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Course Description

Resonant Circuits and

9325 48 _9325.03 Introduction to Vacuum Tubes
Stae Category County Dept. County Course Course Title
Number Number Number

This course of study includes Series Resonant Circuits, Parallel Resonant
Circulits, Transformer Theory and Application, Vacuum Tube Fundamentals,

The Diode Vacuum Tube, Triode Tube Construction and Static Characteristics,
Trlode Tube Parameters, Vacuum Tube Tetrodes and Pentodes, Beam-Power and
Multisection Tubes, and Multigrid and Special Purpose Tubes,

The Laboratory Experiments :elating to the text material will be covered.
Clock Hours: 135




PREFACE

The following pages contain a course outline entitled
. Resonance Circuits and Introduction to Vacuum Tubes. This is
the third quinmester course of the eleventh year course No.
9325. There will be four more gquinmesters as follows:
9325.01 Basic Eluctrical Concepts and D.C. Cirenits
9325.02 D. C. Circuits and Introduction to A. C.
9325.0l4 Semiconductors
9325.05 1Independent Study in Electronics

This quinmester course will be available tc all students
who satisfactorily complete the post test of quinmester 9325.
02.

This course material is presented to the student in 135
hours of classroom-laboratory instruction. The content of
this course will be covered in ten blocks and concluded by a
post test.

Upon completion of this course the student will be well
grounded in the areas of resonant circuits, transformers, and
vacuum tube fundamentals.

The teaching methods will vary according to the ability
of the individual student. As the content of the course
varies, teaching techniques which lend themselves to each
particular situation are employed. The instructor useS demon-
strations and lectures which are supplemented by the perfor-
mance of laboratory experiments and assignments by the student.

. The instruction is further developed by the use of films, in-

formation sheets, diagrams, and other aids which make the

instruction more meaningful.




The outline was developed throu:h the cooperative efforts
of elcctronic instructors, supervisory rersonnel, the Quin-
mester Advisory Committee, and the Teacher Training Service,

. Dade County Fublic Schools, Division of Vocational, Technical

and Adult tducation, and has been approved by the Dade gounty

Vocational Curriculum Cocmmittee.
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The ctudent techniciox. will be able to:

1.

o

BEST copy avaiagyg

Demonstrate an understonding of tuned circuits.

Demonstrate an understunding of transf: rrier theory and
anplication.,

Dermonstrate an understanding of the b-sic fundamentals
of vacuurm tubes including the diode, triode, and ventode.

Demonstrate an understanding of vacuum tube characteris-
tic curves and parameters.

Demonstrate an understanding of special purpose tubes
such as Vil tubes, thyraton tubes, phototubes, cathode-1r:y

.

tubes, and high frequency tubes.

Satisfactorily comnlete the post test.
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he astudent. Wwill be able to:

y 1¢ usapteln the theor: of Serles Resonunce In terms of
reactance, resistance, voltagie and current.
?« Demonstrnte nn understandin- of 7, its effect on

. bandwidth, voltages, and current.

e Explain aprlications of Series Resonant circuits as
tunin- devices, band pass and vand-reject filters.
ILe Calculate resonant frequency, reactances, bandwidth

anc e

BLOCK I1 =~ PARALLEL RuSOLANT CIXCUITS
The student will be 2ble to:

1. FExplein the theory of Parrllel Resonance in terms of
reactance, resistance, voltage and current.

2. Demonstrate on understanding of Q, its effect on band-
width, voltages, =nd current.

e  idxplain applications of Farallel Resonant circuits ' c
tuning devices, band pass and band-reject filters.

L Calcul-te resonant freguency, reactances, bandwidth
and <.

C. Demonstrate an understandin, of practicsal application
of Parallel Resonant circuits and combination series-
parnllel resonant circuits.

BLCCK JII - TRANSFORMER THECRY AND APPLIC.TION
The student will be able to:
1. Demonstrate an understanding of transformer opers-
tion and solve problems related to turns, volta:e,
current, and impedance ratio.

e Identify and explain applicotions of various tyres
of transformers and their construction.

BLOSY. IV - YACUUM TUBE FUNDAMELTALS
The stuuent will he abie to:

1« list four types of electron emission, and two typres
. of commonly used cothodes for thermionic emission.

vi
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Tae alodent, Lit' Le ble to:

Te avdein e constraetion :na thnoe: ol ororestion of o«
diode v: cuur tube.

e marerlmentally derive stotie snd dyresaic ennvractepis-
tic curves nnd A.C. "nd D.C. plote resistance.

ie Demonstrate an understanding of tue use of diodes in
rectifier nppliccntions.

CLOCK VI - URICDS TURL CONSTRUCTION ALD S4ATIC CHARACNELZISTICS
The student will be able to:

1. *uivlain the construction and theor: of*overation of
a triode vacuum tube.

<e #xverimentally derive static char-cteristic curves
of a triode vacuum tube.

ie Demonstrate an understandin: of bias and lisi tare
methods of obtainin:: bias.

ELCOR YIL - TRIODF TUBE PARAMTTIRS
“ne student will be able to:

T. ™=xrlain the operation of a triode amplifier ineludin-
input and output relationships.

~e Explalin, derive, and solve problems related to the
three triode tube perameters.

e Construct lond lines, dynemic transfer curves -nd
rraphiecally predict the operation of triode v-cuum
tube amplifiers.

e Tist thne four classes of amplifier operation nnd
eirl-ir ench. :

. BICTF YI1I - VACUUM TUBE TETRODES AND PENTODES
The student will be able to:

1« .aplain the construction »nd theory of coperation of
1 tetrode and pentode vacuum tube.

e “xrlain, derive and solve nroblems related to the
three tetrode and pentode parameters.

3« Construct load lines, dynamic transfer eurves, and
graphically preduct the operation of a pentode
vacuum tube.

vii
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The chuqient will be ~ble to:
Te wpledin tne conatruction nndé tneor: of oreration ol
benm rower tube,

e Use family of curves to solve berr power nmilifier
~roblems.

e Demonstrate an understanding ol multisection tubes.

~ 3LOCA . = FULTIGRID AND SFECIAL PURPOSE TUBES
The student will be ~ble to:
1. Zxplain the construction and theory of omeration of
rmultirrid tubes, subminiature tubes, VR tubes,

thyraton tubes, prhototubes, electron~ray indicator
tubes, cathode-ray tubes, and high frequency tubes.

viii
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INDUSTRIAL ELECTRONICS 2 - 9325
(Resonant Circuits and Introduction to Vacuum Tubes)

Department 48 -~ Course 9325,03

Sl W30NALCE CIRCUIT

A. “he Series Tuned Circuit
1. wesonance
<+ The resonsance curves
. ‘iener~l rule for 3-I-C circuit

i« The series resonance circuit current curves

Le ".‘u-‘llit}"
1. Samnle calculntion of
2. ™a1lity ~nd the ceries resoncnt circuit current
curve

Ce Handwidth
1. Frequency anad bandwidth
2« 7 and bandwidth
e Formula for bandwidth

De I'nnulysis of Series Hesonant Circuits
1. The resonant frequency
7. The - of the circuit
"o fThe bandwidth

ve Voltage gein

5. Jariation in circuit pronerties

Prams

me Series Resonant Circuit Apvlications
1« "he b 'nd-prss series resonant network

~

Z. Thy tand-reject series resonant networi

pe JL HESONAMNT CIRCUITS
e rarcllel L-C Circuits
1« Cireuit analysis
2+« Resonance curves
. Reactance curves

e Line current curve
. Impedance curve

Ul;:- oy

ire Circulating currernt in an Ideal Parallel Resonsnt

Circuit

1. Ideal circuit nanalysis at resonance

2. Ideal circuit analysis at frequencies other thsr
resonn~nce
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e Anrlysis

Yo oallel Resontnt Clreult © and ohdwidin

Te Cirxrecuit -

e Cilrcuit bandwidth

Aprlientions of 3erics nnd Parallel Tuned Circuits

in Qombinntion

T ‘nplications of rnarnllel tuned circuits

2. 'nplieations of series and parallel tuned cir-
cuits in combination

e ulfmple of a series and naraliel tuned circuit

SFCRMR THHORY AND APPLICATION

Tropsformer \ction

1« Coefficient of courline

e Phnse relationships

3. ZEffects of the secondary on the primery of -
transformer

lie Phase angles in o transformer

Turns Ratio

1« Relationship between voltapge nnd turms retio

?. THfelationship betuween power in the primary and
‘vower in the secondary

?e Reclationship between current and turns ratio

Imredance HMatehin::
1« eflected imnedance
e Reflectod capacitance ~nd inducteonce

irsnsformer Tosses and Tronsformer Ratings
1« Corrver loss

"e Hystersis loss

2. Soturation loss

he Zddy current losc

lower Transformers

T« Filament transformers

Fe  I'onved winding transformers
3e iultiple windin: transformer
l'e iutotransformer

jsudio P'ransformers

1. Input transformer

<o 1interstage transformer
e Cutnmut transformer



e Itdio=trequenc; Lrrnalomacia REST COPY AVAILABLE
e = Intercirre tenncilfoimior

Ve 1= tranciformer
‘o intennn counlin - wiithh (=" tranatormers

e uLneein! Anniic~tions of Yreanaformers
1e Jsolation tronsiomers
?e Instrunent trangslom.erc
Re Potentinl tronsformers
. e Current transformer
e unturable re-ctor

X
-

IVe VAEUUN TUEY FUITDAILIITATS

“e iectron emission

1. +“hermionic Mmission

?e Go0ld-cnthode emission
« Inotoeclectric emission
Le Jecondarr emissior

-

Be fhe .mitter
Ce Jdritter Construction
1. Direetly heated eatliode
2e Indirectly heated catnode
Ve WL DIODT VACUUM TUBH

Ae TPhyslcnl Construction

1. 2ase
e Cothode
e Ilnte

e .nvelore

e Theory of Orverntion
1. Srnace Churge
2. Current
“e« Peak Inversc Plate Volta-e

ne Static Characteristics
1. 3tatic curve

~e Saturation

“e D=C plate resistance
I'e A-=C resistance

. Te T©Dyn-rile Characteristics
1 Diode load resistor
“e Dynamic curve
*e Irnamic operation ond ~nrlications
ne Half-wave rectifior
be Mull-wave rectifier




Vie THICD . TUGL COUSTRICTTICN ALD 3TAMIC CHARACY:AILTICS

“e f%riode Conustruction nna Flrte Currert Control
1« Thyslenl econstruction
. e (11¢ control
‘te  A0ro voltni e
Le li0 connection

ce Yositive voltn o
de de:iatlive volinge BEST COPY AVAILAGLe

. I'e OJtatic Cunrncteristics
¢ Flote family of eurves
2o (rid £anmily of curves
Ce Sios In ) Triode “ube Cirecuit

De Tyves oI Hias

1 'Y F‘i.':ed

e Cathode
3o “rid-leni:
l!.o Cont-ct

VII. '.1.{101): ‘PU.:.‘S P.'PLR:.‘.:‘E':TEK’:S

‘e The "riode Amnlirfier Circuit
1« 2Amplificnation _
Ze Innut and outmut sirnals

2e Fhnse

lte Voltage ::ain

e Tubec Constants
T« Amplification factor
2« Transconductance
3 Plate reosistance

Ce Dynamic Characteristics

D. The Dynnmic Traonsfer Curve
1« Construction of the curve
2. Slope of tho curve
3 Linearity of the curve
i« Cain forruias

‘e Classes of Amnlifier Operation

Te Class A

2. Class B
* “e Class AB

L. Class C
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»
.

B.

C.

SEST Copy
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1. Construction
"e Voltarec connections
2. “leoetrostatic fields
Ite Flate characteristic curves

Tetrode Tube Constonts
1« A~C plate resistance
2. Ampiification factor
?e Transconductance

Pentodes

1. Construction

2. Flate characteristic curve
2. Dynamiec characteristics

he Clrnssification

BIAN-POWLR AND MULTISECTION TUBES

Beam power tubes

1. Construction

2. The virtual cathode

e Dynamic load lines anad tronsfer curves
l.e Distortion

5. Applications

The Duo-diode
The Diode-~Triode

e mnl Triode

FULTIGRID AND SPACIAL PURPOSE TUBES

A
he

B.

Tultisrid Tubes
1. Structure of rventagrid tubes
2. Freaquency conversion

a. The pentagrid mixer

b. The pentagrid converter

Subminiature, Zas=filled and Thyratron ‘ubecs
1. Submininture tubes

2. Gas=filled re;ulator tubes

>+ VR tubes

Le Thyratron tubes
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chotolubes »nd slectron-iry Indieotor:
T« ‘thototubes

s Gonstruction

Le Senslitiviiy

¢ce Digtoriior

de Fhotormuliin'liers

Ce Applicntions

“oaleetron-iny Indic~tors

e Crthode ny Tube

1. DSirmcture

2e Mocusin< and nceceleratin ' the benn
“e eflection

Ne lectrostrntic

be lloctromncnetic

(il-h=-freauency Tubes
1. .corn tubes

2+ Lirhthouse tubes
3. The Illystron
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FCST TEST
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9325.0*

At tne resonant frequency, » series R-L-C circuit appears
as a (an)

8. oren circuit

b. resistive circuit

c. s3short circuit

de reactive circuit

In n series-resonant circuit the cavacitive reactarce ic:
2. maxXimum

be minimum

c. coual to the inductive reactance

de in phase with the inductive reactance

A series resonant circuit contains an ;. of 100 ohms, an
a¢c Oof 100 ohms, and an R of 10 ohms. I% the applied vol-
tage 1z 100 volts, what is the voltage across the induc-
tor:

2, Zeroc volts

b. 160 volts

c. 141 volts

de 150C volts

The current at resonance in a series R-I.-C circuit is one
ampere. The current at the half-power points is:

2. 1.5 amneres

t. 1.414 amperes

c. 5CC milliamperes

de 707 milliamperes

If the  of a circuit is 12 and the resonant frequency is
9.6 me, what is the bandwidth?

2. 10.4 me
b. 800 ke
c. 8.8 me
de 15 ke

The effect of adding resistance to a series resonant cir-
cuit is to:

5. decrease the resonant frequency

b. increase the discrimination of the circuit

c. broaden the frequency response

d. 1increase the voltage across the circuit

The bandwidth of a series resonant R-L-C circuit:
“. vnries directly as 9

b, wv=riec inversely as the resistance

c. is not related to ¢

d. varies directly 2s the resistance

-10-



2.

10.

1.

12.

1).].0

15,

In 2 narallel circuit, one branch eontains an se O 5C
ohmna, the second bronch an .y of 90 (hms, and the third
branch is resistive.

The total circuit impedance is:

1. inductive

b. resistive

¢e inductive and resistive

de capacitive and resistive

8Esy
At parallel resonance: Copy AVAIugu
2« clirecuit impedance is minimum
be circuit current is minimum
Ce the circuit is inductive
de the circuit is capacitive

A parallel presonant circuit is often referred to as:
2. an ideel circuit

b. a tank circuit

c. & complex circuit

de =2 reflex circuit

In a parallel resonant circuit, at resonance, the impe-
dance is:

ae. Mmaximum

b. ninirmum

ce e€equal to the resistance of the eirecuit

d. equal to the reactance of the circuit

In a parallel resonant circuit, at resonance, the line
current is:

a. maximum

be minimum

¢c. 180° out of nhase with applied voltage

d. 900 out of phase with the applied voltage

In a parallel resonant circuit, at resonance, the cireu-
latin;: current is:

2. maximum

b. minimum

c. equal to the line current

d. there is no circulating current

A parallel circuit at resonance is characterized by:
ne high circuit current

b. high branch current

ce nicher voltage than applied voltage

d. 1low branch voltage

In a prrallel tank circuit, the generator is tuned below
its resonant frequency, the total impedance is:

a. decreased and inductive

b. increased and capacitive

ce. decreased and capacitive

de increased and inductive



16.

17.

18.

19.

20,

21.

Circuit current in a practicnl pnpallel resonint clircuit

is never zero because: BEST

ne rractical cireuits are never resonant copy AVAILABLE
b. eovery circuit component nas come resistar.ce

c. current is conctantiy beln;s exehnanred between ' and C

(de renct.nce never reaches an absolute minimum

fn » narnlle! resonant clrenit, the ;‘enerntor is onerating
above resonance, the vhase anple is rositive becnuse the
circuit -~cte 1like n (an):

2. inductanne in serices with a resistor

b. resistor

¢c. cavacitor in series witn a resistor

d. inductance

In tuninc a hich=-f paraliel tank circuit from the point
of resonance, the line-current meter would:

2. h-ve a sharpe rise in reading

b. have no chanije in readin:

c. read zero

d. have a sharp drop in reading

The inductive reactance of a parallel resonant circuit is
LB80C ohns. If the resistance of the coil is 160 ohms,
what is the 7 of the circuit?

ae
b. 2C
ce T6.5
de 130

A parallel cirecuit resonant =2t 115 me has a bandwidth of
800 ke. In order to double the bandwidth, the 7 of the
circgit snould be:

a. -6
b, 72
c. 9z
de 1l

Wwhat is the resonant frequency of a parallel high-" cir-
cuit if the capacitance is 1 micro-microfarad and the
inductance is 1 microhenry?
e 6: ne.

b. 15¢ me.

ce 100D mce

de 6200 me.

A parnllel eircuit is resoncnt at 98 megacycles. If the
> of the circuit is 56, how wide is the bank of frequen-
cies it rejects®

Ne 99.75 me.

b. 0.57 nmc.

ce 1.75 mec.

de 96.25 mec.
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BEST copy AVAILABLE

in v serles i='=C circult, ! = 2.5 mh, o «'1 ufd,
i - 8 ohms, fr =
ﬂ. .J1.(} K'::'_

be I kii,
ce OO LI,
dn 1t..7 i.ll;‘,

In a v:rallel ite%«C circuit, ¢ = 41 ufd, fr = 1,77 LHy,
R =150 onmsg, L =

a, <3 mh
b. ~“31rmh

Coe 2."s mh
de 120 uh

In a varallel H-L-C circuit, I. = 230 uh, ¢ = }3.1 uufd,
R =14 ohms, fr =

Qo 1 60 1'—33

b. 22060 K-

ce 1600 K.

de 2e1 Mz

If the »nhsse angles between the voltare rnd current are
nero in a transformer, the transformer is connected to ~:
ne resistive and capacitive load

be resistive and inductive load

ce resistive lo=d

de cnracitive lond

The major difference between an autotransformer anc =
conventional transformer is:

ne the use of an iron core

be steo~-uv possibilities

Ce cCOVPEr losses

de the use of only one windins

In a conventional transformer, power is transferred fronm
the primary to the secondary by:

1. self-induction

b, conduction

c. mtual-induction

d. transconductance

L center-tapped transformer secondary is usually used to:

a. obtain a high and low value of secondary voltis: e
from a single-voltage source

be deliver two equal voltages of opposite phnse

c. double the voltage available at the secondary oif inc
transformer

d. deliver two equal in-phase voltages
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Ccs
.
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Tachinan enersy is transferred from one circuit to snother
uhien e impedance of the source:
re €au.ls the imnecdance of the oad

be 1o ,rentor thon tie irmmednlice of the lond
c. 1o ‘ess than the irmmedance of the Jon:d BEST COPY AVAILABLE
de 12 2t lonst ten times the lmpedince ot the o ond

Conuver logses ~re:

ne losses duc to the core mterinl
b. 1losses due to rmagnetirine effects
ce D. C, resistance losses

de Ae. Co resistance losses

2ddy currents nre:

9., currents set up in the core of the transforner

be out of vhose currents in the secondary

¢ce current flowin;: in the vrimary when the secondory ic
unlo ‘ded

de current fiowin:; in the secondary when nc current flous
in the primary

ilvsteresis is:

te nert loss in a transformer

be logs due tO loose lanminations

ce Jrorin-~ of the flu density behind the magnetiiin.
force

Ce lOss due to use of wire too small to handle current

‘n autotransformer is:

"e nn sutomntic transfommer

b. desirned to be used only in automobiles

ce 2 tronsformer desirmed with only one winding
de 2 transformer with multiple windings

"he =ower rtin~ of transformers is given ir either watti:
or veltammeres. Power in watts is coual to:

C.oe .'.'I

be I coc @

ce .1 sin e

do I('F"a

If tlhe resistance in the secondory of a power transformcy
is decrcnced, the current in the nrimary will:

ne rerinin the same

b. decreanse

¢c. 1increase

de shift in phase from the volt~ge

-1h-
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39.
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BEST COPY AVAILABLE

* power :xplifier hng an imrednnee of Y60 ohms. For a
mhcimur vower tronsier Lo o voice voil! of n 6-ohm snenker,
the matehiln,: tronafomer should hove © turns ratio of':

e 0 to 1

.bo h“ tO 1
Ce 96 to 1
d. 3100

A traneformer no-lond nis 110 volts rcrece the yrimary,
12 turns in the »rimary, end LO turns in the seccndary.
“he cecondarr terminal voltare i

n, 26,6 volts

be 366 volts

¢c. 1C0 volts

de 116 volts

A transformer with no lossas has 100 volts at 5 amperes
apolied to the primary. With 250 volts output in the
secondary, what is the output current?

2, 2 amperes

b 1C armperes

ce 12 amperes

d. 25 ocmoeres

A transalission line has an outvput impedance of 2500 ohms,
Por maximum rower transfer to a2 10C-ohm load, the matching
tronsformer should have a:

afe 5 to 1 ster-down ratio

b. 5 to 1 step-up ratio

c. 25 to 1 step-down ratio

d. 25 to 1 ster=-up ratio

The onrimary of a power transforme: draws l..6 amperes ot
11C vnlts from the line, while the secondary has za load
consunming 2 amperes at 235 volts. What is the efficiency
of the trnnsformer:

e 25

be 9.29%

c. 957

de 1,07

A filter pnsses signals from nero to 150C eps and from
20CO ens upward. The filter is called as

n. low-pass filter

b. ni h-nass filter

ce band-nass filter

d. band-rejection filter



3.

L6,

Ll-?o

L9.

Tne impedonce in the ceriecs-regonant braonch: of o band-pnss

filter is:

2. low in the rejection bands

b. low in the rass band

ce the same in the vass band as the impedance of the
parallel-resonnnt branch in the pass band.

d. high in the nass band

What tyve of filter 1s usually used to eliminate the rip-
ple from a rectifier power supply?

2. low-pass filter

b. hirh-vass filter

ce band-onuss filter

de Dband-reject filter

fmission of electrons tiwrouch the apvlication of heat is
known as:

a. Dvhotoelectric emissicn

be cold cathode emission

c. secondary emission

de thermionic emission

“mission of electrons through the avplication of & ni-h
vrotential is known as:

a. Dvhotoelectric emission

b. cold cathode emission

c. secondary emission

d. thermionic emission

Imission of electrons by the anplication of 1lisht is
known as:

a. thermionic emission

b. cold cathode emission

c. 7nhotoelectric emission

d. secondary emission

Emission of electrons throush impact is known as:
A« secondary emission

be pvhotoelectric emission

¢c. cold cathode emission

de thermionic emission

The element within the v-cuum tube which emits electrons
is called the:

fe anode

b. getter

Ce CathOde

de heater



51.

52.

53.

Slis

57.

“ae moct efficient tyve of cnthode ig the:
e tun.'sten

b, oxide coated

c. thorianted tungsten

de pure nickel

In a directly hecated cnthode:

1. heatin; must be with A. C. current

b. the heater and cathode are one nnd the same
¢c. only tungsten may be used

d. the cathode is a metal cylinder

A indirectly heated cathode:

7. requires longer warm up time

b, 1is usually made of tungsten

C. must use D. C. current only

de 1is seldom used in receiving type tubes

Tunrsten and thoriated tungsten cathodes are usually
used:

a.s 1in low power requirements

b. in hish power requirements-

c. in indirectly heated cathodes

de 1in tubes for vortable radios

A two element tube is called a:
2. duo tube

b. diode

c. roctifier

d. static tube

In a vacuum tube, current is considered to flow from:
a. nrlate to cathode
b. henter to cathode
c. c&thode to plate

Flottin~ variation in plate current vs. variation in
plate voltage with the tube operating with no load will
produce a:

2. dynamic characteristic curve

b. static characteristic curve

c. straisht line

d. exponential curve

The Je C. plate resistance of a tube is:
2. 2~lways constant

b. expressed in ohm's

Ce EP/I

d. linear

17~
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61.

Ol e

611. N

“he
“ o
0.
Ce
de

is

‘e Co nlite presistance ol o tube ia:

* lways constant B
De]\/dlp

linenr
tne load on a vacuum tube iz increased, the dynamic

characteristic curve:

Ne
b.

~
- e

de

ne
a.
be
Ce
d.

becones more curved

becormes stroai~hter

mazimm volue of currcnt drawn increcses
causes 4 gresnt change in lond voltare

ripole freguency of a half-w:ve rectifier is:
twice the input frequency

four times the inrut frequency

equnl to the inmut frequencs

a sine wave

dectification is:

Do
b.
Ce
de

chenging; De C. to Al Co

chaaging A. Co to D. Co

chanpin~ one frequency to arcother frequency
reactivating the cathode to produce more electrons

& vacuum tube is sa2id to be nefatively biased wnen:

Qe
b,
Ce

d.

the control grid is positive with respect to the
cathode

the control garid is negative with respect to the
cathode.

the control grid and the ecathode are »t the same
rotential

the control grid is positive with respect to the
plate

1 vacuum tube will draw grid current when:

)
LR )

b.
Ce
de

T

-

(3]
[ )

b.
Ce
de

tne control rrid is negative with respect to the
cathode

the rlate is positive with respect to the cnthocic

the plate is positive with respect to the control griu
the control grid is positive with respect to the
cathode

the plate voltage of 2 triode is made more positive:

nl-te current will increase

plerte current will decresse

rrid current will increrse

there will be no effect on nl:te current

i
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68.

69.

70.

7.

If the bias on the grid of a triode vacuum tube is made
more negative:

As the grid will draw current

b. pl-te current will decrease

c. bplate current will increase

d. there will be no effect at all

When the bias on a vacuum tube is increased to a point
where plate current no longer flows, this point is called:
8. voint of no return

b. saturation point

ce cutoff point

d. limiting point

The curves of a triode that show the relationshir between
plate voltage and plate current for constant values of a
grid voltage are called:

8. EEI_ curves

b. grid characteristic curves

ce static transfer characteristic curves

d. ED-IU curves

Bias, obtained by returning the grid to a fixed source of
potentisl, is called:

a. grid-leak bias

b. cathode bias

c. fixed bias

d. semiautomatic bias

A type of bias obtained by placing a resistor in the
cathode circuit to make the cathode positive with resrect
to the grid is called:

A. grid-leak bias

b. cathode bias

c. Tfixed bias

d. resistor bias

The load resistance of an amplifier:

a. controls the plate supply voltage

b. controls the grid voltage signal

c. has no effect on the gain of an amplifier
d. has a marked effect on amplifier gain

The ratio of a change in plate voltage, which causes a
change in plate current, to the change in grid voltage
that will cause the same change in plate current, is
called:

a. amplification factor

b. transconductance

C. Dplate resistance

d. conversion transconductance

-19-
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75.

T6.

7.

78.

79.

amplification factor is also known as:

A, gm
b. rp
cs mu
de gain

The ratio of a change in plate current to the change in
grid voltage, causing it at constant plate voltage, is
called:

a. amplification factor

b. plate resistance

¢c. transconductance

d. conversion transconductance

The ratio of a change in pl«:te voltage to a corresponding
change in plate current is called:

a. amplification factor

b. transconductance

c. conversion transconductance

d. plate resistance

Transconductance is also known as:

a. gm
b rp
Ce mu
d. gain

A graphical representation of the plate load resistance
value drawn on the plate family of characteristic curves
is called:

a. a tangent curve

b. a load line

c. a schematic diagram

de Ep - ip curve

A vacuum tube biased at approximately cutoff would be

overating:

2. ¢class A
L. class B
c. class C
d. c¢lass D

In a class A amplifier, current flqgs for:
a. 180° of the cycle

b. 360° of the cycle

c. 90° of the cycle

de 10° of the cycle

A class C amplifier is biased:

a. 1in the center of a linear portion of the curve
b. at or near cutoff

c. 1.5 to i times cutoff

d. at zero



80, The gain of an R C coupled vacuum tube amplifier
2. is always greater than the mu of the tube
b. 1is always equal to the mu of the tube
c. can never exceed the mu of the tube
d. can never be less than one

81. The effect of the suppressor grid is achieved in a beam
power tetrode by:
a. the beam forming plates
b. the virtual cathode
ce using lower plate voltage
de using a suppressor grid but calling it another name

82, In a beam power tube, maximum power output is obtained
when:
8. the load is equal to r
b. the load is less than P
c. the load is 3 times r b
d. the voltage amplifica%ion is greater than 100

83. A tube containing two diodes and one triode is called:
a, duodiode
b. two diode-triodes
c. duodiode-triode
d. multipurpose tube

84. Limitations of the triode tube used as an amplifier at
high frequencies is caused by:
a. insufficient emission from the cathode
b. interelectrode capacitance
Ce too small a grid structure
de two low a mu

85. A four element tube is called a:
3. triode
b. pentode
c. didde
de tetrode

86. The region on the characteristic curve where an increase
in plate voltage produces a decrease in plate current, is
called:

2. the setback region
b. the quiescent point
c. the dynatron region
d. the dynamic region

87. In comparison with a triode, the plate resistance of a
tetrode is:
a. high
b. low
c. the same
de none of the above.




88. In comparison with a triode, the amplification factor of a
ventode is:
a. high
b. 1low
c. the same
d. none of the above

89. The main drawback to a tetrode tube is:
a. to0 hard to control plate current
. b. too low a mu to be practical
C. Secondary emission
d. 2all of tue above

90. The effects of secondary emission are minimized by the
addition of an additional grid in the tube. This grid
is called:

a. screen grid

b. secondary grid
c. control grid

d. suppressor grid

91. Remote cutoff is a term associated with:
a. diodes
b. triodes
c. tetrodes
d. pentodes

92. In a sharp cutoff tube, the grid wires are:
A. unevenly spaced
b. evenly spaced
¢. heavier than in other tubes
d. made from electron emitting material

9%. The screen grid of a vacuum tube is operated at:
a. 9 negative potential with respect to cathode
b. a positive potential with respect to cathode
c. a positive potential with respect to the plate
de a gggative potential with respect to the suppressor
Br

94. EHow does the action of the control grid in a thyratron

differ from that of a high vacuum triode:

a. when the discharge starts, the thyratron grid loses
control

b. the thyratron grid retsins control throughout the cycle

c. the thyratron grid gains eontrol when the arc dis-

‘ charge begins

d. the thyratron grid voltage is used to stop the arc

discharge




95. The klystron tube uses which principle of modulation for
its operation:
2. amnlitude
b. velocity
c. frequency
de ©rhase

96. Another name for a lighthouse tube is:
1. an acorn tube
b. a planar tube
c. Dventode tube
de a VR tube

97. What is the purp se of the conductive coating within the
cathode ray tube:
a. return path for electrons striking the deflection
plates
b. return path for secondary emitted eiectrons
ce acts as a magnetic shield
de provides a uniform area for light distribution

98. Which element is referred to as the first electronic lens
of a cathode ray tube:
8e control grid
b. screen grid
¢c. focusing anode
d. accelerating anode

99. How does the control grid of a cathode ray tube differ
from the control grid of an amplifier tube:
a. it is used to control the amount of current
bs it is always negative with respect to the cathode
Ce it is solid with the exception of one small opening
de it cannot completely cut off the flow of electrons

100. An advantage of gas filled rectifiers over high vacuum
diode rectifiers is that they:
as convert A, C. to pulsating D. C.
be. convert D. C. to A. C.
c. Aalso emit a glow
de are capable of handling largs currents
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