filed by the teacher).

" D-1-3

D-1-4,5,6

D-1-7

D-1-8

D-1-9

0




SETRTART IS AT e A - : L
~~m  COURSE cou'rEN'r oamc'rxvz - ACTIVITY - EVALU{\TION SEQUENCE:__ Flectronics I

-

.!,ﬂ( -

o f— - f T ~ .
; SPECIFIC PROGRAM 1\ ASSESSMENT
~|.~+ CONTE OPICS . STUDENT ACTIVITIES ot
. | " CONTENT TOPIG OBJECTIVES N PROCESS
RS A BT . : * Project 1 completed - D-1-11
R 1 . . i . ) . ] ’ ,
"»;,?' V. ‘ Pr‘é'pe: Use and Care | The student wills \ - (
/ ' 3 T of. Meanuring Instru- . | . ) . . ‘
;_W_ . ..ments-—«w—- S I R
o A, Chmmeter - be able to demonstrate the Select, set up, adjust, connect, and D-1-12
. ' ability to properly utilize read the appropriate meters for
B. Voltmeter test instruments, measuring various quantities in.
c, X _— . & electrical circuits, (With instructor's
C. Ammeter ' approval).
i D, "Wattm_etgrw__ — T T s i:’;;f’c;x:r; expenments related to R
B R o \ ohmmeter, voltmeter, and ammeter
E. Watt-houir mecter - T

— utilization.. .
? F, VYOM Participate in a review on the use \ !
‘ ) ard care of measuring instrumentg,

G. VIVM T
- ’ Take a test related to the use and D-1-13 :
care of measuring instruments, Y
VI. Resistors The student will; v ~
A, Safety . be able to select and utilize Select and properly install resxstors nN-1-14 ¥
S . the appropriate resistor in based on &1 understanding of ratings | - .
: ' BsOHM's Law a selected circuit, ' and the séveral methods ~of indicating -
: . : values 2 ‘ '
" C. Color Code be able to test, calculate, in-
| stall, and determine the effecttﬂ Perform resistor experiments, '
- -+-D, Tolerance f resis i i S , E .
eranc , o res: tance in any given Participate in a review of resistors. ‘
. circuit,
. '$4-1 . ‘ - ‘.
E.‘ Watt's Law (p9wer) . f Take a test related to resistors |D-1-15
»~ ! . - l ]
g5 : . 40
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m COURSE CONTENT OBJECTIVE AC'I‘IVITY EVALUATION SEQUENCE Electronics I

-

+
<

b : SPECIFIC PROGRAM ASSESSMENT
‘ { ONTENT TOPICS - STUDENT ACTIVITIES :
e < : OBJECTIVES: PROCESS
- VI. Resistors (Cont'd) The student wiil: i \ '
‘ “F. Kinds/types -
N G. Applications ’
H. Defects .- N . )
VII, Basic Circuits
{ K .
i;'m . °A, Safe‘ty : be able to recoéﬁg;: and Recogmze and construct basic series|
Aoy ) identify series, parallel and parallel, and complex circuits uti-
i N < | complex circuits, i lizing xfeszstlve elements from
T 7] - scherpaties.
- ; - )
\-F B. Series - be able to construct, test, S Perform experlmen& to analyze - D-1:-16
and analyze series, parallel, | ~ ‘and test seriés,’ parallel, and
1. Kirchoff's.-Law | and complex circuits, NS complex circuits with respect to
R ) . . , Current, voltage, and resistance,
P C. Parallel : be able to detect, locate, and
-1 , correct defects in the three
|- major circuits,
‘D. Complex be able to select the proper
c1rcu1t for a given need. ¢
E, Schematics and ! Take quizzes related to basic cir- D-1-17
’ ictorials ’ . / cuits,
T ~ / Participate in a review on basic
- - . ‘ circuits, —
.- ' !
41 s _ - ! Take a test relatcd to basic circuits n-1-18
“a [l ‘ <t * ~ A




i | v Ma.gnetist'n, Electro-

27 V1IL 'COURSECONTENT - OBJECTIVE - AC

PRI I 0y . N

TIVITY - EVALUATION SEQUENCE:

Electronics I

CONTENT TOPICS

. SPECIFIC PROGRAM
OBJECTIVES

STUDENT ACTIVITIES

ASSESSMENT .
PROCESS

magnetism

A, Creafion .

C. Contrsl

IX, _Induciors

A, Safety

B, Seif inductance
C.E.M,F.

43

VIL Basic Circuits (Cont'dy.

t\,

The student will:

sl

be able to understand and .
explain the relationship be-
tween the laws of magnetism
and the laws of electricity,

be able to identify the devices
that utilize electromagnetic
energy,

}

be able to select and utilize
the appropriate inductor in a
selected circuit, -.

be able to test, install, and
determine the effects of induce
tors in any given circuit,

Begin Project 2

Perform experiments related to the
basic laws of magnetiom and electro-
magnetism,

Take quizzes related to magnetism
and electromagnetism,

Participate in a review on magnetism
and electromagnetism. ’

Select and properly install inductors
based on an understanding of ratings
and the several methods of indicating
values,

Perform experiments related to in-
ductors, )

D-1-19, 20,
21 -’

D-1-22

D-1-23

D-1-24

D-1-25

[
o




Electronics I

T —— /
CONTEU—"QE‘Q S. - OBJECTIVES - PROCESS

Ix Indurtors (Cont'd. )

\: : C Units of ;néasure/
/ . prefixes

q . v, . .

i

-\ +D. Kinds/types

1, DC .
VY 2,:AC
a ’

e \E. Applications

F. Defects/testing

Gi Gircuits .
8 Parallel
13, Complex

’ ::\i"\ ‘ I-i.-RI_; time constant
) .
\ I Reacta.nce

;. \\' J. Impedence

‘:’f ]: - ‘:‘Efw’ -y

The student will:

o

Participate in a re.lew related to
inductors ’ r

te

Take a test related to inductors.

" Complete Project 2

D-1-26

D-1-27

[T
o
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- U, COURSECONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE: ‘Electronics I

" CONTENT TOPICS

» SPECIFIC PROGRAM’
OBJECTIVES

STUDENT AC TIVITIES

ASSESSMENT
PROCESS

S

——e

X. Transformers

&

A, Safety

B. Mutdal.inductance

-

C. Kinds and uses

D. Ratings/turns ratid

B. Units of measure/

prefixes

C. Kinds/types

. Defects/testing

The student will;

. be able to select and utilize

the appropriate transformer
in a selected circuit,

~

be able to test, install, and
determine the effects of a
transformer in any given
circuit, T

be able to select and utilize
the proper capacitor in a
selected épircuif.

[———

be able to test, install, and
determine the effects of
capacitance in a selected
circuit,

v

Select and properly install trans-
formers based on an understanding
of ratings and the several methods
of indicating value.

Perform experiments related to
transformers,

Take a test on transformers.

Select and properly instali capacitors
based on an undcrstanding of ratings
and the several methods of indica-
ting values.

!
Perfdrm experiments related to
capacitors,

D-1-28

D-1-29

D-1-30

——
Preie
A2
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1&: : :: Aﬁv,,[ "';j;}'t';l}";v;,“ '.;‘ ;2‘:‘:‘ .," s ‘ . ~ Bk Ry B :\4.. o v-~. . | T - . |
» Il COURSE CONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE:  Electronics I
.\ ‘“A 7 L 5 ’ * g\;"’ S -
: e N
- SPECIFIC PROGRAM ASSESSMENT
. CONTENT TOPICS STUDENT ACTIVITIES -
. _ . l ONJECTIVES IE PROCESS
* X1, Cépa,citbrsk(ContA'd.) ‘ "I‘hq stude t will: ',
© D, Applications Participate in review related to
1..DC ‘ capacitors, §
. 2. AC ‘
: . ‘ Take a test related to capacitors D-1-31
{ .. E. Defects/testing ) ' '
'F. Circuits ) !
1. Series .
2. Parallel
3. Complex R
. " G. RC time constant ,
[z} ] ’ i
w :
S H. Reactance
I. Impedence # )
T \ Begin Construction of Project 3 D-1-32, 33,
: . 34, 35, 36,
_ ! ) 37
JXII, Tubes/-‘iolic,!.@State ,
) Devices
B A, Safety be able to test a-vacuum tube Test and analyze diode and triode
’ , for proper operation. vacuum tubes for oper'ation.a’l char- .
acteristics, functions, and defects.\
E. Diodes be able to assemble.a vacuum Perform an e;cperiment using tube D-1-38
1. Construction tube from a schematic. devices. ,
2. Rating
3. Operation ‘
’ . o9
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4

S, o A ‘ —_ ’ | >
C f UL - COURSE CONT,ENT'-: OBJECTIVE - ACTIVITY -,EVALUATIQN S@QUENCE/: Electronics I

)

~

!

s

/

" CONTENT TOPICS

SPECIFIC PROGRAM
OBJECTIVES

/

KRG

— p
"STUDENT AC TIVI’I‘I;ES

ASSESSMENT
PROCESS

el XII, Tubes/Solid State
L Devices (Cont'd,)

4. Types/uses
a. Power sup-
plies
b, Detection
5, Statics
] 6. Dynamic load 1i
- 7. Defects/testing
C. Triode
1. Construction
a. Cathode
b, Grid
I ,\ c. Anode
! ’ 2. Operation
j \\ 3. Types/uses
3 " a, Amplifier
- 1) Current
~+ 2) Voltage
4, Static
5. Dynamic
6. Defects/testing

D, 'I'i:ztrode
o i

E, Pen‘tode

_ﬁ}F: 'T;aﬂsistqrs
‘ */.l.""T}"ISéS‘:
) a., PNR
b. "NPN

»

.

: ¥

(&) E
4

' The student will:

be able to determine the ba sic

operation of vacuum tube cir-
cuits,

be able to test a solid state
device for its proper operation
using resistance and oltage
n;easurements,

)
.

Use appropriate instruments to
measure and analyze the operation
of the constructed project.

\

Test and analyze solid state devices
for their operational characteristics,
funcj;ions, and defects.,

D-1-39

RIC— g

<.

\ Y



1+ e - SPECIFIC PROGRAM : ASSESSMENT
. CONTENT TOPICS STUDENT ACTIVITIES
v . OBJECTIVES , PROCESS
XII. Tubes/Solid State The student will: ‘ .
" Devizas ' (Cont'd. ) '
1
N . s l
- 2, Uses i
3. Operation _ :
, 4, Characteristics Participate in a review related to
T a, Static tubes and solid state devices.
b, Dynamic o S ,
5. Defects/testing . iTake a test related té tubes and D-1-40
: solid state devices., '
-] r € ‘
3

¥ 1L COURSE CONTENT < OBJECTIVE - ACTIVITY

©°
. R B

- EVALUATION SEQUENCE;_Electronics

.

°

TR
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R ‘ Coh
oL » \
‘ ) | Program: POWER TECHNOLOGY -
7. . Course Title: ADVANCED ELECTRONICS
o ' —.-County - Course No,: 7970 5 periods/week 1 credit
¢ Number of weeks 36
Course Description: *
) - Advanced Electronics is designed to provide the student with"a;‘n; opportunity
. ’ _ to further develop understandings of the concepts presented.in Introductory
Electrenics. In addition, the student will conduct experiments and conatruct .

R

- take-home projects based on a study of the principles and operation of modern—=
‘ amplifiers and receivers, '

X

\ . ) . “'; . '
’ Prerequisites and other notes: Introductory Electronics T
) ~
FE - Preference given to 11th grade students.
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1. COURSE OUTLINE: - Electronics II

CONTENT TOPICS

PROGRAM GOALS

I. Orientation
IIL Review
III. Fundamentals of Radio
Receivers
IV, Tubes
V. Solid-State Devices
VI, Amplifiers
VII. Speakers
VIII. Microphones

IX. Oscillators

X. Modulation

XI. Demodulation

-

XII." AVC/AGC CGircuits

XOL I F. Amplifier

Familiarize students with course goals, objectives,
the location of laboratory facilities.

Assess student understanding of basic electronic concepts presented in
Electronics I, ’

Develop student understanding of the fundamentals of radio receiver concepts[

and construction.
Review and further develop student understanding of vacuum tubes.
Review and further develop student understanding of sdlid-state devices.

Familiarize students with concepts related to various types of amplifiers.

and requirements and

Develop student understanding of speaker characteristics and applications,

"~ Acquaint students with microphone characteristics and applications,

Develdp student ability to identify the kinds and types of oscillators and to

understand the ftndamental principles of oscillators.
Develor student understanding of the principles of moduldtion,
Develup student understanding of the principles of demodulation.

\

Familiarize students with the purposes and operation of typical AVC/AGC
circuitry,

Acquaint students witl, the characteristics of the I.F. amplifier.

N

> .
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-

COURSE OUTLINE:__ Flectronics II

: .
2

- CONTENT TOPICS . PROGRAM GOALS

JXIV, Converter ‘ -

Devélopm studerit understanding of converters and their application to .
heterodyning. .
XV. Antennas. Familiarize students with antenna fundamentals.

A

XVI. Wave Propagation Acquaint students with the fundamentals of wave propagation.

¥VIL. Consumer Knowledge Familiarize students with various electronic components, the methods of

rating components and their applications in-everyday use,

\
”

| . 5]

u Cd ' D .
N S .. . -

" ERIC 58 - : a |

S s e -




. iix.~,l¢buasz CONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE: _Electronics II
« ‘ - ‘ SPECIFIC PROGRAM STUDENT ACTIVITIES . ASSESSMENT
‘CPN.T ENT TOPICS OBJECTIVES : PROCESS
- I. Orientation The, student will: \\.

M

A. Labora,,tory Pro- B
cedures ‘ \

B. Program Goals anc | become aware of the goals,
Objectives - | objectives and requirements
% i~ . 1of the course.

‘e
A
i

R
C. Laboratory Tour - bécome familiar with the loca- Locate on a floor plan all safety
t\ tion of the laboratory facilities{ devices and physical features of the
: AN ‘ and the-location of safety laboratory.
l equipment,
‘:_‘ ‘ . | .
- 4_.3; II. Review : _
;
x A. Resistors review the terminology, compo- Participate in a review of Electronic4
nents, and instruments that I content topics, '

were studied in Electronics I
B. Capacitors

C. Indictors

D, Transformers

E, Tubes - Semi-
conductors

F. Circuits

Participate in a class review

| Take a test related to Electronics I D-2-1

a G. Meters .- Instru- of electronics laboratory content topic review.

) ments - safety practices. Begin construction of Project 1 by }

| ERT( H. Safet ing the b 1o D-2, -3. -4 :
—[MC 60 y i preparing the box and box top S T
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1M, ‘COURSE CONTENT - OBSECTIVE - ACTIVITY - EVA
RN U } . . .

H

1 -—

LUATION SEQUENCE:

Electronics II

‘CONTENT TOPICS .

SPECIFIC PROGRAM
OBJECTIVES °

STUDENT ACTIVITIES

ASSESSMENT
PROCESS

III. Fundamentals of

Radio Receivers

A, AM

B. FM

1. Monaural
2. Stereo
3. Quadraphonic

L
v
.| IV. Tubes
=3
A. Types
B, Terminology
- . C. Construction
AT

D. Operation

E, Static/Dynamic
Characteristics

F'. Bias

G. Lead Line

The student will:

become familiar with the

‘basic circuitry used in AM

and FM receivers.

be able to identify various
types of tubes from circuit
applications,

be able to determine tube
operating points on various
load lines,

' be able to define tube charac-
teristics and apply them in a

simple circuit,

be able to identify various
types of bias

00
Lo 74

Participate in class discussions
related to block diagrams of AM
and FM receivers,

Participate in a review of AM and
FM receiver block diagrams

Take a test related to AM and FM
receiver fundamentals.

Layout and etch the printed circuit
board for Project 1,

-

3

Perform laboratory experiments
involving sgtatic/dynamic character-
istics, .

Participate in a review of tube
characteristics,

Take a test related to tube charac-

teristics,

Mount all Project 1 components and
test resistors, capacitors and
speaker for proper operation,

D-2-7

D-2-8

D-2-9
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fIl. .COURSE CONTENT - OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE:  Electronics II
o : ' J

= e SPECIFIC PROGRAM ASSESSMENT
=~ CONTENT TOPICS ~__OBJECTIVES STUDENT ACTIVITIES PROCESS
.~ V. Solid-State Devices '|Thé student will: ‘
A. Types be able to identify various typed Perform laboratory experiments in- D-2-10
of solid state devices from volving transistor static/dynamic
B, Terminology , Jeircuit applications, characteristics, bias and load line.
C. Construction
1. Diode, be able to explain diode opera-
2. Transistor tion ‘
3. SCR . L
be able to determine transistor
D. Operation operating points on various
1. Diode load lines,
" 2, Transistor
'\‘;,' 3) SCR
E. Static/Dynamic be able to define solid state Participate in a review of solid-
Characteristics device characteristics and state devices.
apply them in a cirzcuit, >
Take a test related to solid-state D-2-11
devices,

Test Prbject 1 transistors with
VTVM before mounting on printed
circuit board.

Perform circuit resistance checks
on Project 1 transistors using a
VTVM,

RN

——
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IR § ¢ 8 COURSE CONTEN{-‘OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE:

I e T

=ui=

-

e T . T
R

< H]

Electronics It

d.

CONTENT TOPICS, - -

SPECIFIC PROuRAM
. OBJ EC TIVES

1

STUDENT ALC TIVITIES

ASSESEMENT
PROCESS

, VIII,

VIi Speakers
A, Shapes

B, Sizes

¢

€. Ratings

D. Operation

€

E. Matching to Amplu
fier

-F, Cross-over Net-
S work "

G, Enclosures
—“Mic rophones
> A, Types
B. “‘vl\{atingsl

C. Matching to
Amplifier

The .atudent willt

be able.to identify speakers
according to shape, size and
ratings,

' -

be able ‘o properly impedance
match speaker.to amplifier

\'1

be able to xdentu'y the uses of |

cross-over networks and the
purpose, of enclosures.

be able to identify micro-
phones according to types
and ratings,

be able to properly match

a microphone to an amplifier,

”

. to microphone types, ratings and

o 0
-
. .
L4

. $s
“to ’

Observe demoristrations related to
spea‘cer ratmgs, impedarce, and’

crosa-over nétwosks. The effegts of
various enclosures may also oe‘ ¢

observed, L '
\.‘u

Observe demonstrations related

matching, ’

Participate’in a review of speakers
and microphones,

Take a test related to speakers and
mxcropnonea. : 4

T
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R .,_F*CQN—'PENT' TOPICS

-~ “SPECIFIC PROGRAM

OBJECTIVES

STUDENT ACTIVITIES .

ASSESSMENT
PROCESS

S & Oscillator‘s
A, Definition
B. Types

1. Armstrong
2. Hartley

3. Colpitts
4, Crystal ~

C. Methods of Cbup-
ling

. Modulation
A, Definition

B. Types
1. AM
2. M

C. Principles of AM

Modulation

1. Kcyipg

2. CwW Transmltt-
ers \,\

3. Wave Envelope

4. Percentage of
Modulation

5. Power ar?d
Sidebznd \

Thg student will:

be able to éeﬁne oscillators

by tvpe and method of opera-
tion,

be able to 1denfify~tytp1ca1 usesj
of each type

be able to define purpose and
methods of =oupling.

be able to define and identify
an AM and FM wave enve-
lope and determine percen-

tage of modulation power,

be able to identify typical
uses of various modulation
methods.

\Take a test relatea to oscillators.

Perform oscillator experiments
uamg avaxlable equxpment.

Participate in a review of oscillators|.

Perform experiments on AM modu-
lation observing the characteristics
of the wave envelope.

RS

D-2-17

-
P




Pl
A

SPECIFIC PROGRAM ASSESSMENT |
S ACTIV . (EN"
CONTEr‘\J\&' TOPICS OBIECTIVES STUDENT ACTIVITIES | PROCESS
X. Modulation (Cont'd. ) e -
— D, I\:Iethods of Modula- ”/_,/ )
tion |
R -
2. Grid
3. Cathode ®

1 1. 'co

. ‘l :‘:V “ .‘-A , - / \ X
usz CONTENT - OBJEC

A

TIVE - ACTIVITY - EVALUATION SEQUENCE: Ele®¥onics II

o
!
i
i
l
i
|
|

E, Principles of FM
. Modulation
1. Wave Envelope
2. Pergéntage of
~Mgodulation
3. Power and
Sidebands

a0

Participate in a review of modulation.

Take a test related in modulation
principles and methods.

Prepare box and top for Project 2

D-2-19

D-2-20,21,
22,23
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1’ Ill. COURSE CONTENT - OBJECTIVE - AGTIVITY - EVALUATION SEQUENCE:

Electronics II

>
-8.(—

A. Def inition

B. Principles of AM
Demodulation

i

C. Methods
1, Diode
2, Class C Amp.

D. Principles of FM
Demodulation

.1, Purposes of
limiter

2. Purposes of
discriminator

3. Common cir-
cuit arrange-~
ments

be able to define demodulation.]

be able to define operation and
methods of AM demodulation,

demodulatiun,

Perform experiments related to AM
demodulation.

Make printed circuit board for
Project 2.

Participate in class discussion of
block diagram of FM demodulation.

Participate in‘review of AM and {FM
demodulation. !

Take a test Yelated to AM and FM

N
SPECIFIC PROGRAM ASSESSMENT
ONTENT TOPICS ‘ NT A 1
C N ENT TOPI - OBJECTIVES STUDENT ACTIVITIES PROCESS
XI., Demodulation - The student will:

D-2-24
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' COURSE CONTENT - OBJEGTIVE - ACTIVITY - EVALUATION SEQUENGE:

1
|

" Electronics II

. ~
' . "l SPECIFIC PROGRAM KT ASSESSMENT |.
ONTENT TOPICS . \ STUDENT ACTIVITIES . - : :
, ,,.C OBJECTIVES - i PROCESS
f . 1
XN, AVC/AGC Circuits  |The student will:
E )
A, Purpose be able to identify and explain Participate in class discussions-:“‘
the operation of typical AVC/ related to AVC/AGC circuits and —
- B. Method of Operation|AGC circuits. their relationship to other circuits. .
C. ;I‘ypica.l Circuit )
Arrangement . Mount and test Project 2 detector
. section on printed circuit board using
Project 1 amplifier,
XTI IF Amplifier .
ﬁ}%beﬁnition—_ be able to identify, define and Perforin experiments related to the D-2-26
o’ }3 o explain the operation of IF IF amplifier.
B, Purpose circuits,
Lol
C. Metﬁp’l of Operation Install output IF and associated com-®
. ‘ -~ ponents on Project 2 printed circuit
D. Circuits , . board,
; be able to differentiate between
1. Untuned tuned and untuned circuits. Test and align Project 2 output IF
2. Tuned (Resona.nch) circuit. Install and test interstage
a, Series and be able to determine point of and first IF ¢a Project 2 printed
Parallel resonance and calculate "Q" anfl circuit board,
b. "Q'" and bandwidth, .
Bandwidth Participate in a review ofyIF ampli-
c. Stagger Tuning fiers,
Take a test related to IF amplifiers, D-2-27
74 75
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-~ U, C‘ZSE CONTENT -~ OBJECTIVE - ACTIVITY - EVALUATION SEQUENCE:

Electronics II

.
"’

- CONTENT TOPICS

SPECIFIC P1.OGRAM
OBJECTIES

STUDENT ACTIVITIES

ASSESSMENT "

PROCESS

L~
:

_ X1V, Converter (First

"

Al

—---— 2, Frequency

e

Detector) , -
A. Definition

B.. Purpos-e ) ’

C. Circuits
1. Csci)latpr »
a. Frequency
b. Methods of
'Tuning

" 2. R.F.

b. Methods of
Tuging

c. Ganging with
oscillator

3. Mixer |
a, Methods of
Coupling
b. Principles .
and Purposes
cf Hetero~
dyning

The atudént will:

L 4

be able to identify and explain
the operation of a typical
converter circuit,

be able to calculate oscillator
and RF frequencies and
resulting intermediate fre-
quencies.

<

be able tq explain the princi-

.Ples and purposes of hetero-

dyning,

Perform experiments related to
heterodyning,

[+

Install and test the Project 2 con -
verter stage on the printed circuit
board, ’ T

Participate in a review of converter
circuits,

Take a test related to converter
circuits,

D-2-28

D-2-29

——

.-
H




LS SRR Y R e s ‘i‘ ., R o B P BT s o et T - -
}}t’ £ . ‘T:" ’ T ~ - s ® - —— L —_— - S
5 111, COURSE CONTENT - OBJECTIVE - ACTIVIE¥ - EVALUATION SEQUENCE:__Electronics II
‘ . . R ‘ , \(‘\
. ; A - A} - y
S I SPECIFIC PROGRAM y ASSESSMENT
~ & "CONTENT TOPICS : . STUDENT ACTIVITIES
:, L . OBJECTIVES ) PROCESS
‘ XV. Antennas The student wi'l: y
- i . . : 4 ‘ f
{- A. Defthition |+ be able to identify and define Parccipate in class discussions
B , | the purposes and operation of related to antennas.
" B, Purpose | various types of antennks, ) \ 3
- C. Types .
1+ . 1. Hertz . » :
2. Marconi be able to explain th~ ...caning S
3. Special | and purpose of ivapedance -
‘matching.
»D. Characteristic . '
{ Impedance 5
|- \_'{} E. Transmitter/ 7
' Receiver Antenna
Comparisons Complete Project 2.
L/ D-2-30

’\

%

* Test and align Project 2 as necessary,
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« dIl. COURSE CONTENT - OBJECTIVE ‘ACTIVITY - EVALUATION SEQUENCE: ,  Electronics I
. ! 1 4(

A

, * ° \ .

SPECIFIC PROGRAM ASSESSMENT
CONTENT TOPICS 2 STUDENT ACTIVITIES
’ OBJECTIVES T PROCESS
XVI. Wave ,Prrapagation The student willy - o ' ;
, 4 ) ' . y . . /’, /
T A. Wave Origin be able toﬁssociate the os- Participate in class discussions
1. Oscillator cillator and transmitter, related to wave propagation.
"2. Modlﬂator ' X - ) - .
be able to’explain the purpose ©
and operation of modvlators. /
" B, Power )
C. Wavelength/ . be able to associaté and
Frequency calculate wavelength and.
o frequency.’
D. Frequency Spec-
trum be able to explain the various Participate in‘a review of wave
E. Methods of Wave met.hods. of,way;: travel f.or ' propagation,
Travel various types of transmission]

_ Take a test related to wave pro-,
. / pagation, / D-2-3)

o,
———
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‘HI. COURSE .CONTENT - OBJECTIVE - ACTIVITY - vawandﬁv SEQUENCE: ___ Electronics II

a 1

*.+!. | -CONTENT TQPICS

SPECIFIC PROGRAM
'OBJECTIVES

STUDENT ACTIVITIES

ASSESSMENT
PROCESS

XVII ' ;ééisgg‘ngi- Krowledge

A, Trouble-Shooting
s ' 1. Schematics

b 2, Electrical Speci-
! . fications

. B. Applications for
Personal Use

o

The. student will:' .

be able to identify components
and circuits on a schematic.

-
be able to measure and inter-
pret various values in a cir-
cuit using & schematic, -

be able to intelligéntly select
and purchase electronic corapo-
nenis and devices ¥

Participate in class discussions
related to the importance of consumer
“knowledge when purchasing various
' pieces of electronic equipment having
typical amplifier-receiver specifica-
tions, k
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Catonsville Community College
Catonsville, Maryland 21228

Articulation Credit Examination
for ELE-10) Credit

- —— e . o a - - . . bt

PART I - Multiple Choice. .Place correct letter in space
provided on answer shect. L

1. A resistor with color bands arranged in the
foilowing manner would represent:

A. 360K @ 10%

B. 36K € 10% N
e C. 35K @ 5% . T
: D. 350K @ ~
35 5% Orange -—/J LLS'\\ver <
_ Blue Yeiiow i
% 2. Which of the rollowing represants the greatest
current ? . .
AL 36 coulombs/minute Lo .
B. 20  coulombs/3 seconds , . '
*” C. 0.33 couiombs/second . -

D.. 10 coulombs/20 seconds

3. Convert C.00052 Amps to m.1liamps.

A, .52

B. 5.2

c. 52 o

D. 520 ) : :
L4 84 X 105 is equal to : "

A, 8.4k i

B’ BMK |

C. 8LOK .

D. 8.4M ’




Determirie the direction of electrod flow in the

circuit at right.
A. Clockwise

. 8. Counterclockwise;

¢. .No current is flowing

i

200%

’2:;“3\/ = bv
ey e
{‘[T ’ N F}S |

In the circuit at right, Ip =

A

A. .3&mA

\ B. L] V-A

" C. LmA

D. 36mA :

-3
. e

In Figure 2s. VﬁB =

Ao_ EV‘:‘

" B. 6V

C. 10V

D. 18v

In’Fig?re 2,'PR2 =

A, . emd

B. W

Co g-ll:h’ "~y

D. 72mv

In Figure #3, R, =

+ 'R\ RZT R3 R“J
C80R 208 20%m  B0&

A, 30

B.» 7.5

c. 10
'D. 100

84
28

&

Fig. 2
?

@




10. In Figure #l, Ry, = .

. NN Al 1.25
b B. .12.
C. 13.5
o D, 12%
/ E. 1.35,
" " 11. In Figure #5, R, =
Ri:180n _ R,
- R, 5208
. 2752
Tr:\6T e A )
A. 180
- B. 23
C. 1360
D. 975 ,
5’ 12. Toe voltage applied in Figure #3 1s _
. A, z.2v
B. 5V
p c. 50V
D. 60V
l < Ky . '
13. PBZ in Figure 3 is mV.
A, 1.73
B, 3.27
C. ~ 10 ,
] D. 32.

7
57~




4. A 5 ohm-and 10 ohm resi
C dissipate

15.

16.

18.

20.

A,

A 150V light bulb is in parallel with a 60W bulb

B.
q.

\

A.
B.
c.
D.

) i
A voltmeter is used in parallel because it hag a

A.
B.
C.
r.

A milliammeter is always placed in.series with
— “theé circuit becsuse of:

‘AL

equal power

.B. different values

The
The two

it‘in series

-

<

= .

an
of power

”’

it to measure capacitors'
It in an energized circ

all of the above

low input resistance
high inﬁht resistance

low sensitivity
red and black leads

, low resistance
B. high resistance

—

uit
/.

AN

Y

&, ~fhé’1sow bulb‘draws more current
60W bulb draws more current
bulbs draw equal current

When using an ohmmeter, never use .

N

Ohmmeter maésurements should be made with:

A,

B.
C.

D.

3

the circuit in operation

the circuit not in operation
high resistance ranges only
-tone ¢t the above

is used primarily for:

A,
B.

G.

D.

N
warmup of DC supply

A
cirenit protecticon

adjustments

placement of Vom in circudt for measurements
‘both A-and C above

Q)
o

n

~
v

A standby switch on a solid

Lo d
44

state DC power supply

stor In series will

o

¢

-

.
%



21. Defermine the output voltage by the voltage
"~ divider rule.

o

Ry 1008

MAN

R2=!OKSL'

—

R:24Ka

-y
L ot

o VR S : :
, .
A. .30 v '
B, 3.04 Vv
t.» co 2 5 V - 2y
D, .215 v
E. none of these

7o
~
<

22. Solve each branch curren. by using the current
divider rule. a

- T T s

#1 2

L2 \00 ’
\ —T- R. |

./

‘ S Iy =

Calculate cucrent in branch #1 (40 ohm resistor)
using current divider equation.

I, = ‘ , »

A, 725 A

B. .O?Zq A

C. .29 4 .

D. 0029 A, . e :
E

. - none of these




© 23, - What would the voltmeter read in Figure 67

<

26.

27.

28.

A. 157V
B. 30V
C. 75 V
D. 225V

The unknown éurrent
right would be -

300V T

flow at the junction at the

) 3 ,7‘
A, 0 _ P,; /'TA
B. 1A into junction
C. ‘1A out of junction
D.: 154 out of ;jjunctio‘n i - \'\A’
o IA

The material separstihg the t-1o plates ofa-

capacitor is called a/an

A. inductor
B. farad

C. coulomb

D. dielectric

Capacitance causes 90° lag in
A. voltage

B. currant

C. ohms

In Pigure 7, V., would reach 5 V in

A. one time constant
Be. two time constants
C. five time constants

In Figure 7, the current would be
60m Seconds:

Ao .281?]A
Bo 07).““A
C. 1.26maA

D, 2mA

r

in




[i:, 29 Vg = in ore second .
) A, 0 i
B. gv IKa
c. 1.8v —
D. &V = Fig. T .
’ ' *

ov I : :"“ 10 F

R ) ‘ ¢
30. Total capacitance and inductance re-
spectively in Figure 8 is- - .. .

e et eeiperes

L oy, 2k
A, 2 £ and 12H R hale
B, 3 f and 121{ T Iy
C. 9 f and 16H L
D.—12 £ and 12H R — ’2,;(_"
. . c_ . ' °
. R/ S __% (.___.

V2w

| ddiaw ;
FT\?S.éS ' g% - ‘

31. 1Inductance is the property of a circuit to

o

A. oppoée a change in current flow
B. oppose voltage increases

C. retart voltags by 90° (ideally) v
32. An increase in frequency will cause a/an g

in the circuit at right. T

A. decrease in inductance .

B. increase in inductance ~_. -

. decrease in inductive reactance

D. 1increase iminductive reactance

33. A [0 uF and 10 uF capacitor are jn series.
will drop the greatest voltage?

wWhich

A. the 4O uwF
B. . the 10 uwF .-
C. both will drop the saws voltage :

- L}

ﬁ;wﬂi

€ e .o R i




 3l. “ The period - of a sinewave is ,0056 Lecondg.

.
/

:"{‘ j*‘“"} N o '
;;;di?mL‘J//‘35; A circult that would cause a phase shift of +5°
. would contain : .

!

37.

The .
frequengy is He o
. ;c ° 6 ’
A. 17.8 , g
56 . ] 1//"
120 : ) o

Ao
Bo
c.
D.

Ir

presentation-would be

Ao
B.
C.
D.

176

»

Rand L

Rand C

L and € . :

&}l of the above v

~N

a VIVM reads. 36 Volts RMS the oscilloscope
. volts p-p.

3

The frequency of the signal displayed at the
y -

rigt 1is
& ' 'Frne
A. SKiHz . CenTimeYears
Bo 8KHZ . .- - T ’ -
C. 25KHe
\\/ (ol & 2N
Y 4 -
i &C\“ ‘*‘r—!
Total impedancs in Figure #9 is approximately
Ohms . // -
e

.10




39. The vector'feprésenting E, is plotted

-~ A. horizontal to the right
© B. horizontsl to the left |
C. vertically up ‘ .o
! D. "wvertjcally down- ce ,
! E. diagonally to the lower tight -
| ' _ :, l
j0.-The angle of lag ( ) in a cideuit i3 the phage !
shift between . {

A. Rand X ' : -

i a -
' B Raemd X, ' . N
C. Ep and E : - )

. ! i

4l. In Figﬁre #10 étﬁg;ght, the vector for total

'currpntn(IT) is plotted - i
A. horizontal to the right .
B.. vertical up . ‘
. C. vertical down '
8 7 D, diagonally to, the upper right

E. diagoniclly to the lower right

2>
Nt
- 'y
Vi‘
4
Il
RN
C§< -
|

» FIGU3E #10 ;\‘ On <: 10n {3 26
100V,-"] - T ’ A '
—~ 42. 'The principle advantage of a vacuum tube voltmeter
(VIVM) over a VOM is its
i N A. sensitivity ° ' r
- " B. pétability ' {
, C. nearvly zero imnadance 7
/ D. impedance range ‘ ' s

3

The oscilloscupe presentation of & sine wave
., would have a voltage indicated in S

A, effective
B.. average . ‘
CQ peak k4

D¢ peak to peak

T Y. B
- ¥ 93 ey




L] ‘e
}. . !

"hh. The oscilloscope function that controls the

Y

LS.

,,/

sweep rate of 3he beam is the
A. intensity

B. vertical.sensitivity

C. stability —

D. time/ecm .

—

‘ffﬁ

To properly view the voltage waveform in
Figure 11, the oscjgloscope should be:

R
/ . o / L :

f‘ A - P - + VERT
- — L AMP.
— v
, -+ 2 —t
- (\))
- l " FIGURE #11
'% /=

ﬁi wa'med up
B .use g¢round lifting adapter .

_ L. “Vse non-polarized inductér o -
D.  cannot be measured
’/ N
What is the lowest load iﬁpedance that, could
be comnacted to the AC generator in Figure #12
and still operate within spgcifications?
{ o
7 ‘\\ .
.\,»r,/ . OUTPUT Z FIGURE #12
PG - . f’
00! 100a
. & 1000. ) ,
BJ 100
C. 50 .
D: rone of the above ~

/

; , .

..6[{;9 4

!

j

4

-




A\

47. What is the main reason for'chccking the
VOM and VTVM instrumsnts for zereo sd justment ?

A. to check calibration )
B. to check to see if internal battery is

B T functional ,
- — ' €. .to check to see if internal ircuitry is
operating )

D. ‘to'check lead continuity

'
i

. - | A
~ 2 . ,

48. The instantdneous value of voltage from a ' °

i fundamental penerator is when 1
- Bax = 6V and the cutting angle is 550,
. | g, ‘ - |
N L A ) ' /
' I AL 3,67V S
[ "‘("‘é‘ {' Bo 09 V
N ‘% { ‘o 6 V
D, 9.67 vV

L \ / .
U49. According to Faraday's Law, the maguitude of ‘
induced emf and is ' ’

- ~

- directly propertional to-rate of current change.
B.  1inversely proportional to the rate of current

change
C. directly proportional to induced voltage ;
D. inversely proportional to magnetic field
strength -

b o

50. The Q .of a coil canwbe increased by increasing

[

e,

, .
-4+-—frequency

B. current

C. ‘applied voltage

D. resistance

in 2 seconds

e

!/ 51. 1In thé cifcuit at rigtjg; vy, is

Foa. oo L
~ B. 9.25v". / ey
.G Ib. 75V - , a
D, 23V _ . - 4

4 H
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» 2, 1
5 L

Oowe

53. As the frequency inéreases, what happens to
the brightness of lamps Ll and L2°?

A.
B.
C.
D.

at 6 seconds is

%

A §

o
OWw O~
\)

1
1

L1l increase L2 increases
Ll decreases L2 decreases
Ll increases. L2 decreases
Ll decreases T.2--ing¢reases

N D%
(W

TN

,’> - «5;2— | |

Sh. In a pure inductive circuit Z is plotted

-~

amps.

Vertical amplifier
~66=

36

A. Horizontal to the right
B. Vertically up
C. Vertically down

\ D, Diagonally to upper right
E. Diagonally-to lower right

\

\_k .
. 55. Vector Ic‘is plotted in a parallel

o0 circuit
A, Horizontal to the right
B. Vertically up
C. Veartically down
D, Diagonally to-upper right
E. Diagonally to the lower right

56. The uvscilloscope control that allows accurate

voltage measurement is in ‘the
A. Power supply
B. Sweep generator
C. Horizontal amplifier - 3
D.



58.

59,

61.

62.

The units of reactive power is'the

A. watt
B: volt-ampere
C. var

) Co
k N

In the power iriangle, the hypotenuse relates to

A. apparent power ) ’
B. true power
C. reactive power

- N |
The resonant frequency of a series resonant ‘

circuit can be increased by

A. increasing L
B. increasing ¢
C. 1increesing R
D. none of the above ' ~

A decrease in R of Figure #13 will 'w
cause circuit current to ' )

A. 1increase ' '
B. decrease "j:l_
C. remain constant Y

RESONANT ’

CIRCUIT L T

FIGURE #13 Qv
R V OUT
T e -~

A decrease in R of Figure #13 will cause
circuit bandwidth to
A. increase
B. decrease
C. remain constant
A decrease in R of Figure #13 will cause the

phase angle ( © ) to

A. increass
B. decrease
C. remain constant




ERIC

Aruitoxt provided by Eic:

Which of the following is true in both
series and parallel resonant circuit?

A, ZT is minimum at resonance

B. 1I.. is a minimum®at resonance
line

£. © 1is large at resonance
1

—ﬁ, X is equal to .X at, resonance

L C
E. Reactance total maximum at resonance




PART II - Multiple Choice

1

6Qo.  L1=.09H -
A AJKﬁV e ST ) B
| D 75a ‘
G AN\~ =009 7 ©
] F
C1=LOuF. 88
. Vin
0 O
150V, 60MHZ.
XL1= ohms 2, ){Cl= ohmOS
A. 10 P A. L4
B. 22 B. 66
C. 3 c. 88
;AD‘,.” ,6 ! —D+—2100- T -
ZAB= ohms - h. ZAB= ohnms
A. 3l - j%0 A, 34 290
g~ 2% + ggﬁ B. 60 [f+290
D: 60 + 33k C. 69 +29°
, D. 69  [-29°
Z EF™ ohms 6. Z?‘F= ohms
A, 88 - j4o A. 110 [-37¢
B. 88 - 366 B. 37 [z110°
C. 110 - 388 C. 37 [-88°
D. 110 + 388 . 88 [=37°
ZDG_ ohms 8. ZDG = ohms
A. 10 + j5 A.-- 5 [26,6°
B. S + j10 B. 7.5 26’68
C. 10 - js§ ¢. 9.5 26,
D. 5 - j1o0 D. 11.2 £§§26°
u.‘hcw
8.




' )
If ZCD = 50 {u
9. 2 also equals ohms
CD T
Ac L|-9_06 - j3'7 .__\~1_’_‘-_-v~.~_—-——:.-4
B. 37 .+ j49.6
Co 149.6 + 33.7
D 37 - le-906
10. ZT = ohms
A. 50.3 [)°
B. 60.5 /7.4°
" C. 76 /5(°
- ———————— D. - 60.5 /-7.6°
11. Power factor =
A. .01
B. .02
C. .64
D. .99 -
12. True power = watts
A. 2.48wW
B. 37.2W
C. 368w
D. 372

~

Qv - 7




Catonsville Community College
t Catonsville, Maryland 21226

PART I - Multiple Choice.

.

! 1.

Articulation Credit Examination
. for ELE-102 Credit

Directioﬁs: Placs corréct letter
on answer sheet provided.

series resonance

A% o
&‘. XL = Z é
b, XC = 2
Coe R = Z

-d.,” none of thé above ’ ,

At

parallel resonance the line current (I,) is

a. maximum value ;
b. minimum value

50% of maximum value
. 707 of maximum value

C.

do ~/

An increase in the value of C at series resonance will
do what te resonant frequency? '

éincrease fr

b. decrease Iy

c. no effect on fr

An increase in the‘value of R at series resonsnce will
do what to resonant frequency?

a. increase f o
b.-decrease-f;‘w' ) -

c. no effect on f, ’

Impedance .of a series resonant circuit at resonance
is:

a., maximum
b. minimum
c. .T707 of maximum ) .




6.

100

¢

-~ QUESTIONS 11 through 1L refer to Figure 2.

In Figure 1, increasing Ry, causes what effect

to circuit bandwidth?
a. increase - ' , . ‘
b. decrease é R

¢. remains constant g‘
E 9’

In Figure 1, increasing R_ causes what effect to
circuit Q? S ‘
a. increase
b. décrease
¢c. remains constant

7T

Re

}

—e

At parallel resonance a tank circuit acts
a. resistive ) » )
b. capacitive reactive °

c. 1inductive reactive

d. all of the above

Which of the following is not an application of a
transformer——- — b . .
a. match impedances

b. rectify voltages

c. step up voltage

d. stsp down current

e. act as a coupling device

The purpose of including an iron core in a @%ansformer
is to increase

a. rgluctance

b. weight ° )
c. permeability

d. turns ratio

1l. Determine secondary voltage.‘ Vg = v
a. ‘3.5 . .
be 7 : 400:100
c. 1y
d.

<
4
s
é?
VA

115

T e —— -



© Tt =712, " Determine ssecondary current. Ig = mA N
a1 : , .
e , b, 20
: , c. 80 . (
d. 320 ' )
13. Determine primary current. p = mA
\ ’ ‘ {
y a. S *‘i
b, 20 . r
c. 80
d. 320
14. Determine primary impedance. Z, = -
a. 700 ) ) !
b. 2.8 ’ ; *
c. 3.5K
d, 5.6K
T 15. "A step up transformer implies that is
stepped up. -
a. resistance )
b. current
c. vVoltage
== —— = d&—power—— .~ -~ - - o ]
| QUESTIONS 16 THROUGH 18 REFER TO FIGURE 3.
r . ' ' * e
1{. The transformer turns ratio for 3econdary A - B is: -
a. 1l.to 2 '
b. 1.5 to 1
- c. 2to1l —
. do l to los N
‘ @ 83 n
VA NN ]
N\, 8ot i
N—" ——
N —— “"‘”_"-"0 \’ i I--') L
e ——— 705 K.ﬂ. ’ |
. 17. Primary current in the. circnit is ma.
a., 25
b. 33
N c. 50 .
d. 75 - o
; . (=% 750 N 103

e SR GUS



N

L] -~ ©

18. 1If points "B" and "C" are shorted together, the

sec
be

a.
b..
c.
d.
6.

ondary voltage from points "A" to "D" would~

5
10
15
20
none of the above

rectifier ,in Figure i gives an output that

19. The
is with respect to ground.
a. positive
b. negative N .
C. 2zero ..
[ ]-‘ r“
@ - r °
20. Which of.%hi:following is characteristic of a-
full wave reedifier? (Not at_bridge) -
~ ' 8. 120 HZ input frequemcy
—— b, QQQ}ode rectifiers
¢. ndgative output—voltage— —~——0

da.

tapped secondary transformer

\
2l. What advantage does a bridge rectifier offer over

D

22, Which two diodes-must-be-revised—in-Figure SAfn-——j

ac

a,
bl
C.
d.

onventional full wave?

(+) or (-) output

no transformer °

2 diodes

low ripple frequency

order to obtain the correct

positive output

voltage?

a. D1 and D2

b. ‘D1 ard D3
- ¢. D2 and D3

d. D2 and D

°

——————]




- N . 2

23. In Figure 6, ths addition of a 10 ufd capacitor from
point "x" to ground will have what effect on Vout?

a.  no effect
b. vout will fall to zero
¢. vout will increase slightly

d. vout will decrease slightly -
v . . . s .‘ A ’
L 1 . i . ‘

-L-. - N A]
i ) T~ ou’ - g
Mol i T Veur T
! . /

amb—— _L- ———
T e 2. 4 good low voltage power supply has H ma jor
components/circuits. They are: (L, points) %
\ ‘ .c
| A __ B C. D P12VD
f B
£33 ”4 T = Lo
. F—ﬁv . . ™~
- P . =
5 A\
25 —Thevoltage-doubler of Pigure 7 i} a doubler.
- ‘ - "“\» o
a. full wave g NAN—P———y .
b. half wave’ ‘ L — e
¢c. it is not a doubler -
: oM T V
‘ 1 ouy |
v | T —
' ]

Vout of a voltage doubler is approximately equai~53%" C—

. { ‘ )

|

a. 2 ° Vavg

b. 2 °-Vrhs ﬁ ;

c. 2 ° Vpk : —— ! )

d. 2 ° Vpk - Vpk T i - i

ro | ST e

| T ———




<

" The circult in Flgure 8 has what approxxmdb voltage
on ca?

a. Vin
b, 2 Vin’
¢c. 3 Vin

5

<\

14

Questions 28 through 35 refer to <1gure 9. o

"28., The circuit is a. regulator.‘
; %a. " series - °X &
b. shunt’s 4. 0—= ' g
c. - impedance _1! .
dsy current RS
; ), RL
Az
Y.
T o |
29. During normal operation F:‘ (;. Ea‘
/ a. point X = negative, Y = positive! .
:S point X = positive, Y = negative R
. either 4 or b Ve
30.° Which component is referred to as thefﬁASE‘element?,_ -
a. Q
b. R -
c. R
L »
d- Z - o
"~ -~ . - .
31. Which is true sbout Veut? o
“u: B . a. virll . e : )
&
! Coe HCE - VZ - =

d.bvz”

“.
.-

-1 ‘ o




Which oﬁ'the following is true about Figure 97

a. L =1 +1
_’ ' RS~ ¢ "B
‘ b, IB =1, + IRL
v ¢ Ip = Ipg - Ig
N \' Ad -
o \; . d.' Iin-‘-’ IE s+ 'INJ .
33. Which.is true about Figure. 9? It ‘provides ~
’ N el ? e . -
— <o a. & constant %oltage for a varying current .
* _b. .a constant current-for a varying voltage- {
i " ¢. zener current equals load current g
S . d.. constant load power at the load
) *<~- 34. Which functién is nob performed by Figure 9?2
sy a. it reduces nippieﬁkoléage l
- .b. \it.-eliminatés the need for a rectifier
g c+* allows for load variations,
: d. allows input voltage variations
¢ ' ‘35 jlgnﬁxlf‘;iagu?e 9 (if B = 9,0,Q Ig = 8mA, IRS =:9mA) IRL=“‘
' “a. 0.5 < o,
- b. 90 ¢ :‘ ° "« ' " i,
. "G 107 . -
* do ...80 . d'. '
 36° Whith circuit in Figure'10 is reféerred to as
¢ . collector feedbeck bjasing? :
37. VWhich circuit in PFigife 10vis 3lled base ' .
e current bigsingz? ° v <E§> .
38. In Figure 10, across which '
"~ resistor would an emitter
. “bypass capacitoz be used?
. a. R, °
|/ * ?
"% “b. R
© s
c., qu ~
d. Rll

,




In Figure 10, which resistor could be
completely removed without eliminating
collector current? (opened)

a. R

3
‘ bl RS
c. R
) 7
N d. ~R10 3 ‘ \\
L0. Which circuit in Figure 10 is not employing
. . Peedback for stability? - _ \
-— ~°j1. When feedback is used for stabllity in an >
amplifier, it is called - .
e ] ’
. a. regenerative
b. negative
¢c. positive .
d. repulsive ¢
L2, Which is correct about TGIR? Av
-« a-
' ~““Bout . _
— e
b. Ry,
4in.
i . ‘““"“""‘“"'“’""u’cm:“wﬁ}{h-' g TEme e s memmem o EmTm ot
Rout
d. zout
Zin
43. The Filter in Figure 11 is a I
a. type high pass - 16"4'
b. type lowgpass ~

c. L type higﬁ‘pass
d. L type low pass

The filter in Figure 12 is a

high pass . ” “/V«/LT

a'.
b. low pass
c

. band pass  1ne. = ERS

d. band stop - -

-,
¥
Y
- _’-*“'-
% -~
e e



LS.

Matching Questions L5 through )7.

Low pass “type filter

6. Band stop filter

47, High pass- filter

® 1 -

\
/

‘V.S‘-

Y

] © - o q qv .‘ ::i;: I _gﬂ_,;..
(OO
. .IfTWT%I- ] — s
@ ® — "
LE. . If the cutoff frequency of Figuﬁg,lj_.,...r-w~~-'—”*‘“'““-'_"7”_
is 227 HZ, what is V ? |
< out
& a. 6.3 V C’-.Zb}.\‘?
*b, 29.0y V | ¢
C. 5’.‘.-6 V __’H.
d. 132 V T
\ B2V R: Dk & - <
Use the low voltage power supply(Figure 1l) for
questionsl )4? through _55_. - X
A e ‘x' .
] N . MN.. o o T
10 Peak é ﬁ%w l TW_IL T/ 7 S
>";/M3¢ - e [ : .
e T - o e C —.“V\N - ' .
rort T P20, d',,}:’!— .(?l b2 Ry ‘L‘lv wl Rl. or (\}
- < = ) '3‘;‘_\"’52&'\9(‘ )
LT _ ! > } ey -
- - .

o.
(4. positive DC
. " negative DC

_AC_ - -

“"' T T 109

The voltage at point A with Tespact to ground is "F"\"S‘T‘B“ -

Ll -

- “"\\
~ e B
B e



-

voltage at point A would be approximately
+17, -17 (AC)

+34, -3l (AC) .

21.5 .

3k ¢ ’
L1, G2 comprises a filter.

high pass

low pmss - .

band pass . .
band reject '

purpose of Rl is to -

J
limit load current ‘
serve as a voltage regulator

drain capacitor charge when S1 is open
protect Q1. N IR

1
1S

D2 are acting as a __rectifier, ‘ i
————

full wave

half wave

quarter wava

bridge . ‘ o . -

sh. V (point X) is volts.,

— out
a. +14.9
bo "lu.ng '
¢. +13.5 :
do -13‘5

55 Induetor LI dould be Teplaced with & resistor with
minimal output voltege change.

a, true .
b. false ——— - — T

o 56. The circuit in Figure 15 is-a amplifier.
a. common emitter V >
b. cormon bese + o
c.: common collector Y




-

1

o 'Sf. Which amplifier configuration does :
' ' current gain 1 ?

R a. common emitter
‘ . b. common base
¢c. common collector
1 .
. 58, Which amplifier configuration bas a 180° phase shift?
a. common emitter ; I
b. common base _ e —— — -
"Te¢.” common collector '
59. The lowest output impedance is obtained with a

&, common.emitter B v
b. common base . -
Cc. common collector '
6QL__Hhich—eﬁ;%he—fciiowing is the correct Shockley
: approximation?

A S

K
-~

Ig = hyy( .026)

e e T —

d. hypz.026

IE ) . : ) e
61. The voltage at which drain current stabilizes ( .ID = 0) is
the -
. 2. pinch off voltage =~
, b. cutoff voltage ‘
N c. . threshold voltage o
. d. breakdown voltage

-

 62. -Which is true about p-channel JFET biasing?

a. gate negative, drain positive - e e
. . ~gate positive, drain positive , ) - Cor

c. gate positive, drain negative 27

a’

gate positivez

Hﬁrawin negative

111

1=
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~

63. The JFET deplstion region conteins
8. majority carriers only ‘
b. minority carriers only
¢. both majority and minority carriers
d. N tgpe impurities

6y, The. schematic-symbol in Figure 16 is rep}esenting

— a/an

8. Unijunction transistor

b. P channel JFET ‘ ___{E
c. N channel JFET

‘d. MOSFET .

o

o

Questions 65 through 76 pertain to the circuits in Pigure 17. .- '
DIRECTIONS: ANSWER "p! FOR TRUE,;"F" FOR FALSEL

e gha,

™
g o
.

65. Circuit A is a RF power amplifier.

I

66. Circuit B is a push pull power amplifier.

67. Circuit A could be replaced by a fapped secondary
’ transformer. )

68. The inputs to. Q and Qy must, be identical in phase and .
amplitude. -

69. This circuit conllguratlon ususally proévides hlgh dlstortlon.-
70. T, usually feeds a crystal oscillator.
11, The circuit will function without Gh

72. 'Ql should be a PNP transistor. B
13. The input to Q could be from a phase shift oacillator.

?u The collgctor supply for Q2 and QB must be (+). "
75. nggse in the val{e of C1 will 1mprove LF respOﬁse.

76. ‘1s 1n backwards(collector and emitter reversed).

A -~ JESSUNF

(NIRRREEN NN

. \) | “ o 112 t
,',_ . L =82 . . . ,




H

a.
b.
C.
d.

dependent on

circuit voltage . .

circuit current ‘ ,
physical dimensions
amount of feedback

cﬂ\

a/an

Questions 77 through 82 contains oscillator types. Mateh~
| the name of each oscillator with the brief description.
:i . 77.  two tapped capacitors  a, Armstrong
N 78. | three RC networks b. Phase shift
: R _"tickler" coil c. Colpitts
80. piezoelectric effect d. Electron coupled
. B81. ' one fapped coil e. Hartley
. —__ 82. series tank capacitor f. VUltra-Audion
// g. Clapp )
. _ o \
h. Crystal |
. \
"i. Wein bridée
83. A frequency multiplier is operated Class
a. A L ¢
b. B \
: c. C \
. ' d. AB L AR
o * 84. A device that converts DC energy to AC energy is called
' . . crystal :
- . b. motor .
' c.- amplifier -
d. oscillator
.85, Oscillator instability is often caused by
a a. buffer amplifiers
_ b. load variations ,
c. ambient temperaturse
d. humidity . \
86. The natural resonant frequency of a quartz crystal is



*

87. Crystal oscillators usually require an oven to - o
a. maintain a constant temperature - =
- b. boil-outmoisture T
¢. maintain a constant capacitance . -
d. provide a constant voltage : |
. 88. The selectivity of a receiver is its ability to - o
a. reject audio frequencies , ‘- \\\
< b. distinguish between adjacent channels SN
' ¢. pass only audio frequencies :
d. amplify weak signals ’
89. In emplitude modulatiom;, as‘the intellig_pceﬁfrequenqy
'is‘increased the modulation percentage will
a. Iincrease . . , “
b, decrease - TR
¢. remain constant , -
- d. vary constantly '
H 90. 1In amplitude modulation, as the amplltude of"the
intelligence is increased the mod. percenuage will
' a. 1increase B
- b. . decrease . e e
T 77 c¢. premain constant i M
d._ have no effect_ " » —
) 91, 1If the modulation factor is_. 83, the - percentage of N .
s modulation is o
. a. é‘?Z « _ 1 . . .
o————ae i b. 3/ . IS . . —_—— et
T c. 17% ‘
d. .83%
92. The signal that is modulated is called the -
frequency. . ~ -
a.~~local osc¢cillator . 1.
b. 1intelligence :
¢c. carrisv o V 7
d. difference UNIVERSITY OF CALIF. .
93. An FM carrier is recognizable by its LOS ANGELES . ,
a. constant amplitude L _— -
b. constant frequencey . A5 ¢ b 19/8
¢, varying amplitude ) ) .o \
PR o CLEARINGHOUSE FOR———
— ’ T TR . JUNIOR COLLEGES o
LT
b . QO . 114
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DlRECTIONS Answer "T" for teue, “"F" for false for ) CT

- — Questions 9l through-103
Refer to FigureEIB

AM Tfansmitter

LI .
3 o
p EPNEMM
: gMHZ.
g 3 |
CFigls
94. - The circuit containing Q1 is a pierce’oscillator. §
: vk =
95. Circuit containing Q2 is a buffer amplifier. .
96. - The circuit containing Q3 is an audio amplifier.' S S
97. The circuit containing @l is a single ended povier
amnplifier. !
98. The tank circuit containing C19-T2 1s tuned to Cl-Ll's.
99. TIdeally the X;, for L2 is zero ohmg.
100. “Ideal‘y the X, of Cll is zero Ohms. N s -
101. C9 is a coupllng capacitor. !
102. C6 shorts, the output frequency w111 drop te YMHZ. .
103. C5 increases in value,"the output remains at 8MHZ. -

115“»‘“—”“—7”—‘ . ' . | " \ Q“

. -85~ T



