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Updates and corrections to 2008 Extra cl ass poo

The foll owi ng corrections, deletions, and updates have been incorporated in this
version of the pool. Please use this version for preparing exans and rel ated
materi al s.

The following 8 questions were reported as having a probl em by one or nore persons.
However, after further review by the QPC, these questions were determined to be
correct as witten:

E1C05

E1D01

E3B09

E4C08

E5C13

E6D01

E6D02

E7HO5

The foll owi ng questions were edited or del eted:

E2B08 — missing "period" following "A" in first distractor — corrected

E2E10 — this question was renoved by the QPC — do not renunber section

E5C14 — Correct answer "D' should read: "Polar coordinates" instead of "Rectangul ar
coordi nates" — corrected

E5D05 — answers "A" and "B" edited as foll ows:
A. Electric current flow through the space around a pernnanent nmagnet
B. The region surrounding a nagnet through which a magnetic force acts
E7FO7 inserted mssing word "of" in second |line of question. Question now reads:

VWi ch type of circuit would be a good choice for generating a
series of harmonically related receiver calibration signals?

E8C04 — this question was renoved by the QPC — do not renunber section

E9C16 — this question was renoved by the QPC — do not renumber section

E9EO04 — typo in question nunber, shows as E90EO4, corrected to E9EO4

E9H — Sub-element title was incorrect. Correct version should read as foll ows:
E9H Effective radiated power; systemgains and | osses; radio direction finding
ant ennas

E9H12 — typo in distractor "B" (remove word "with", between "bal anced" and "agai nst")

EO — no section title. Correct section title reads as foll ows:

SUBELEMENT EO -- Safety [1 exam question -- 1 group]



ELEMENT 4 - EXTRA CLASS QUESTI ON POCL
Valid July 1, 2008 through June 30, 2012
SYLLABUS
SUBELEMENT E1 -— COWM SSION' S RULES [6 Exam Questions -- 6 G oups]
E1A Operating Standards: frequency privileges for Extra Class amateurs; em ssion
standards; autonmtic nessage forwardi ng; frequency sharing; FCC |icense actions;
stations aboard ships or aircraft
E1B Station restrictions and special operations: restrictions on station |ocation
general operating restrictions, spurious em ssions, control operator reinbursenent;
antenna structure restrictions; RACES operations
E1C Station control: definitions and restrictions pertaining to |local, automatic and
renote control operation; control operator responsibilities for renote and
automatically controlled stations
E1D Anateur Satellite service: definitions and purpose; license requirenents for
space stations; avail able frequenci es and bands; tel ecommand and tel enetry

operations; restrictions, and special provisions; notification requirements

E1E Vol unteer exam ner program definitions, qualifications, preparation and
adnm ni stration of exans; accreditation; question pools; docunentation requirenents

E1F M scel l aneous rul es: external RF power anplifiers; Line A; national quiet zone;
busi ness conmuni cati ons; conpensated conmuni cati ons; spread spectruny auxiliary

stations; reciprocal operating privileges; |ARP and CEPT licenses; third party
conmuni cations with foreign countries; special tenporary authority

SUBELEMENT E2 -- OPERATI NG PRACTI CES AND PROCEDURES [5 Exam Questions -- 5 Groups]

E2A Amateur radio in space: amateur satellites; orbital nechanics; frequencies and
nodes; satellite hardware; satellite operations

E2B Tel evisi on practices: fast scan tel evision standards and techni ques; slow scan
tel evisi on standards and techni ques

E2C Operating methods, part 1: contest and DX operating; spread-spectrum
transm ssions; autonatic HF forwarding; selecting an operating frequency

E2D Operating nethods, part 2: VHF and UHF digital nodes; packet clusters; Automatic
Position Reporting System (APRS)

E2E Operating nethods, part 3: operating HF digital nodes; error correction

SUBELEMENT E3 -- RADI O WAVE PROPAGATI ON [ 3 Exam Questions -- 3 G oups]

E3A Propagati on and technique, part 1: Earth-Moon-Earth conmuni cations; neteor
scatter

E3B Propagati on and techni que, part 2: transequatorial; long path; gray line; nulti-
pat h propagation



E3C Propagati on and techni que, part 3: Auroral propagation; selective fading; radio-
path horizon; take-off angle over flat or sloping terrain; earth effects on
propagati on; |ess conmon propagati on nodes

SUBELEMENT E4 -- AMATEUR RADI O TECHNOLOGY AND MEASUREMENTS [5 Exam Questions -- 5
Gr oups]

E4A Test equi pnent: analog and digital instrunents; spectrum and network anal yzers,
ant enna anal yzers; oscilloscopes; testing transistors; RF neasurenents

E4B Measurement technique and linmitations: instrunent accuracy and performance
[imtations; probes; techniques to mininize errors; neasurenent of "Q@Q'; instrunent
calibration

E4C Recei ver perfornmance characteristics, part 1. phase noise, capture effect, noise
floor, image rejection, MDS, signal-to-noise-ratio; selectivity

E4D Recei ver perfornmance characteristics, part 2: blocking dynam c range,
i nternodul ati on and cross-nodul ation interference; 3rd order intercept;
desensitization; preselection

E4E Noi se suppression: system noise; electrical appliance noise; line noise; |ocating
noi se sources; DSP noi se reduction; noise blankers

SUBELEMENT E5 -- ELECTRI CAL PRI NCI PLES [4 Exam Questions -- 4 G oups]

E5A Resonance and Q characteristics of resonant circuits: series and parall el
resonance; Q hal f-power bandw dth; phase relationships in reactive circuits

E5B Ti me constants and phase relationships: RL/Ctime constants: definition; tine
constants in RL and RC circuits; phase angle between voltage and current; phase
angl es of series and parallel circuits

E5C | npedance plots and coordi nate systens: plotting inpedances in pol ar coordi nates;
rect angul ar coordi nat es

E5D AC and RF energy in real circuits: skin effect; electrostatic and el ectromagnetic
fields; reactive power; power factor; coordinate systens

SUBELEMENT E6 -- ClIRCUI T COVPONENTS [ 6 Exam Questions -- 6 G oups]

E6A Sem conductor nmaterials and devices: sem conductor materials (germanium silicon
P-type, N-type); transistor types: NPN, PNP, junction, power; field-effect
transi stors: enhancenent node; depl etion node; MOS; CMOS; N channel; P-channe

E6B Sem conduct or di odes

E6C Integrated circuits: TTL digital integrated circuits; CMOS digital integrated
circuits; gates

E6D Optical devices and toroids: vidicon and cathode-ray tube devices; charge-coupled
devices (CCDs); liquid crystal displays (LCDs); toroids: perneability, core material
sel ecting, w nding

E6E Pi ezoelectric crystals and MM CS: quartz crystals (as used in oscillators and
filters); nmonolithic anplifiers (MM Cs)



E6F Optical conponents and power systens: photoconductive principles and effects,
photovol tai c systens, optical couplers, optical sensors, and optoisolators

SUBELEMENT E7 -- PRACTICAL CIRCU TS [8 Exam Questions -- 8 G oups]

E7 Digital circuits: digital circuit principles and logic circuits: classes of logic
el ements; positive and negative logic; frequency dividers; truth tables

E7B Anplifiers: Class of operation; vacuumtube and solid-state circuits; distortion
and internodul ati on; spurious and parasitic suppression; mcrowave anplifiers

E7C Filters and matching networks: filters and i npedance matching networks: types of
networks; types of filters; filter applications; filter characteristics; inpedance
mat ching; DSP filtering

E7D Power supplies and voltage regul ators

E7E Modul ati on and denodul ati on: reactance, phase and bal anced nodul ators; detectors;
m xer stages; DSP nodul ati on and denodul ati on; software defined radio systens

E7F Frequency markers and counters: frequency divider circuits; frequency marker
generators; frequency counters

E7G Active filters and op-anps: active audio filters; characteristics; basic circuit
desi gn; operational anplifiers

E7H Gscillators and signal sources: types of oscillators;
synt hesi zers and phase-1 ocked | oops; direct digital synthesizers

SUBELEMENT E8 -- SIGNALS AND EM SSI ONS [4 Exam Questions -- 4 G oups]

EBA AC waveforns: sine, square, sawtooth and irregul ar waveforns; AC neasurenents;
average and PEP of RF signals; pulse and digital signal waveforms

E8B Mbdul ati on and denodul ati on: nodul ati on net hods; npdul ati on i ndex and devi ati on
rati o; pul se nodul ation; frequency and tine division multiplexing

E8C Digital signals: digital communications nobdes; CW information rate vs.
bandwi dt h; spread-spectrum comruni cati ons; nodul ati on net hods

E8D Waves, neasurenents, and RF groundi ng: peak-to-peak val ues, polarization; RF
groundi ng

SUBELEMENT E9 -— ANTENNAS AND TRANSM SSI ON LI NES [8 Exam Questions -- 8 G oups]

E9A Isotropic and gain antennas: definition; used as a standard for conparison;
radi ati on pattern; basic antenna paraneters: radiation resistance and reactance,
gai n, beamn dth, efficiency

E9B Antenna patterns: E and H plane patterns; gain as a function of pattern; antenna
design (computer nodeling of antennas); Yagi antennas

E9C Wre and phased vertical antennas: beverage antennas; term nated and resonant
rhombi ¢ antennas; el evati on above real ground; ground effects as related to
pol ari zati on; take-off angles



E9D Directional antennas: gain; satellite antennas; antenna beamwi dth; |osses; SWR
bandwi dt h; antenna efficiency; shortened and nobile antennas; groundi ng

E9E Mat chi ng: matching antennas to feed |ines; power dividers

E9F Transmi ssion lines: characteristics of open and shorted feed lines: 1/8

wavel engt h; 1/4 wavel ength; 1/2 wavel ength; feed |ines: coax versus open-wre;
velocity factor; electrical length; transformation characteristics of line terninated
i n i mpedance not equal to characteristic inpedance

E9G The Smith chart

E9F

SUBELEMENT EO — Safety - [1l exam question -— 1 group]

EOA Safety: amateur radio safety practices; RF radiation hazards; hazardous materials



ELEMENT 4 - EXTRA CLASS QUESTI ON POOL
Valid July 1, 2008 through June 30, 2012

741 questions tota

SUBELEMENT E1 -—- COWM SSION' S RULES [6 Exam Questions -- 6 G oups]

E1A Operating Standards: frequency privileges for Extra Class amateurs; em ssion
standards; autonmmtic nmessage forwardi ng; frequency sharing; FCC |icense actions;
stations aboard ships or aircraft

E1A01 (D) [97.301, 97.305]

When using a transceiver that displays the carrier frequency of phone signals, which
of the follow ng displayed frequencies will result in a normal USB em ssion being
within the band?

A. The exact upper band edge

B. 300 Hz bel ow the upper band edge

C. 1 kHz bel ow t he upper band edge

D. 3 kHz bel ow t he upper band edge

E1A02 (D) [97.301, 97.305]

When using a transceiver that displays the carrier frequency of phone signals, which
of the follow ng displayed frequencies will result in a normal LSB em ssion being

wi thin the band?

A. The exact |ower band edge

B. 300 Hz above the | ower band edge

C. 1 kHz above the | ower band edge

D. 3 kHz above the | ower band edge

E1A03 (O [97.301, 97.305]

Wth your transceiver displaying the carrier frequency of phone signals, you hear a
DX station's CQon 14.349 Miz USB. Is it legal to return the call using upper

si deband on the sane frequency?

A. Yes, because the DX station initiated the contact

B. Yes, because the displayed frequency is within the 20 nmeter band

C. No, ny sidebands will extend beyond the band edge

D. No, USA stations are not pernitted to use phone enissions above 14.340 MHz

E1A04 (C) [97.301, 97.305]

Wth your transceiver displaying the carrier frequency of phone signals, you hear a
DX station's CQon 3.601 MHz LSB. Is it legal to return the call using | ower sideband
t he sane frequency?

Yes, because the DX station initiated the contact

Yes, because the displayed frequency is within the 75 neter phone band segnent

No, my sidebands will extend beyond the edge of the phone band segnent

No, USA stations are not pernmitted to use phone enissions bel ow 3. 610 M1z

lOO®m> 9

E1A05 (C) [97.305]

Wiich is the only amateur band that does not pernit the transm ssion of phone or
i mage em ssi ons?

A. 160 neters

B. 60 neters

C. 30 neters

D. 17 meters



E1A06 (B) [97.303]

What is the maxi num power output permitted on the 60 neter band?

A. 50 watts PEP effective radi ated power relative to an isotropic radiator
B. 50 watts PEP effective radi ated power relative to a dipole

C. 100 watts PEP effective radiated power relative to an isotropic radiator
D. 100 watts PEP effective radiated power relative to a dipole

E1A07 (D) [97.303]

VWhat is the only amateur band where transm ssion on specific channels rather than a
range of frequencies is permtted?

A. 12 meter band

B. 17 nmeter band

C. 30 nmeter band

D. 60 nmeter band

E1A08 (C) [97.303]

VWat is the only em ssion type permtted to be transnitted on the 60 neter band by an
amat eur station?

A CW

B. RTTY Frequency shift keying

C. Single sideband, upper sideband only

D. Single sideband, |ower sideband only

E1A09 (A) [97.301]

VWi ch frequency bands contain at |east one segnment authorized only to contro
operators hol ding an Amateur Extra C ass operator license?

A. 80/75, 40, 20 and 15 neters

B. 80/75, 40, 20, and 10 neters

C. 80/75, 40, 30 and 10 neters

D. 160, 80/75, 40 and 20 neters

E1A10 (B) [97.219]

If a station in a nessage forwardi ng systeminadvertently forwards a nmessage that is
in violation of FCC rules, who is primarily accountable for the rules violation?

A. The control operator of the packet bulletin board station

B. The control operator of the originating station

C. The control operators of all the stations in the system

D. The control operators of all the stations in the system not authenticating the
source from which they accept conmunications

E1A11 (A) [97.219]

VWhat is the first action you should take if your digital message forwarding station
i nadvertently forwards a comuni cation that violates FCC rul es?

A. Discontinue forwardi ng the comruni cati on as soon as you become aware of it

B. Notify the originating station that the comunication does not conply with FCC
rul es

C. Notify the nearest FCC Field Engineer’s office

D. Discontinue forwarding all nessages



E1A12 (A) [97.11]

If an amateur station is installed on board a ship or aircraft, what condition nust
be met before the station is operated?

A. Its operation nmust be approved by the master of the ship or the pilot in comrand
of the aircraft

B. The amateur station operator nust agree to not transmt when the main ship or
aircraft radios are in use

C. It must have a power supply that is conpletely i ndependent of the main ship or
aircraft power supply

D. Its operator nmust have an FCC Marine or Aircraft endorsenent on his or her amateur
i cense

E1A13 (B) [97.5]

When a US-registered vessel is in international waters, what type of FCGC i ssued
license or permt is required to transmt amateur commruni cati ons from an on-board
amateur transmitter?

A. Any amateur license with an FCC Marine or Aircraft endorsemnent

B. Any amateur license or reciprocal permt for alien amateur |icensee

C. Only Ceneral class or higher anateur |icenses

D. An unrestricted Radi otel ephone Operator Permt

E1B Station restrictions and special operations: restrictions on station |ocation
general operating restrictions, spurious em ssions, control operator reinbursenent;
antenna structure restrictions; RACES operations

E1BO1 (D) [97.3]

VWi ch of the followi ng constitutes a spurious enission?

A. An amateur station transmni ssion nade at random wi t hout the proper call sign
identification

B. Asignal transmitted in a way that prevents its detection by any station other
than the intended recipient

C. Any transnitted bogus signal that interferes with another licensed radio station
D. An emi ssion outside its necessary bandwi dth that can be reduced or elin nated

wi t hout affecting the information transnitted

E1BO2 (D) [97.13]

Wi ch of the followi ng factors m ght cause the physical |ocation of an amateur
station apparatus or antenna structure to be restricted?

A. The location is in or near an area of political conflict, mlitary nmaneuvers or
maj or construction

B. The | ocation's geographical or horticultural inportance

C. The location is in an I TU zone designated for coordination with one or nore
foreign governnents

D. The location is significant to our environnent, Anerican history, architecture, or
cul ture.

E1BO3 (A) [97.13]
Wthin what distance nust an anmateur station protect an FCC nonitoring facility from
harnful interference?

A 1 mle
B. 3 mles
C. 10 mles

D. 30 mles



E1BO4 (C) [97.13, 1.1305-1.1319]

What nust be done before placing an anateur station within an officially designated
wi | derness area or wildlife preserve, or an area listed in the National Register of
Hi storical Places?

A. A proposal nust be submitted to the National Park Service

B. Aletter of intent nmust be filed with the National Audubon Society

C. An Environnmental Assessnent nust be submitted to the FCC

D. A form FSD-15 must be subnitted to the Department of the Interior

E1BO5 (B) [97.15]

What height restrictions apply to an amateur station antenna structure not close to a
public use airport unless the FAAis notified and it is registered with the FCC?

A. It must not extend nore than 300 feet above average height of terrain surrounding
the site

B. It nmust be no higher than 200 feet above ground level at its site

C. There are no height restrictions because the structure obviously would not be a
hazard to aircraft in flight

D. It must not extend nore than 100 feet above sea level or the rimof the nearest
val | ey or canyon

E1BO6 (A) [97.15]

VWi ch of the following additional rules apply if you are installing an amateur
station antenna at a site within 20,000 feet of a public use airport?

A. You may have to notify the Federal Aviation Admnistration and register it with
the FCC

B. No special rules apply if your antenna structure will be I ess than 300 feet in
hei ght

C. You nust file an Environnental |npact Statenent with the EPA before construction
begi ns

D. You nust obtain a construction pernit fromthe airport zoning authority

E1BO7 (A) [97.15]

Whose approval is required before erecting an anateur station antenna | ocated at or
near a public use airport if the antenna would exceed a certain hei ght dependi ng upon
the antenna’s di stance fromthe nearest active runway?

A. The FAA nust be notified and it must be registered with the FCC

B. Approval must be obtained fromthe airport nmanager

C. Approval nust be obtained fromthe local zoning authorities

D. The FAA nust approve any antenna structure that is higher than 20 feet

E1BO8 (D) [97.121]

On what frequencies nay the operation of an amateur station be restricted if its
em ssions cause interference to the reception of a donestic broadcast station on a
recei ver of good engineering design?

A. On the frequency used by the donestic broadcast station

B. On all frequencies bel ow 30 M1z

C. On all frequencies above 30 MHz

D. On the interfering anateur service transmitting frequencies



E1B09 (B) [97.3]

VWhat is the Radio Amateur Civil Energency Service (RACES)?

A. A radio service using amateur service frequencies on a regular basis for
conmuni cati ons that can reasonably be furnished through other radi o services

B. A radio service of amateur stations for civil defense comruni cations during

peri ods of local, regional, or national civil enmergencies

C. Aradio service using amateur service frequencies for broadcasting to the public
during periods of local, regional or national civil energencies

D. A radio service using |local government frequencies by Amateur Radi o operators for
civil energency comruni cations

E1B10 (C) [97.407]

VWi ch amat eur stations may be operated in RACES?

A. Only those club stations licensed to Amateur Extra cl ass operators

B. Any FCC-licensed amateur station except a Technician class operator's station
C. Any FCC-licensed amateur station certified by the responsible civil defense
organi zation for the area served

D. Any FCC-licensed amateur station participating in the Mlitary Affiliate Radio
Syst em ( MARS)

E1B11 (A) [97.407]

VWhat frequencies are normally authorized to an amateur station participating in
RACES?

A. All amateur service frequenci es otherw se authorized to the control operator
B. Specific segnents in the amateur service M-, HF, VHF and UHF bands

C. Specific local government channel s

D. Mlitary Affiliate Radi o System (MARS) channel s

E1B12 (B) [97.407]

VWat are the frequencies authorized to an amateur station participating in RACES
during a period when the President's War Emergency Powers are in force?

A. All frequencies in the amateur service authorized to the control operator

B. Specific amateur service frequency segnents authorized in FCC Part 214

C. Specific local government channels

D. Mlitary Affiliate Radio System (MARS) channel s

E1B13 (C) [97.407]

What comuni cations are pernissible in RACES?

A. Any type of communications when there is no emergency

B. Any Amateur Radi o Emergency Service conmunications

C. Authorized civil defense enmergency comruni cations affecting the i mediate safety
of life and property

D. National defense and security comunications authorized by the President

E1C LOCAL, REMOTE AND AUTOVATI C CONTROL — 10 questions

Definitions and restrictions pertaining to local, autonmatic and renote contro
operation; anmateur radio and the Internet; control operator responsibilities for
renote and automatically controlled stations

E1CO1 (D) [97. 3]

What is a renptely controlled station?

A. A station operated away fromits regular hone |ocation
B. A station controlled by sonmeone other than the licensee
C. A station operating under automatic contro

D. A station controlled indirectly through a control |ink

E1C02 (A) [97.3, 97.109]



VWhat is neant by autonatic control of a station?

A. The use of devices and procedures for control so that the control operator does
not have to be present at a control point

B. A station operating with its output power controlled automatically

C. Renptely controlling a station’s antenna pattern through a directional contro

i nk

D. The use of a control |ink between a control point and a locally controlled station

E1C03 (B) [97.3, 97.109]

How do the control operator responsibilities of a station under automatic contro
differ fromone under |ocal control?

A. Under local control there is no control operator

B. Under automatic control the control operator is not required to be present at the
control point

C. Under autommtic control there is no control operator

D. Under local control a control operator is not required to be present at a control
poi nt

E1C04 (B) [97.109]

When may an autonatically controlled station retransmt third party comuni cati ons?
A. Never

B. Only when transnitting RTTY or data em ssions

C. Wien specifically agreed upon by the sending and receiving stations

D. When approved by the National Tel econmunication and I nformation Adm nistration

E1C05 (A) [97.109]

When may an autonatically controlled station originate third party comunications?
A. Never

B. Only when transnitting an RTTY or data em ssions

C. Wien specifically agreed upon by the sending and receiving stations

D. When approved by the National Tel econmunication and I nformation Adm nistration

E1C06 (C) [97.109]

VWi ch of the followi ng statements concerning renotely controlled amateur stations is
true?

A. Only Extra Class operators nmay be the control operator of a renpte station

B. A control operator need not be present at the control point

C. A control operator nust be present at the control point

D. Repeater and auxiliary stations may not be renotely controlled

E1CO07 (C) [97.3]

VWhat is neant by local control?

A. Controlling a station through a | ocal auxiliary |ink

B. Automatically manipulating |ocal station controls

C. Direct manipulation of the transnitter by a control operator
D. Controlling a repeater using a portable handheld transceiver



E1C08 (B) [97.213]

What is the maxi num perm ssible duration of a renpotely controlled station’s
transmissions if its control |ink nalfunctions?

A. 30 seconds

B. 3 mnutes

C. 5 mnutes

D. 10 m nutes

E1C09 (D) [97.205]

Wi ch of these frequencies are available for automatically controlled ground-station
repeat er operation?

A 18.110 - 18.168 Mz

B. 24.940 - 24.990 Mz

C. 10.100 - 10.150 Mz

D. 29.500 - 29.700 Mz

E1C10 (B) [97.113]

What types of amateur stations may automatically retransmt the radio signals of
ot her amateur stations?

A. Only beacon, repeater or space stations

B. Only auxiliary, repeater or space stations

C. Only earth stations, repeater stations or nodel crafts

D. Only auxiliary, beacon or space stations

E1D Amateur Satellite service: definitions and purpose; |icense requirenments for
space stations; avail able frequenci es and bands; tel ecommand and tel enetry
operations; restrictions, and special provisions; notification requirenents

E1DO1 (A) [97. 3]

VWhat is the definition of the termtelenetry?

A. One-way transnission of measurenents at a di stance fromthe neasuring instrunent
B. Atwo-way interactive transm ssion

C. A two-way single channel transnission of data

D. One-way transmi ssion that initiates, nodifies, or termnates the functions of a
device at a distance

E1DO2 (C) [97. 3]

What is the amateur-satellite service?

A. A radio navigation service using satellites for the purpose of self-training,
i ntercommuni cati on and technical studies carried out by amateurs

B. A spacecraft |launching service for amateur-built satellites

C. A radio communications service using amateur stations on satellites

D. A radi o conmuni cations service using stations on Earth satellites for weather
i nformati on gat hering

E1DO3 (B) [97. 3]

What is a telecomand station in the amateur satellite service?

A. An amateur station located on the Earth’s surface for conmunications with other
Earth stations by neans of Earth satellites

B. An amateur station that transnmits conmunications to initiate, nodify or term nate
certain functions of a space station

C. An amateur station |ocated nore than 50 km above the Earth’s surface

D. An amateur station that transmits telenetry consisting of neasurenments of upper
at nosphere data from space

E1D04 (A) [97. 3]
VWhat is an Earth station in the amateur satellite service?



A. An amateur station within 50 kmof the Earth's surface for conmunications with
amat eur stations by neans of objects in space

B. An amateur station that is not able to communi cate using amateur satellites

C. An amateur station that transmits telenetry consisting of nmeasurenent of upper
at nosphere data from space

D. Any amateur station on the surface of the Earth

E1DO5 (C) [97.207]

VWhat class of licensee is authorized to be the control operator of a space station?
A. Any except those of Technician C ass operators

B. Only those of General, Advanced or Amateur Extra Cl ass operators

C. A holder of any class of license

D. Only those of Amateur Extra Cl ass operators

E1DO6 (A) [97.207]

VWi ch of the followi ng special provisions nust a space station incorporate in order
to conply with space station requirenments?

A. The space station nust be capable of effecting a cessation of transm ssions by

t el ecommand when so ordered by the FCC

B. The space station nust cease all transm ssions after 5 years

C. The space station nmust be capable of changing its orbit whenever such a change is
ordered by NASA

D. The station call sign nust appear on all sides of the spacecraft

E1DO7 (A) [97.207]

VWi ch amat eur service HF bands have frequencies authorized to space stations?
A Only 40m 20m 17m 15m 12m and 10m

B. Only 40m 20m 17m 15m and 10m bands

C. 40m 30m 20m 15m 12m and 10m bands

D. Al HF bands

E1DO8 (D) [97.207]

Whi ch VHF anateur service bands have frequencies avail able for space stations?
A. 6 nmeters and 2 neters

6 meters, 2 neters, and 1.25 neters

2 neters and 1.25 neters

2 neters

oow

l
l

E1D09 (B) [97.207]

Wi ch amat eur service UHF bands have frequencies available for a space station?
A. 70 cm

B. 70cm 23 cm 13 cm

C. 70 cmand 33 cm

D. 33 cmand 13 cm

E1D10 (B) [97.211]

VWi ch amateur stations are eligible to be tel ecormand stations?

A. Any anmateur station designated by NASA

B. Any amateur station so designated by the space station |licensee
C. Any ammteur station so designated by the I TU

D. Al of these choices are correct

E1D11 (D) [97.209]
Wi ch amateur stations are eligible to operate as Earth stations?



A. Any anateur station whose licensee has filed a pre-space notification with the
FCC s International Bureau

B. Only those of CGeneral, Advanced or Amateur Extra Cl ass operators

C. Only those of Amateur Extra C ass operators

D. Any amateur station, subject to the privileges of the class of operator |icense
hel d by the control operator

E1D12 (B) [97.207]

Who nust be notified before |aunching an anateur space station?
A. The National Aeronautics and Space Adm nistration, Houston, TX
B. The FCC s International Bureau, Washington, DC

C. The Amateur Satellite Corp., Washington, DC

D. All of these answers are correct

E1E Vol unteer exam ner program definitions, qualifications, preparation and
admi ni stration of exans; accreditation; question pools; documentation requirenents

E1EO01 (D) [97.509]
VWhat is the mni num nunber of qualified VES required to adm nister an El enent 4
amat eur operator |icense exam nation?

A 5
B. 2
C 4
D. 3

E1EO2 (C) [97.523]

Where are the questions for all witten US amateur |icense exam nations |isted?
A. In FCC Part 97

B. In an FCC-nmai ntai ned questi on pool

C. In the VEC-mai ntai ned questi on pool

D. In the appropriate FCC Report and Order

E1EO03 (A) [97.523]

VWo is responsible for maintaining the question pools fromwhich all amateur |icense
exam nation questions nust be taken?

A. Al of the VECs

B. The VE team

C. The VE question pool team

D. The FCC s Wrel ess Tel econmuni cati ons Bureau

E1EO4 (C) [97.521]

What is a Vol unteer Exam ner Coordi nator?

A. A person who has volunteered to admi ni ster amateur operator |icense exam nations
B. A person who has volunteered to prepare amateur operator |icense examni nations

C. An organization that has entered into an agreement with the FCC to coordinate
amat eur operator |icense exani nations

D. The person that has entered into an agreenent with the FCC to be the VE session
manager



E1EO5 (B) [97.525, 97.3]

What is a VE?

A. An amat eur operator who is approved by three or nore fellow volunteer exaniners to
admi ni ster amateur |icense exani nations

B. An amateur operator who is approved by a VEC to adm ni ster anmteur operator

|'i cense exami nations

C. An anmteur operator who adm nisters amateur |icense exam nations for a fee

D. An amateur operator who is approved by an FCC staff menber to adninister anateur
operator |icense exani nations

E1EO06 (A) [97.509]

VWat is a VE tean?

A. A group of at l|least three VEs who adm nister exam nations for an amateur operator
l'i cense

B. The VEC staff

C. One or two VEs who adm ni ster exami nations for an amateur operator |icense

D. A group of FCC Vol unteer Enforcers who investigate Amateur Rul es violations

E1EO7 (C) [97.509]

VWi ch of the followi ng persons seeking to becone VEs cannot be accredited?

A. Persons holding | ess than an Advanced Cl ass operator |icense

B. Persons |ess than 21 years of age

C. Persons who have ever had an anateur operator or amateur station |license suspended
or revoked

D. Persons who are enpl oyees of the federal governnent

E1EO8 (D) [97.5091, 97.525]

Wi ch of the followi ng best describes the Vol unteer Exam ner accreditation process?
A. Each General, Advanced and Amateur Extra C ass operator is automatically
accredited as a VE when the license is granted

B. The amateur operator applying nust pass a VE exam nation adm nistered by the FCC
Enf or cement Bureau

C. The prospective VE obtains accreditation froma VE team

D. The procedure by which a VEC confirns that the VE applicant neets FCC requirenents
to serve as an exam ner

E1EQ9 (A) [97.509]

Where must the VE team be while adninistering an exanm nation?

A. All of the administering VEs nmust be present where they can observe the exani nees
t hr oughout the entire examni nation

B. The VEs nust | eave the room after handing out the exanm(s) to allow the exam nees
to concentrate on the exam materia

C. The VEs may be el sewhere provided at | east one VE is present and is observing the
exam nees throughout the entire exam nation

D. The VEs may be anywhere as long as they each certify in witing that exani nation
was adm ni stered properly

E1E10 (C) [97.509]

VWho is responsible for the proper conduct and necessary supervision during an amateur
operator |icense exan nation session?

A. The VEC coordinating the session

B. The FCC

C. Each admi nistering VE

D. The VE sessi on nanager

E1E11 (B) [97.509]



What should a VE do if a candidate fails to conply with the exam ner’s instructions
during an amateur operator |icense exam nation?

A. Warn the candidate that continued failure to conply will result in term nation of
t he exami nation

B. Imediately terninate the candi date’s exam nation

C. Allow the candidate to conplete the exam nation, but invalidate the results

D. Imediately terninate everyone’'s exani nation and cl ose the session

E1E12 (C) [97.509]

To which of the followi ng exam nees nmay a VE not admi nister an exami nation?
A. Enpl oyees of the VE

B. Friends of the VE

C. The VE's close relatives as listed in the FCC rul es

D. All these answers are correct

E1E13 (A) [97.509]

VWhat may be the penalty for a VE who fraudulently adninisters or certifies an
exam nati on?

A. Revocation of the VE's amateur station |icense grant and the suspensi on of the
VE s amateur operator |icense grant

B. Afine of up to $1000 per occurrence

C. A sentence of up to one year in prison

D. Al of these choices are correct

E1E14 (C) [97.509] [edited, was E1F19, edited]

VWhat nust the VE teamdo with the exaninee’'s test papers once they have finished the
exami nation?

A. The VE team nust collect and send themto the NCVEC

B. The VE team nust collect and send themto the coordinating VEC for grading

C. The VE team nmust collect and grade them i mediately

D. The VE team nust collect and send themto the FCC for grading

E1E15 (B) [97.5009]

VWhat nust the VE teamdo if an exani nee scores a passing grade on all exani nation

el ements needed for an upgrade or new |license?

A. Photocopy all exam nation docunments and forwards themto the FCC for processing
B. Three VEs nust certify that the examinee is qualified for the |icense grant and
that they have conplied with the VE requirenents

C. Issue the exami nee the new or upgrade |icense

D. All these answers are correct

E1E16 (A) [97.509]

VWhat nust the VE teamdo with the application formif the exam nee does not pass the
exanf?

A. Return the application docunent to the exani nee

B. Maintain the application formwith the VEC s records

C. Send it to the FCC

D. Destroy the application form



E1E17 (A) [97.519]

VWhat are the consequences of failing to appear for re-admnistration of an

exam nati on when so directed by the FCC?

A. The licensee's license will be cancelled

B. The person may be fined or inprisoned

C. The licensee is disqualified fromany future exam nation for an anateur operator
i cense grant

D. All of the above

E1E18 (A) [97.527]

For which types of out-of-pocket expenses may VEs and VECs be rei nbursed?

A. Preparing, processing, admnistering and coordinating an exam nation for an
amateur radio |icense

B. Teaching an amat eur operator |icense exam nation preparati on course

C. No expenses are authorized for reinbursenent

D. Providing amateur operator |icense exam nation preparation training materials

E1E19 (A) [97.509, 97.527]

How much rei mbursenent nay the VE team and VEC accept for preparing, processing,
adm ni stering and coordi nati ng an exam nation?

A. Actual out-of-pocket expenses

B. The national mninum hourly wage for time spent providing exam nation services
C. Up to the maxi num fee per exam nee announced by the FCC annually

D. As nmuch as the exanminee is willing to donate

E1E20 (C) [97.509]

VWhat is the mininumage to be a vol unteer exani ner?
A. 13 years old

B. 16 years old

C. 18 years old

D. 21 years old

E1F M scel |l aneous rul es: external RF power anplifiers; Line A, national quiet zone;
busi ness communi cati ons; conpensated conmmuni cati ons; spread spectrunm auxiliary
stations; reciprocal operating privileges; |IARP and CEPT licenses; third party
conmuni cations with foreign countries; special tenporary authority

E1F01 (B) [97.305]

On what frequencies are spread spectrumtransm ssions permtted?
A. Only on amateur frequenci es above 50 MHz

B. Only on amateur frequenci es above 222 Mz

C. Only on anateur frequencies above 420 MHz

D. Only on amateur frequenci es above 144 Mz

E1F02 (A) [97.5]

Wi ch of the followi ng operating arrangenents allows an FCC-licensed US citizen to
operate in many European countries, and alien amateurs from many European countries
to operate in the US?

A. CEPT agreenent

B. | ARP agreenent

C. ITU reciprocal license

D. Al of these choices are correct



E1FO3 (B) [97.5]

Wi ch of the followi ng operating arrangenents allow an FCClicensed US citizen and
many Central and South American amateur operators to operate in each other’s
countries?

A. CEPT agreenent

B. | ARP agreenent

C. 1 TU agreenent

D. All of these choices are correct

E1FO4 (B) [97.315]

VWhat does it nean if an external RF anplifier is listed on the FCC database as
certificated for use in the amateur service?

A. The RF anplifier may be marketed for use in any radi o service

B. That particular RF anplifier may be narketed for use in the amateur service
C. Al simlar RF anplifiers produced by other manufacturers nay be marketed
D. All RF anplifiers produced by that nmanufacturer may be narketed

E1FO5 (A) [97.315]

Under what circunstances may a deal er sell an external RF power anplifier capable of
operation below 144 MHz if it has not been granted FCC certification?

A. It was purchased in used condition froman amateur operator and is sold to another
amat eur operator for use at that operator's station

B. The equi pnment deal er assenbled it froma kit

C. It was inmported froma nmanufacturer in a country that does not require
certification of RF power anplifiers

D. It was inported froma nmanufacturer in another country, and it was certificated by
that country’s governnent

E1FO6 (A) [97. 3]

VWi ch of the foll owi ng geographic descriptions approxi mately describes "Line A"?

A. Aline roughly parallel to and south of the US- Canadi an border

B. Aline roughly parallel to and west of the US Atlantic coastline

C. Aline roughly parallel to and north of the US-Mexican border and Gul f coastline
D. Aline roughly parallel to and east of the US Pacific coastline

E1F07 (D) [97.303]

Amat eur stations nmay not transnmit in which of the follow ng frequency segnents if
they are located north of Line A?

A 440 - 450 MHz.

B. 53 - 54 Mz

C. 222 - 223 Mz

D. 420 - 430 Mz

E1FO8 (C) [97. 3]

What is the National Radio Quiet Zone?

A. An area in Puerto Rico surrounding the Aricebo Radi o Tel escope
B. An area in New Mexico surrounding the Wiite Sands Test Area

C. An area surrounding the National Radio Astronomy Cbservatory
D. An area in Florida surroundi ng Cape Canavera



E1FO9 (D) [97.113]

VWhen may the control operator of a repeater accept paynent for providing
conmuni cati on services to another party?

A. When the repeater is operating under portable power

B. When the repeater is operating under |local contro

C. During Red Cross or other energency service drills

D. Under no circumnstances

E1F10 (D) [97.113]

When may an amateur station send a nessage to a business?

A. Wen the total noney involved does not exceed $25

B. When the control operator is enployed by the FCC or another governnent agency

C. Wien transnitting international third-party conmmuni cations

D. When neither the amateur nor his or her enployer has a pecuniary interest in the
comuni cati ons

E1F11 (A) [97.113]

Wi ch of the followi ng types of anmateur-operator-to-amateur-operator conmmruni cations
are prohibited?

A. Comuni cations transmtted for hire or naterial conpensation, except as otherw se
provided in the rules

B. Conmuni cations that have a political content, except as allowed by the Fairness
Doctri ne

C. Conmuni cations that have a religious content

D. Conmunications in a | anguage other than English

E1F12 (D) [97.311]

FCC-1icensed amat eur stations may use spread spectrum (SS) em ssions to comunicate
under which of the follow ng conditions?

A. When the other station is in an area regulated by the FCC

B. When the other station is in a country pernmitting SS comunications

C. Wien the transmission is not used to obscure the neaning of any conmuni cation

D. Al of these choices are correct

E1F13 (O [97.311]
What is the maxi numtransmitter power for an amateur station transmitting spread
spect rum conmmuni cati ons?

A 1 W

B. 1.5 W
C. 100 W
D. 1.5 kW

E1F14 (D) [97.317]

VWi ch of the followi ng best describes one of the standards that rmust be met by an
external RF power anmplifier if it is to qualify for a grant of FCC certification?

A. It must produce full |egal output when driven by not nore than 5 watts of nmean RF
i nput power

B. It nmust be capable of external RF switching between its input and output networks
C. It must exhibit a gain of 0 dB or less over its full output range

D. It nust satisfy the FCC s spurious enission standards when operated at its ful

out put power



E1F15 (B) [97.201]

Who nmay be the control operator of an auxiliary station?

A. Any licensed amat eur operator

B. Only Technician, Ceneral, Advanced or Amateur Extra C ass operators
C. Only Ceneral, Advanced or Amateur Extra Cl ass operators

D. Only Amateur Extra C ass operators

E1F16 (C) [97.117]

What types of conmunications nay be transmtted to amateur stations in foreign
countries?

A. Business-rel at ed nessages

B. Automatic retransm ssions of any amateur conmunications

C. Communi cations incidental to the purpose of the amateur service and remarks of a
personal nature

D. Al of these choices are correct

E1F17 (A) [1.931]

Under what circunstances mght the FCC issue a "Special Tenporary Authority" (STA) to
an amateur station?

A. To provide for experinental amateur comunications

B. To all ow regul ar operation on Land Mbile channel s

C. To provide additional spectrumfor personal use

D. To provide tenporary operation while awaiting normal |icensing



SUBELEMENT E2 - OPERATI NG PRACTI CES AND PROCEDURES [5 Exam Questions - 5 G oups]

E2A Amateur radio in space: amateur satellites; orbital mechanics; frequencies and
nodes; satellite hardware; satellite operations

E2A01 (O

VWhat is the direction of an ascendi ng pass for an amateur satellite?
A. From west to east

B. From east to west

C. Fromsouth to north

D. Fromnorth to south

E2A02 (A)

VWhat is the direction of a descending pass for an amateur satellite?
A. Fromnorth to south

B. From west to east

C. From east to west

D. From south to north

E2A03 (O

VWhat is the orbital period of a satellite?

A. The point of nmaxi mum height of a satellite's orbit

B. The point of mninumheight of a satellite's orbit

C. The tine it takes for a satellite to conplete one revolution around the Earth
D. The time it takes for a satellite to travel from perigee to apogee

E2A04 (B)

VWhat is neant by the term “node” as applied to an amateur radio satellite?
A. The type of signals that can be relayed through the satellite

B. The satellite's uplink and downlink frequency bands

C. The satellite's orientation with respect to the Earth

D. Whether the satellite is in a polar or equatorial orbit

E2A05 (D)

VWhat do the letters in a satellite's nmode designator specify?
A. Power linmts for uplink and downlink transm ssions

B. The location of the ground control station

C. The pol arization of uplink and downlink signals

D. The uplink and downlink frequencies

E2A06 (A)

On what band would a satellite receive signals if it were operating in
node U V?

A 432 MHz

B. 144 MHz

C. 50 MHz

D. 28 MHz

E2A07 (D)

Wi ch of the followi ng types of signals can be relayed through a |inear transponder?
A. FM and CW

B. SSB and SSTV

C. PSK and Packet

D. All these answers are correct



E2A08 (B)

VWhat is the primary reason for satellite users to linmt their transmt ERP?
A. For RF exposure safety

B. Because the satellite transmtter output power is limted

C. To avoid limting the signal of the other users

D. To avoid interfering with terrestrial QSGCs

E2A09 (A)

VWhat do the terms L band and S band specify with regard to satellite comrunications?
A. The 23 centinmeter and 13 centineter bands

B. The 2 neter and 70 centineter bands

C. FM and Digital Store-and-Forward systens

D. Wich sideband to use

E2A10 (A

Wiy may the received signal froman amateur satellite exhibit a rapidly repeating
fading effect?

A. Because the satellite is rotating

B. Because of ionospheric absorption

C. Because of the satellite's low orbital altitude

D. Because of the Doppler effect

E2Al11 (B)

What type of antenna can be used to minimze the effects of spin nodul ati on and
Far aday rotation?

A. Alinearly polarized antenna

B. Acircularly polarized antenna

C. An isotropic antenna

D. A log-periodic dipole array

E2A12 (D)

VWhat is one way to predict the location of a satellite at a given tine?

A. By nmeans of the Doppler data for the specified satellite

B. By subtracting the mean anomaly fromthe orbital inclination

C. By adding the nean anonmaly to the orbital inclination

D. By calculations using the Keplerian elenents for the specified satellite

E2A13 (B)

VWhat type of satellite appears to stay in one position in the sky?
A. HEO

B. Geosynchronous

C. Ceomagnetic

D. LEO

E2A14 (B)

What happens to a satellite's transnitted signal due to the Doppler Effect?
A. The signal strength is reduced as the satellite passes overhead

B. The signal frequency shifts lower as the satellite passes overhead

C. The signal frequency shifts higher as the satellite passes overhead

D. The pol arization of the signal continually rotates



E2B Tel evisi on practices: fast scan tel evision standards and techni ques; slow scan
tel evisi on standards and techni ques

E2B01 (A)[ edited]
How many tinmes per second is a new frane transmtted in a fast-scan (NTSC) tel evision

syst enf?

A. 30

B. 60

C. 90

D. 120

E2B02 (O

How many horizontal |ines nmake up a fast-scan (NTSC) tel evision frane?
A. 30

B. 60

C. 525

D. 1080

E2B03 (D)

How is an interlace scanning pattern generated in a fast-scan (NTSC) tel evision
syst enf?

A. By scanning two fields sinmultaneously

B. By scanning each field frombottomto top

C. By scanning lines fromleft to right in one field and right to left in the next
D. By scanning odd nunbered lines in one field and even nunbered ones in the next

E2B04 ( B)

What is blanking in a video signal?

A. Synchroni zation of the horizontal and vertical sync pul ses

B. Turning off the scanning beamwhile it is traveling fromright to left or from
bottomto top

C. Turning off the scanning beamat the conclusion of a transm ssion

D. Transmtting a black and white test pattern

E2B05 (O

Which of the following is an advantage of using vestigial sideband for standard fast
scan TV transm ssions?

A. The vestigial sideband carries the audio infornmation

B. The vestigial sideband contains chroma information

C. Vestigial sideband reduces bandwi dth while allowi ng for sinple video

detector circuitry

D. Vestigial sideband provides high frequency enphasis to sharpen the picture

E2B06 (A)

What is vestigial sideband nodul ati on?

A. Anplitude nodul ation in which one conpl ete sideband and a portion of

the other sideband is transnitted

B. A type of nodulation in which one sideband is inverted

C. Narrow band FM transm ssion achieved by filtering one sideband from

t he audi o before frequency nodul ating the carrier

D. Spread spectrum nodul ati on achi eved by applyi ng FM nodul ation follow ng single
si deband anplitude nodul ation



E2B07 (B)

What is the name of the video signal conponent that carries color information?
A. Lum nance

B. Chroma

C. Hue

D. Spectral Intensity

E2B08 (D)

Which of the following is a common nethod of transnmitting acconpanying audio with
amat eur fast-scan tel evision?

A. Frequency-nodul ated sub-carrier

B. A separate VHF or UHF audio link

C. Frequency nodul ation of the video carrier

D. Al of these choices are correct

E2B09 (D)

VWhat hardware, other than a transceiver with SSB capability and a suitable conputer,
is needed to decode SSTV based on Digital Radio Mndiale (DRM?

A. A special |IF converter

B. A special front end limter

C. A special notch filter to remove synchroni zati on pul ses

D. No other hardware is needed

E2B10 (A)

VWi ch of the following is an acceptable bandwi dth for Digital Radi o Mondial e (DRM
based voice or SSTV digital transm ssions made on the HF amat eur bands?

A 3 KHz

B. 10 KHz
C. 15 KHz
D. 20 KHz
E2B11 (B)

VWhat is the function of the Vertical Interval Signaling (VIS) code transnitted as
part of an SSTV transm ssion?

A. To lock the color burst oscillator in color SSTV images

B. To identify the SSTV node bei ng used

C. To provide vertical synchronization

D. To identify the callsign of the station transmitting

E2B12 (D)

How are anal og sl owscan tel evision images typically transnmitted on the HF bands?
A. Video is converted to equival ent Baudot representation

B. Video is converted to equivalent ASCI| representation

C. Varying tone frequencies representing the video are transnitted using FM

D. Varying tone frequencies representing the video are transmtted using single
si deband

E2B13 (O

How many |ines are commonly used in each frame on an anateur slow scan col or
tel evision picture?

A 30 to 60

B. 60 or 100

C. 128 or 256

D. 180 or 360



E2B14 (A)

What aspect of an amateur sl ow scan tel evision signal encodes the brightness of the
pi cture?

A. Tone frequency

B. Tone anplitude

C. Sync anplitude

D. Sync frequency

E2B15 (A)

What signals SSTV receiving equipnment to begin a new picture |ine?
A. Specific tone frequencies

B. El apsed tine

C. Specific tone anplitudes

D. A two-tone signal

E2B16 (D)
VWi ch of the following is the video standard used by North Anerican Fast Scan ATV
stations?

A. PAL

B. DRM

C. Scottie
D. NTSC
E2B17 (A)

VWi ch of the following is NOT a characteristic of FMIV (Frequency- Modul ated Amat eur
Tel evision) as conpared to vestigial sideband AMtel evision?

A. Imunity fromfading due to limting

B. Poor weak signal performance

C. Greater signal bandw dth

D. Geater conplexity of receiving equi prent

E2B18 (B)

What is the approxi mate bandwi dth of a slow scan TV signal ?
A. 600 Hz

B. 3 kHz

C 2 Mz

D. 6 Miz

E2B19 (D)

On which of the followi ng frequencies is one likely to find FMIV transm ssi ons?
A 14.230 MHz

B. 29.6 Mz

C. 52.525 Mz

D. 1255 MHz

E2B20 (O

VWhat special operating frequency restrictions are inposed on slow scan TV

transm ssi ons?

A. None; they are allowed on all anmateur frequencies

B. They are restricted to 7.245 MHz, 14.245 MHz, 21.345, M1z, and 28.945 Mz

C. They are restricted to phone band segnents and their bandwi dth can be no greater
than that of a voice signal of the sane nodul ation type

D. They are not pernmitted above 54 MHz



E2B21 (B) [ NEW adapted from E2B16]

If 100 IRE units correspond to the nost-white |level in the NTSC standard vi deo
format, what is the level of the nost-black signal?

A. 140 IRE units

B. 7.5 IRE units

C. O IRE units

D. -40 IRE units

E2C Operating nethods, part 1. contest and DX operating; spread-spectrum
transm ssions; autonatic HF forwarding; selecting an operating frequency

E2C01 (A

Which of the following is true about contest operating?

A. Operators are permtted to nake contacts even if they do not submit a | og

B. Interference to other anateurs is unavoi dable and therefore acceptable

C. It is mandatory to transnmit the call sign of the station being worked as part of
every transm ssion to that station

D. Every contest requires a signal report in the exchange

E2C02 (A)

VWi ch of the followi ng best describes “self spotting” in regards to contest

oper ati ng?

A. The generally prohibited practice of posting one’s own call sign and frequency on
a call sign spotting network

B. The acceptable practice of manually posting the call signs of stations on a cal
sign spotting network

C. A manual technique for rapidly zero beating or tuning to a station’s frequency
before calling that station

D. An autonatic nmethod for rapidly zero beating or tuning to a station’s frequency
before calling that station

E2C03 (A)

From whi ch of the followi ng bands is amateur radi o contesting generally excluded?
A. 30 neters

B. 6 neters

C. 2 meters

D. 33 cm

E2C04 (D)

On which of the follow ng frequencies is an amateur radi o contest contact generally
di scour aged?

A, 3.525 MHz

B. 14.020 WMHz

C. 28.330 Mz

D. 146.52 MHz

E2C05 (B) [97.301]

VWi ch of the follow ng frequencies would generally be acceptable for U. S. stations to
work other U S. stations in a phone contest?

A. 5405 kHz

B. 14.310 MHz

C. 50.050 Mz

D. 146.52 MHz



E2C06 (O

During a VHF/ UHF contest, in which band segment woul d you expect to find the highest

| evel of activity?

A. At the top of each band, usually in a segnent reserved for contests

B. In the mddle of each band, usually on the national calling frequency

C. In the weak signal segnent of the band, with nost of the activity near the calling
frequency

D. In the nddle of the band, usually 25 kHz above the national calling frequency

E2C07 (A)

What is the Cabrillo format?

A. A standard for organizing information in contest log files
B. A nethod of exchanging information during a contest QSO

C. The npst common set of contest rules

D. The rules of order for neetings between contest sponsors

E2C08 (A)

Wiy are received spread-spectrumsignals resistant to interference?

A. Signals not using the spectrum spreading algorithmare suppressed in the receiver
B. The hi gh power used by a spread-spectrumtransmtter keeps its signal from being
easily over powered

C. The receiver is always equipped with a digital blanker circuit

D. If interference is detected by the receiver it will signal the transmtter to
change frequencies

E2C09 (D)

How does the spread-spectrumtechni que of frequency hopping (FH) work?

A If interference is detected by the receiver it will signal the transmtter to
change frequencies

B. If interference is detected by the receiver it will signal the transmitter to wait
until the frequency is clear

C. A pseudo-random binary bit streamis used to shift the phase of an RF carrier very
rapidly in a particular sequence

D. The frequency of the transmtted signal is changed very rapidly according to a
particul ar sequence al so used by the receiving station

E2C10 (D)

Why might a phone DX station state that he is |listening on another frequency?

A. Because the DX station nay be transmitting on a frequency that is prohibited to
some respondi ng stations

B. To separate the calling stations fromthe DX station

C. To reduce interference, thereby inproving operating efficiency

D. Al of these choices are correct

E2C11 (A

How shoul d you generally sign your call when attenpting to contact a DX station
working a “pileup” or in a contest?

A. Send your full call sign once or twce

B. Send only the last two letters of your call sign until you nake contact

C. Send your full call sign and grid square

D. Send the call sign of the DX station three tinmes, the words "this is", then your
call sign three tines



E2C12 (B)

In North America during | ow sunspot activity, when signals from Europe becone weak
and fluttery across an entire HF band two to three hours after sunset, what m ght
hel p to contact other European DX stations?

A. Switch to a higher frequency HF band

B. Switch to a | ower frequency HF band

C. Wit 90 minutes or so for the signal degradation to pass

D. Wit 24 hours before attenpting another comunication on the band

E2D Qperating nethods, part 2: VHF and UHF digital nodes; packet clusters; Automatic
Position Reporting System ( APRS)

E2D01 (B)

VWhat does “conmmand node” nean in packet operations?

A. Your conputer is ready to run packet conmunications software
B. The TNC is ready to receive instructions via the keyboard

C. Your TNC has received a command packet froma renote TNC

D. The computer is ready to be set up to comrunicate with the TNC

E2D02 (A)

VWat is the definition of “baud”?

A. The nunber of data synbols transnitted per second
B. The nunber of characters transnmitted per second
C. The nunber of characters transnmtted per ninute
D. The number of words transmitted per mnute

E2D03 (A)

Wi ch of the followis true when conparing HF and 2-neter packet operations?

A. HF packet typically uses FSK with a data rate of 300 baud; 2-neter packet uses
AFSK with a data rate of 1200 baud

B. HF packet and 2-nmeter packet operations use different codes for informtion
exchange

C. HF packet is limted to Amateur Extra class amateur |icensees; 2-neter packet is
open to all but Novice Cass amateur |icensees

D. HF and 2-meter packet operations are both linted to CWData-only band segnments

E2D04 (O

What is the purpose of digital store-and-forward functions on an Amateur satellite?
A. To upload operational software for the transponder

B. To delay downl oad of telenetry until the satellite is over the control station
C. To store digital nessages in the satellite for later downl oad by other stations
D. To relay nessages between satellites

E2D05 (B)

Wi ch of the followi ng techniques is normally used by lowearth orbiting digital
satellites to relay nessages around the worl d?

A. Digipeating

B. Store-and-forward

C. Multi-satellite relaying

D. Node hoppi ng



E2D06 (B)

Wi ch of the following is a commopnly used 2-neter APRS frequency?
A 144.20 MHz

B. 144.39 MHz

C. 145.02 M1z

D. 146.52 MHz

E2D07 (A)

Which of the following digital protocols is used by APRS?
A AX 25

B. 802.11

C. PACTOR

D. AMIOR

E2D08 (D)

VWi ch of the followi ng types of packet franmes is used to transmt APRS beacon data?
A. Connect frames

B. Di sconnect frames

C. Acknow edgenent franes

D. Unnunbered | nformation frames

E2D09 (D)
Under cl ear communications conditions, which of these digital comrunications nodes
has the fastest data throughput?

A. AMIOR
B. 170-Hz shift, 45 baud RTTY
C. PSK31

D. 300-baud packet

E2D10 (O

How can an APRS station be used to help support a public service conmmunications
activity?

A. An APRS station with an enmergency nedical technician can automatically transmt
nmedi cal data to the nearest hospital

B. APRS stations with General Personnel Scanners can automatically relay the
partici pant nunbers and tinme as they pass the check points

C. An APRS station with a GPS unit can automatically transmt information to show a
nobil e station's position during the event

D. All of these choices are correct

E2D11 (D)

Wi ch of the followi ng data sources are needed to accurately transnmit your

geogr aphi cal | ocation over the APRS network?

A. The NMEA-0183 formatted data froma d obal Positioning System (GPS) satellite
receiver

B. The latitude and |ongitude of your l|ocation, preferably in degrees, mnutes and
seconds, entered into the APRS conputer software

C. The NMEA-0183 formatted data from a LORAN navi gation system

D. Any of these choices is correct



E2E Operating nethods, part 3: operating HF digital nodes; error correction

E2E01 (B)

VWat is a common nmethod of transmitting data em ssions bel ow 30 MHz?
A. DTMF tones nodul ati ng an FM si gnal

B. FSK/ AFSK

C. Pul se nodul ation

D. Spread spectrum

E2E02 (A)

VWhat do the letters FEC nean as they relate to digital operation?
A. Forward Error Correction

B. First Error Correction

C. Fatal Error Correction

D. Final Error Correction

E2EO03 (O

How is Forward Error Correction inplenented?

A. By the receiving station repeating each block of three data characters

B. By transmitting a special algorithmto the receiving station along with the data
characters

C. By transmitting extra data that nay be used to detect and correct transnission
errors

D. By varying the frequency shift of the transmtted signal according to a predefined
al gorithm

E2E04 (A)

VWhat is indicated when one of the ellipses in an FSK crossed-ellipse display suddenly
di sappears?

A. Sel ective fading has occurred

B. One of the signal filters has saturated

C. The receiver has drifted 5 kHz fromthe desired receive frequency

D. The mark and space signal have been inverted

E2EO05 (D)

How does ARQ acconplish error correction?

A. Special binary codes provide automatic correction

B. Special polynom al codes provide autonmatic correction
C. If errors are detected, redundant data is substituted
D. If errors are detected, a retransnission is requested

E2E06 (C)
VWat is the nost common data rate used for HF packet comrunicati ons?
A. 48 baud

B. 110 baud
C. 300 baud
D. 1200 baud
E2E07 (B)

VWhat is the typical bandwi dth of a properly nodul ated MFSK16 signal ?
A 31 Hz

B. 316 Hz
C. 550 Hz
D. 2 kHz

E2E08 (B)



Wi ch of the following HF digital nbdes can be used to transfer binary files?
A. Hel |l schrei ber

B. PACTOR

C. RTTY

D. AMICR

E2E09 (D)

VWi ch of the following HF digital npdes uses variable-length coding for bandw dth
ef ficiency?

A RTTY

B. PACTOR

C. Mre3

D. PSK31

***x*x E2E10 This question has been renoved by the QPC

E2E11 (D)

What is the Baudot code?

A. A code used to transmt data only in nodern conputer-based data systens using
seven data bits

B. A binary code consisting of eight data bits

C. An alternate nane for Mrse code

D. The International Tel egraph Al phabet Nunmber 2 (1TA2) which uses five data bits

E2E12 (O

VWi ch of these digital comunications nodes has the narrowest bandw dth?
A. MFSK16

B. 170-Hz shift, 45 baud RTTY

C. PSK31l

D. 300-baud packet



SUBELEMENT E3 -- RADI O WAVE PROPAGATI ON [ 3 Exam Questions -- 3 G oups]

E3A Propagati on and techni que, part 1: Earth-Mon-Earth comunications (EME); neteor
scatter

E3AO1 (D)

VWhat is the approxi mate naxi mum separation along the surface of the Earth between two
stations conmuni cati ng by noonbounce?

A. 500 miles if the noon is at perigee

B. 2000 mles, if the noon is at apogee

C. 5000 nmiles, if the noon is at perigee

D. 12,000 mles, as long as both can “see” the noon

E3A02 (B)

What characterizes libration fading of an earth-npon-earth signal?

A. A slow change in the pitch of the CWsignal

B. Afluttery irregular fading

C. A gradual loss of signal as the sun rises

D. The returning echo is several Hertz lower in frequency than the transnitted signal

E3A03 (A)

VWen schedul i ng EME contacts, which of these conditions will generally result in the
| east path | o0ss?

A. When the nmoon is at perigee

B. Wen the nmoon is full

C. Wen the noon is at apogee

D. Wien the MJF is above 30 MHz

E3A04 (D) edited A

VWhat type of receiving systemis desirable for EME communi cati ons?
A. Equi prent with very wi de bandw dth

B. Equi pment with very | ow dynanic range

C. Equipnent with very |ow gain

D. Equi pment with very | ow noise figures

E3A05 (A)

VWhat transmit and receive tinme sequencing is nornally used on 144 MHz when attenpting
an EME contact?

A. Two-m nute sequences, where one station transnmits for a full two mnutes and then
receives for the followi ng two minutes

B. One-m nute sequences, where one station transmits for one minute and then receives
for the followi ng one ninute

C. Two-and-one-hal f nminute sequences, where one station transmts for a full 2.5

m nutes and then receives for the following 2.5 mi nutes

D. Five-m nute sequences, where one station transnmits for five mnutes and then
receives for the following five mnutes



E3A06 (O

VWhat transmit and receive tinme sequencing is nornally used on 432 MHz when attenpting
an EME contact ?

A. Two-m nute sequences, where one station transnmits for a full two mnutes and then
receives for the following two m nutes

B. One-m nute sequences, where one station transmits for one minute and then receives
for the followi ng one ninute

C. Two-and-one-hal f nminute sequences, where one station transmts for a full 2.5

m nutes and then receives for the following 2.5 mnutes

D. Five-m nute sequences, where one station transnmits for five mnutes and then
receives for the following five mnutes

E3A07 (B)
What frequency range woul d you nornally tune to find EME stations in the 2 neter
band?

A 144.000 - 144.001 Mz
B. 144.000 - 144.100 Mz
C. 144.100 - 144.300 M
D. 145.000 - 145.100 Mz
E3A08 (D)

VWat frequency range would you nornmally tune to find EME stations in the 70 cm band?
A. 430.000 - 430.150 MHz
B. 430.100 - 431.100 Mz
C. 431.100 - 431.200 MHz
D. 432.000 - 432.100 Mz

E3A09 (A)

When a neteor strikes the Earth's atnosphere, a cylindrical region of free el ectrons
is formed at what |ayer of the ionosphere?

A. The E | ayer

B. The F1 | ayer

C. The F2 | ayer

D. The D |l ayer

E3A10 (O

Wi ch range of frequencies is well suited for neteor-scatter conmunications?
A 1.8 - 1.9 Mz

B. 10 - 14 Mz

C. 28 - 148 MHz

D. 220 - 450 Mz

E3A1l (O

VWhat transmit and receive time sequencing is nornmally used on 144 MHz when attenpting
a neteor-scatter contact?

A. Two-m nute sequences, where one station transnits for a full two mnutes and then
receives for the following two m nutes

B. One-m nute sequences, where one station transmits for one mnute and then receives
for the followi ng one ninute

C. 15-second sequences, where one station transnits for 15 seconds and then receives
for the followi ng 15 seconds

D. 30-second sequences, where one station transmts for 30 seconds and then receives
for the followi ng 30 seconds



E3B Propagati on and technique, part 2: transequatorial; long path; gray line; nulti-
pat h propagation

E3BO1 (A)

What is transequatorial propagation?

A. Propagation between two points at approxi mately the sane di stance north and south
of the nmagnetic equator

B. Propagati on between any two points |ocated on the magnetic equator

C. Propagation between two continents by way of ducts along the nagnetic equator

D. Propagati on between two stations at the sane |atitude

E3B02 (C)

VWhat is the approxi mate maxi mumrange for signals using transequatorial propagation?
A. 1000 miles

B. 2500 niles

C. 5000 miles

D. 7500 mles

E3B03 (O

VWhat is the best time of day for transequatorial propagation?
A. Morning

B. Noon

C. Afternoon or early evening

D. Late at night

E3B04 (A)

What type of propagation is probably occurring if an HF beam ant enna nust be pointed
in a direction 180 degrees away froma station to receive the strongest signals?

A. Long-path

B. Sporadic-E

C. Transequatori al

D. Auroral

E3B0O5 (CO)

VWi ch amat eur bands typically support |ong-path propagation?
A. 160 to 40 neters

B. 30 to 10 neters

C. 160 to 10 neters

D. 6 neters to 2 neters

E3B06 ( B)

Wi ch of the followi ng anateur bands nobst frequently provides |ong-path propagation?
A. 80 neters

B. 20 neters

C. 10 neters

D. 6 neters

E3B0O7 (D)

Wi ch of the followi ng could account for hearing an echo on the received signal of a
di stant station?

A. H gh D l|layer absorption

B. Meteor scatter

C. Transnmit frequency is higher than the MJF

D. Receipt of a signal by nore than one path



E3B08 (D)

What type of propagation is probably occurring if radio signals travel along the
term nat or between daylight and darkness?

A. Transequat ori al

B. Sporadic-E

C. Long-path

D. Gay-line

E3B09 (A) [edited Al

At what tine of day is gray-line propagation nost preval ent?

A. At sunrise and sunset

B. When the sun is directly above the location of the transmtting station

C. Wien the sun is directly overhead at the middle of the comunications path between
the two stations

D. Wien the sun is directly above the location of the receiving station

E3B10 (B)

What is the cause of gray-line propagation?

A. At mdday, the sun, being directly overhead, superheats the ionosphere causing

i ncreased refraction of radio waves

B. At twilight, solar absorption drops greatly, while atnmospheric ionization is not

weakened enough to reduce the MJF

C. At darkness, solar absorption drops greatly, while atnospheric ionization remains
st eady

D. At mid afternoon, the sun heats the ionosphere, increasing radio wave refraction

and the MJF

E3B11 (O

What comuni cations are possible during gray-line propagation?

A. Contacts up to 2,000 niles only on the 10-neter band

B. Contacts up to 750 miles on the 6- and 2-neter bands

C. Contacts up to 8,000 to 10,000 niles on three or four HF bands

D. Contacts up to 12,000 to 15,000 miles on the 2 neter and 70 centi neter bands

E3C Propagati on and techni que, part 3: Auroral propagation; selective fading; radio-
path horizon; take-off angle over flat or sloping terrain; earth effects on
propagation; |ess comon propagati on nodes

E3C01 (D)

VWat effect does auroral activity have on radi o comruni cati ons?
A. Signals experience |ong-delay echo

B. FM conmuni cations are cl earer

C. CWsignals have a clearer tone

D. CWsignals have a fluttery tone

E3C02 (O

What is the cause of auroral activity?

A. Reflections in the solar w nd

B. A low sunspot |evel

C. The enission of charged particles fromthe sun

D. Meteor showers concentrated in the northern |atitudes



E3C03 (D)
Where in the ionosphere does auroral activity occur?

At F-region hei ght
In the equatorial band
At D-region height
At E-region height

E3C04 (A)
Wi ch emi ssion nmode is best for auroral propagation?

A
B.
C.
D.

cw
SSB
FM
RTTY

E3C05 (B)
VWhat causes sel ective fading?

A. Smal |l changes in beam heading at the receiving station

B. Phase differences in the received signal caused by different paths
C. Large changes in the height of the ionosphere

D. Tine differences between the receiving and transmtting stations
E3C06 (A)

How rmuch farther does the VHF/ UHF radi o-path horizon di stance exceed the geonetric
hori zon?

A. By approximately 15% of the distance

B. By approximately twi ce the distance

C. By approxi mately one-half the distance

D. By approximately four tinmes the distance

E3C07 (B)

How does the radiation pattern of a 3-elenent, horizontally pol arized beam ant enna
vary with hei ght above ground?

The main | obe takeoff angle increases wth increasing height
The main | obe takeoff angle decreases with increasing height
The horizontal beam w dth increases with hei ght
The horizontal beam w dth decreases with hei ght

E3C08 (B)
VWat is the name of the high-angle wave in HF propagation that travels for some
di stance within the F2 region?

A. Oblique-angle ray
B. Pedersen ray

C. Odinary ray

D. Heavi side ray
E3C09 (O

VWhat effect is usually responsible for propagating a VHF signal over 500 niles?

D-regi on absorption
Faraday rotation
Tropospheric ducting
Moonbounce



E3C10 (B)
How does the performance of a horizontally polarized antenna mounted on the side of

hill conpare with the same antenna nmounted on flat ground?

A. The main | obe takeoff angle increases in the downhill direction
B. The main | obe takeoff angle decreases in the downhill direction
C. The horizontal beamw dth decreases in the downhill direction
D. The horizontal beamw dth increases in the uphill direction
E3C11 (B)

Fromthe contiguous 48 states, in which approxi mate direction should an antenna be
poi nted to take maxi num advant age of auroral propagation?

A. South

B. North

C. East

D. West

E3C12 (B)

As the frequency of a signal is increased, how does its ground wave propagation
change?

A. It increases

B. It decreases

C. It stays the same

D. Radi o waves don't propagate along the Earth's surface

E3C13 (A)

VWhat type of polarization does npst ground-wave propagati on have?
A. Verti cal

B. Hori zont al

C. Crcular

D. Elliptical

E3C14 (D)

Why does the radio-path horizon di stance exceed the geonetric horizon?
A. E-region skip

B. D-region skip

C. Auroral skip

D. Radi o waves nay be bent

a



SUBELEMENT E4 -- AMATEUR RADI O TECHNOLOGY AND MEASUREMENTS [5 Exam Questions -- 5
Gr oups]

E4A Test equi prnent: analog and digital instruments; spectrum and network anal yzers,
ant enna anal yzers; oscilloscopes; testing transistors; RF neasurenments

E4A01 (O

How does a spectrum anal yzer differ froma conventional oscill oscope?

A. A spectrum anal yzer measures ionospheric reflection; an oscilloscope displays

el ectrical signals

B. A spectrum anal yzer displays the peak anplitude of signals; an oscilloscope

di spl ays the average anplitude of signals

C. A spectrum anal yzer displays signals in the frequency donmain; an oscilloscope

di splays signals in the time domain

D. A spectrum anal yzer displays radi o frequencies; an oscilloscope displays audio
frequenci es

E4A02 (D)
Wi ch of the followi ng parameters would a typical spectrum anal yzer display on the
hori zontal axis?

A. SR
B. Q
C. Tine

D. Frequency

E4A03 (A)

VWi ch of the followi ng paranmeters would a typical spectrum anal yzer display on the
vertical axis?

A. Anplitude

B. Duration

C. SWR

D. Q

E4A04 (A)

VWi ch of the following test instrunents is used to display spurious signals froma
radio transmtter?

A. A spectrum anal yzer

B. A wattneter

C. Alogic analyzer

D. Atinme-domain reflectoneter

E4A05 (B)

VWi ch of the following test instrunents is used to display internodul ati on distortion
products in an SSB transmni ssion?

A A wattneter

B. A spectrum anal yzer

C. Alogic analyzer

D. Atime-domain reflectoneter

E4A06 (D)

VWi ch of the following could be determ ned with a spectrum anal yzer?

A. The degree of isolation between the input and output ports of a 2 neter dupl exer
B. Whether a crystal is operating on its fundanental or overtone frequency

C. The spectral output of a transmitter

D. Al of these choices are correct



E4A07 (B)

Wi ch of the following is an advantage of using an antenna anal yzer vs. a SWR bridge
to measure antenna SVR?

A. Antenna anal yzers automatically tune your antenna for resonance

B. Antenna anal yzers typically do not need an external RF source

C. Antenna anal yzers typically display a tine-varying representation of the

nodul ati on envel ope

D. All of these answers are correct

E4A08 (D)

Wi ch of the followi ng instrunents would be best for measuring the SWR of a beam
ant enna?

A. A spectrum anal yzer

B. AQneter

C. An ohnmeter

D. An antenna anal yzer

E4A09 (O

VWhich of the following is nost inportant when adjusting PSK31 transmitting | evel s?
A. Power out put

B. PA current

C. ALC | evel
D. SWR
E4A10 (D)

VWich of the following is a useful test for a functioning NPN transistor in an active
circuit where the transistor should be biased "on" ?

A. Measure base-to-enmitter resistance with an ohmmeter; it should be approxi mately 6
to 7 ohns

B. Measure base-to-emitter resistance with an ohmeter; it should be approximately
0.6 to 0.7 ohns

C. Measure base-to-enitter voltage with a voltneter; it should be approximately 6 to
7 volts

D. Measure base-to-emitter voltage with a voltneter; it should be approxinmately 0.6
to 0.7 volts

E4A11 (A

Wi ch of the followi ng test instrunents can be used to indicate pulse conditions in a
digital logic circuit?

A. A logic probe

B. An ohnmeter

C. An el ectroscope

D. A \Weat stone bridge

E4A12 (B)

Wi ch of the following procedures is an inportant precaution to follow when
connecting a spectrum analyzer to a transnitter output?

A. Use high quality doubl e shielded coaxial cables to reduce signal |osses
B. Attenuate the transmitter output going to the spectrum anal yzer

C. Match the antenna to the | oad

D. Al of these choices are correct



E4B Measurenent technique and limtations: instrunent accuracy and perfornmance
limtations; probes; techniques to mininize errors; measurenent of "Q@Q'; instrunment
calibration

E4BO1 (B)

Which of the following is a characteristic of a good harnonic frequency narker?
A. Wde tuning range

B. Frequency stability

C. Linear output amplifier

D. All of the above

E4B02 (B)

VWi ch of the followi ng factors nost affects the accuracy of a frequency counter?
A. I nput attenuator accuracy

B. Tine base accuracy

C. Decade divider accuracy

D. Tenperature coefficient of the logic

E4B03 (O

VWhat is an advantage of using a bridge circuit to nmeasure inpedance?

A. It provides an excellent match under all conditions

B. It is relatively inmmune to drift in the signal generator source

C. The neasurenent is based on obtaining a null in voltage, which can be done very
precisely

D. It can display results directly in Snith chart fornat

E4B04 (O

If a frequency counter with a specified accuracy of +/- 1.0 ppmreads 146, 520,000 Hz,
what is the nost the actual frequency being nmeasured could differ fromthe readi ng?
A 165.2 Hz

B. 14.652 kHz

C. 146.52 Hz

D. 1.4652 MHz

E4B05 (A)

If a frequency counter with a specified accuracy of +/- 0.1 ppmreads 146, 520,000 Hz,
what is the nost the actual frequency being neasured could differ fromthe readi ng?
A 14.652 Hz

B. 0.1 MHz

C. 1.4652 Hz

D. 1.4652 kHz

E4B06 (D)

If a frequency counter with a specified accuracy of +/- 10 ppmreads 146, 520, 000 Hz,
what is the nost the actual frequency being neasured could differ fromthe readi ng?
A 146.52 Hz

B. 10 Hz

C. 146.52 kHz

D. 1465.20 Hz



E4BO7 (D)

How rmuch power is being absorbed by the | oad when a directional power neter connected
between a transmitter and a terninating |load reads 100 watts forward power and 25
watts refl ected power?

A. 100 watts

B. 125 watts

C. 25 watts
D. 75 watts
E4B08 (A)

Wi ch of the following is good practice when using an oscill oscope probe?
A. Keep the ground connection of the probe as short as possible

B. Never use a high i npedance probe to neasure a | ow i npedance circuit

C. Never use a DC coupl ed probe to neasure an AC circuit

D. Al of these choices are correct

E4B09 (O

Which of the following is a characteristic of a good DC voltneter?
A. High reluctance input

B. Low rel uctance input

C. High inpedance input

D. Low i npedance i nput

E4B10 (D)

VWhat is indicated if the current reading on an RF ameter placed in series with the
antenna feedline of a transnmitter increases as the transnitter is tuned to resonance?
A. There is possibly a short to ground in the feedline

B. The transmitter is not properly neutralized

C. There is an inpedance nismatch between the antenna and feedline

D. There is nore power going into the antenna

E4B11 (B)

Wi ch of the followi ng describes a nethod to neasure internodul ation distortion in an
SSB transmitter?

A. Modul ate the transnmitter with two non-harnmonically related radi o frequencies and
observe the RF output with a spectrum anal yzer

B. Modul ate the transmtter with two non-harnonically related audi o frequenci es and
observe the RF output with a spectrum anal yzer

C. Modul ate the transmitter with two harnonically related audi o frequencies and
observe the RF output with a peak reading wattneter

D. Modul ate the transmtter with two harnonically rel ated audi o frequencies and
observe the RF output with a | ogic analyzer

E4B12 (D)

How shoul d a portable SWR anal yzer be connected when neasuring antenna resonance and
f eedpoi nt i npedance?

A. Loosely couple the anal yzer near the antenna base

B. Connect the analyzer via a high-inpedance transformer to the antenna

C. Connect the antenna and a dummy |oad to the anal yzer

D. Connect the antenna feed line directly to the analyzer's connector



E4B13 (A)

VWhat is the significance of voltneter sensitivity expressed in ohns per volt?

A. The full scale reading of the voltneter multiplied by its ohns per volt rating
wi Il provide the input inpedance of the voltneter

B. When used as a gal vanoneter, the reading in volts nmultiplied by the ohns/volt wll
determ ne the power drawn by the device under test

C. Wien used as an ohmmeter, the reading in ohns divided by the ohns/volt will
determ ne the voltage applied to the circuit

D. When used as an ammeter, the full scale reading in anps divided by ohns/volt will
determ ne the size of shunt needed

E4B14 (A)

How i s the conpensation of an oscilloscope probe typically adjusted?

A. A square wave i s observed and the probe is adjusted until the horizontal portions
of the displayed wave is as nearly flat as possible

B. A high frequency sine wave is observed, and the probe is adjusted for nmaxi mum
anpl i tude

C. A frequency standard is observed, and the probe is adjusted until the deflection
time is accurate

D. A DC voltage standard is observed, and the probe is adjusted until the displayed
voltage is accurate

E4B15 (B)

What happens if a dip-nmeter is too tightly coupled to a tuned circuit being checked?
A. Harnoni cs are generated

B. Aless accurate reading results

C. Cross nodul ati on occurs

D. Internodul ation distortion occurs

E4B16 (B)

VWi ch of these factors linmits the accuracy of a D Arsonval -type neter?
A. Its magnetic flux density

B. Coil inmpedance

C. Deflection rate

D. El ectronmagnet current

E4B17 (O

Wi ch of the following can be used as a relative neasurenent of the Q for a series-
tuned circuit?

A. The inductance to capacitance ratio

B. The frequency shift

C. The bandwi dth of the circuit's frequency response

D. The resonant frequency of the circuit

E4C Recei ver performance characteristics, part 1: phase noise, capture effect, noise
floor, image rejection, MDS, signal-to-noise-ratio; selectivity

E4C01 (D)

VWhat is the effect of excessive phase noise in the local oscillator section of a
receiver?

A It Iimts the receiver ability to receive strong signals

B. It reduces the receiver sensitivity

C. It decreases the receiver third-order internodulation distortion dynam c range
D. It can cause strong signals on nearby frequencies to interfere with reception of
weak signals



E4C02 (O

Which of the following is the result of the capture effect in an FMreceiver?
A. Al signals on a frequency are denodul at ed

B. None of the signals could be heard

C. The strongest signal received is the only denodul ated si gnal

D. The weakest signal received is the only denodul ated si gnal

E4C03 (O

What is the termfor the blocking of one FM phone signal by another, stronger FM
phone signal ?

A. Desensitization

B. Cross-nodul ation interference

C. Capture effect

D. Frequency discrimnation

E4C04 (D)
VWhat is neant by the noise floor of a receiver?
A. The mninumlevel of noise at the audi o output when the RF gain is turned all the

way down
B. The equival ent phase noi se power generated by the |ocal oscillator
C. The minimum |l evel of noise that will overload the RF anplifier stage

D. The equival ent input noise power when the antenna is replaced with a matched dumry
| oad

E4C05 (B)

VWhat does a value of -174 dBm Hz represent with regard to the noise floor of a
receiver?

A. The mni num detectabl e signal as a function of receive frequency

B. The theoretical noise at the input of a perfect receiver at roomtenperature
C. The noise figure of a 1 Hz bandw dth recei ver

D. The gal actic noise contribution to m ni mum det ectabl e signal

E4C06 (D)
The thermal noise value of a receiver is -174 dBniHz. What is the theoretically best
m ni mum det ect abl e signal for a 400 Hz bandwi dth receiver?

A. 174 dBm
B. -164 dBm
C. -155 dBm
D. -148 dBm
E4CO7 (B)

What does the MDS of a receiver represent?
A. The meter display sensitivity

B. The m ni mum di scerni bl e si gnal

C. The nultiplex distortion stability

D. The maxi num det ect abl e spectrum

E4C08 (B)

How m ght |owering the noise figure affect receiver performance?
A. It would reduce the signal to noise ratio

B. It would increase signal to noise ratio

C. It would reduce bandwi dth

D. It would increase bandw dth



E4C09 (D)
Which of the following is nost likely to be the linmting condition for sensitivity in

a nodern comuni cations receiver operating at 14 Miz?
A. The noise figure of the RF anplifier

B. M xer noise

C. Conversion noi se

D. At nospheric noi se

E4C10 (B)

Which of the following is a desirable anbunt of selectivity for an anmateur RTTY HF
receiver?

A 100 Hz
B. 300 Hz
C. 6000 Hz
D. 2400 Hz
EACL11 (B)

Which of the following is a desirable anbunt of selectivity for an amateur single-
si deband phone receiver?

A 1 kHz

B. 2.4 kHz

C 4.2 kHz

D. 4.8 kHz

E4Cl12 (D)

VWhat is an undesirable effect of using too wide a filter bandwidth in the IF section
of a receiver?

A. CQutput-offset overshoot

B. Filter ringing

C. Thermal - noi se distortion

D. Undesired signals may be heard

E4C13 (O

How does a narrow band roofing filter affect receiver performance?

A It inproves sensitivity by reducing front end noi se

B. It inproves intelligibility by using low Qcircuitry to reduce ringing

C. It inproves dynam c range by keeping strong signals near the receive frequency out
of the |IF stages

D. All of these choice are correct

E4Cl14 (D)

Wi ch of these choices is a desirable anbunt of selectivity for an amateur VHF FM
receiver?

A 1 kHz

B. 2.4 kHz

C 4.2 kHz

D. 15 kHz

E4C15 (D)

VWhat is the primary source of noise that can be heard froman HF-band receiver wth
an antenna connect ed?

A. Detector noise

B. Induction notor noise

C. Receiver front-end noise

D. At nospheric noi se



E4D Recei ver perfornmance characteristics, part 2: blocking dynam c range,
i nternodul ati on and cross-nodul ation interference; 3rd order intercept;
desensitization; preselection

E4DO1 (A)

VWhat is neant by the bl ocking dynam c range of a receiver?

A. The difference in dB between the |evel of an inconing signal which will cause 1 dB
of gain conpression, and the |level of the noise floor

B. The m nimum difference in dB between the levels of two FM signals which will cause
one signal to block the other

C. The difference in dB between the noise floor and the third order intercept point

D. The minimumdifference in dB between two signals which produce third order

i nternodul ati on products greater than the noise floor

E4D02 (A)

Wi ch of the followi ng describes two types of problens caused by poor dynam c range
in a comruni cations receiver?

A. Cross modul ation of the desired signal and desensitization fromstrong adjacent
signal s

B. Gscillator instability requiring frequent retuning, and |loss of ability to recover
t he opposite sideband, should it be transnmitted

C. Cross nodul ation of the desired signal and insufficient audio power to operate the
speaker

D. GCscillator instability and severe audio distortion of all but the strongest

recei ved signals

E4D03 (B)

How can internodul ation interference between two repeaters occur?

A. When the repeaters are in close proximty and the signals cause feedback in one or
both transnitter final anplifiers

B. When the repeaters are in close proximty and the signals mx in one or both
transmitter final anplifiers

C. Wien the signals fromthe transnmitters are refl ected out of phase from airplanes
passi ng over head

D. Wen the signals fromthe transmtters are reflected in phase from airpl anes
passi ng over head

E4D04 ( B)

VWhat is an effective way to reduce or elimnate internodul ation interference between
two repeater transmitters operating in close proximty to one another?

A. By installing a band-pass filter in the feed |line between the transmtter and
receiver

B. By installing a properly terninated circulator at the output of the transmtter
C. By using a Class C final anplifier

D. By using a Class D final amplifier

E4DO5 (A)

If a receiver tuned to 146.70 MHz receives an internodul ati on-product signal whenever
a nearby transmitter transmts on 146.52 MHz, what are the two nost likely
frequencies for the other interfering signal?

A. 146.34 MHz and 146.61 MHz

B. 146.88 M1z and 146.34 Mz

C. 146.10 M1z and 147.30 Mz

D. 73.35 MHz and 239.40 MHz



E4D06 (D)

If the signals of two transmtters nmix together in one or both of their fina
amplifiers, and unwanted signals at the sum and difference frequencies of the
original signals are generated, what is this called?

A. Anplifier desensitization

B. Neutralization

C. Adjacent channel interference

D. Internodul ation interference

E4DO7 (D)

Wi ch of the followi ng describes the nost significant effect of an off-frequency
signal when it is causing cross-nodulation interference to a desired signal?

A. A large increase in background noise

B. A reduction in apparent signal strength

C. The desired signal can no |onger be heard

D. The off-frequency unwanted signal is heard in addition to the desired signa

E4D08 (O

What causes internodulation in an electronic circuit?
A. Too little gain

B. Lack of neutralization

C. Nonlinear circuits or devices

D. Positive feedback

E4D09 (C)

VWhat is the purpose of the preselector in a comrunications receiver?
A. To store often-used frequencies

B. To provide a range of AGC tine constants

C. To inprove rejection of unwanted signals

D. To allow selection of the optinum RF anplifier device

E4D10 (O

What does a third-order intercept |evel of 40 dBm nean with respect to receiver
per f or mance?

A. Signals less than 40 dBmwi Il not generate audi ble third-order internodul ation
products

B. The receiver can tolerate signals up to 40 dB above the noise floor wthout
produci ng third-order internodul ation products

C. Apair of 40 dBmsignals will theoretically generate the same output on the third
order internodul ati on frequency as on the input frequency

D. Apair of 1 mWinput signals will produce a third-order internodul ati on product
which is 40 dB stronger than the input signa

E4D11 (A)

Why are third-order internodul ation products within a receiver of particular interest
conpared to other products?

A. The third-order product of two signals which are in the band is itself likely to
be within the band

B. The third-order intercept is much higher than other orders

C. Third-order products are an indication of poor inage rejection

D. Third-order internodul ati on produces three products for every input signa



E4D12 (A)

VWhat is the termfor the reduction in receiver sensitivity caused by a strong signa
near the received frequency?

A. Desensitization

B. Quieting

C. Cross-nodul ation interference

D. Squel ch gain roll back

E4D13 (B)

VWi ch of the followi ng can cause receiver desensitization?
A. Audio gain adjusted too | ow

B. Strong adj acent-channel signals

C. Audi o bias adjusted too high

D. Squel ch gain adjusted too | ow

E4D14 (A)

VWi ch of the following is a way to reduce the likelihood of receiver desensitization?
A. Decrease the RF bandwi dth of the receiver

B. Raise the receiver |IF frequency

C. Increase the receiver front end gain

D. Switch fromfast AGC to sl ow AGC

E4E Noi se suppression: systemnoise; electrical appliance noise; |ine noise; |ocating
noi se sources; DSP noi se reduction; noise blankers

E4EO01 (A)

VWi ch of the followi ng types of receiver noise can often be reduced by use of a
recei ver noi se bl anker?

A. lgnition Noise

B. Broadband “white” noise

C. Heterodyne interference

D. Al of these choices are correct

E4E02 (D)

VWi ch of the followi ng types of receiver noise can often be reduced with a DSP noi se
filter?

A. Broadband “white” noise

B. lIgnition noise

C. Power line noise

D. All of these choices are correct

E4E03 ( B)

VWi ch of the followi ng signals mght a receiver noise blanker be able to remove from
desired signal s?

A. Signals which are constant at all IF |levels

B. Signals which appear correlated across a wi de bandw dth

C. Signals which appear at one |IF but not another

D. Signals which have a sharply peaked frequency distribution



E4EO04 (D)

How can conducted and radi ated noi se caused by an autonobile alternator be

suppr essed?

A. By installing filter capacitors in series with the DC power |ead and by installing
a bl ocking capacitor in the field | ead

B. By connecting the radio to the battery by the | ongest possible path and installing
a bl ocking capacitor in both | eads

C. By installing a high-pass filter in series with the radio's power |ead and a | ow
pass filter in parallel with the field I ead

D. By connecting the radio's power leads directly to the battery and by installing
coaxial capacitors in line with the alternator |eads

E4EQ05 (B)

How can noise froman electric notor be suppressed?

A. By installing a ferrite bead on the ACline used to power the notor

B. By installing a brute-force AC-line filter in series with the notor |eads

C. By installing a bypass capacitor in series with the notor | eads

D. By using a ground-fault current interrupter in the circuit used to power the notor

E4E06 ( B)

VWhat is a major cause of atmospheric static?
A. Sol ar radi o frequency em ssions

B. Thunder st or ns

C. Ceommgnetic storns

D. Meteor showers

E4EQ7 (O

How can you determine if line-noise interference is being generated within your hone?
A. By checking the power-line voltage with a tine-domain reflectoneter

B. By observing the AC power line waveformw th an oscill oscope

C. By turning off the AC power line main circuit breaker and |listening on a battery-
operated radio

D. By observing the AC power line voltage with a spectrum anal yzer

E4E08 (A)

What type of signal is picked up by electrical wiring near a radio transmtter?
A. A common-node signal at the frequency of the radio transmitter

B. An el ectrical-sparking signa

C. Adifferential-node signal at the AC power |ine frequency

D. Harmonics of the AC power |ine frequency

E4E09 (CO)

VWhat undesirabl e ef fect can occur when using an |F type noise bl anker?

A. Received audio in the speech range m ght have an echo effect

B. The audio frequency bandw dth of the received signal mght be conpressed

C. Nearby signals nmay appear to be excessively wi de even if they neet em ssion
st andar ds

D. FM signals can no | onger be denodul at ed



E4E10 (D)

VWhat is a commopn characteristic of interference caused by a "touch controlled"

el ectrical device?

A. The interfering signal sounds |like AC humon an AMreceiver or a carrier nodul ated
by 60 Hz FM on a SSB or CWrecei ver

B. The interfering signal may drift slowy across the HF spectrum

C. The interfering signal can be several kHz in width and usually repeats at regul ar

i nterval s across a HF band

D. All of these answers are correct

E4E11 (B)

VWat is the nost likely cause if you are hearing conbi nati ons of |ocal AM broadcast
signals inside one or nore of the MF or HF ham bands?

A. The broadcast station is transmitting an over-nodul ated signa

B. Nearby corroded netal joints are nixing and re-radiating the BC signals

C. You are receiving sky-wave signals froma distant station

D. Your station receiver IF amplifier stage is defective

E4E12 (A

What is one di sadvantage of using sonme autonmatic DSP notch-filters when attenpting to
copy CWsignal s?

A. The DSP filter can renpve the desired signal at the sane tine as it renoves
interfering signals

B. Any nearby signal passing through the DSP system wi || always overwhel mthe desired
si gnal

C. Received CWsignals will appear to be nodul ated at the DSP cl ock frequency

D. Ringing in the DSP filter will conpletely renmove the spaces between the CW
characters

E4E13 (D)

VWhat m ght be the cause of a loud "roaring" or "buzzing" AC |line type of interference
that comes and goes at interval s?

A. Arcing contacts in a thernostatically controlled device

B. A defective doorbell or doorbell transforner inside a nearby residence

C. Amalfunctioning illum nated advertising display

D. All of these answers are correct

E4E14 (CO)

VWhat is one type of electrical interference that m ght be caused by the operation of
a nearby personal conputer?

A. Aloud AC humin the audi o output of your station receiver

B. Aclicking noise at intervals of a few seconds

C. The appearance of unstabl e nodul ated or unnodul ated signals at specific
frequenci es

D. A whining type noise that continually pul ses off and on



SUBELEMENT E5 -- ELECTRI CAL PRI NCI PLES [4 Exam Questions -- 4 G oups]

E5A Resonance and Q characteristics of resonant circuits: series and parall el
resonance; Q hal f-power bandw dth; phase relationships in reactive circuits

E5A01 (A)

What can cause the voltage across reactances in series to be larger than the voltage
applied to then?

A. Resonance

B. Capacitance

C. Conduct ance

D. Resistance

E5A02 (O

What is resonance in an electrical circuit?

A. The highest frequency that will pass current

B. The | owest frequency that will pass current

C. The frequency at which the capacitive reactance equals the inductive reactance
D. The frequency at which the reactive inpedance equals the resistive inpedance

E5A03 (D)

VWhat is the magnitude of the inpedance of a series RL-Ccircuit at resonance?
A. Hi gh, as conpared to the circuit resistance

B. Approxinately equal to capacitive reactance

C. Approximately equal to inductive reactance

D. Approximately equal to circuit resistance

E5A04 (A)
What is the magnitude of the inpedance of a circuit with a resistor, an inductor and
a capacitor all in parallel, at resonance?

A. Approximately equal to circuit resistance
B. Approxinately equal to inductive reactance
C. Low, as conpared to the circuit resistance
D. Approxinmately equal to capacitive reactance

E5A05 (B)

VWhat is the magnitude of the current at the input of a series RL-Ccircuit as the
frequency goes through resonance?

A. M ni mum

B. Maxi mum

C RL

D. LIR

E5A06 (B) (Was E5A08; edited]

What is the magnitude of the circulating current within the conponents of a parall el
L-C circuit at resonance?

A It is at a mninmm

B. It is at a maxi mum

C. It equals 1 divided by the quantity [ 2 nultiplied by Pi, nultiplied by the square
root of ( inductance "L" nultiplied by capacitance "C' ) ]

D. It equals 2 nultiplied by Pi, nmultiplied by frequency "F', nultiplied by

i nduct ance "L"



ESA07 (A)

VWhat is the magnitude of the current at the input of a parallel

resonance?
A. M ni mum
B. Maxi num

C. RL
D. L/R
E5A08 (C)

VWhat is the phase relationship between the current through and the voltage

series resonant circuit?

A. The voltage |l eads the current by 90 degrees
B. The current |eads the voltage by 90 degrees
C. The voltage and current are in phase

D. The voltage and current are 180 degrees out

E5A09 (C)

VWhat is the phase relationship between the current through and the voltage

paral l el resonant circuit?

A. The voltage |l eads the current by 90 degrees
B. The current |eads the voltage by 90 degrees
C. The voltage and current are in phase

D. The voltage and current are 180 degrees out

E5A10 (A)

What is the hal f-power bandwi dth of a parall el
frequency of 1.8 Mz and a Q of 957

A 18.9 kHz

B. 1.89 kHz
C. 94.5 kHz
D. 9.45 kHz
E5A11 (C)

VWhat is the hal f-power bandwi dth of a parallel
frequency of 7.1 Miz and a Q of 1507

A 157.8 Hz

B. 315.6 Hz

C. 47.3 kHz

D. 23.67 kHz

E5A12 (O

VWhat is the hal f-power bandwi dth of a parallel
frequency of 3.7 Mz and a Q of 118?

A. 436.6 kHz

B. 218.3 kHz
C. 31.4 kHz
D. 15.7 kHz
ES5A13 (B)

What is the hal f-power bandwi dth of a parallel
frequency of 14.25 MHz and a Q of 1877

A 38.1 kHz

B. 76.2 kHz

C. 1.332 kHz

D. 2.665 kHz
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E5A14 (O

VWhat is the resonant frequency of a series RLC circuit if Ris 22 ohns, L is 50
m crohenrys and C is 40 picofarads?

A 44.72 MHz

B. 22.36 Mz

C. 3.56 Mz

D. 1.78 Mz

E5A15 (B)

What is the resonant frequency of a series RLC circuit if Ris 56 ohns, L is 40
m crohenrys and C is 200 picofarads?

A 3.76 MHz

B. 1.78 Mt

C 11.18 Mz

D. 22.36 Mt

E5A16 (D)
VWhat is the resonant frequency of a parallel RLC circuit if Ris 33 ohns, L is 50
m crohenrys and Cis 10 picofarads?

A 23.5 Mt
B. 23.5 kHz
C. 7.12 kHz
D. 7.12 M
ESAL7 (A)

VWhat is the resonant frequency of a parallel RLC circuit if Ris 47 ohns, L is 25
m crohenrys and Cis 10 picofarads?

A 10.1 Mtz
B. 63.2 Mz
C 10.1 kHz
D. 63.2 kHz

E5B Time constants and phase relationships: RL/Ctime constants: definition; tine
constants in RL and RC circuits; phase angle between voltage and current; phase
angl es of series and parallel circuits

E5B01( B)

VWat is the termfor the time required for the capacitor in an RC circuit to be
charged to 63.2% of the supply voltage?

A. An exponential rate of one

B. One tine constant

C. One exponential period

D. Atine factor of one

E5B02 (D)

VWhat is the termfor the tine it takes for a charged capacitor in an RCcircuit to
di scharge to 36.8% of its initial value of stored charge?

A. One discharge period

B. An exponential discharge rate of one

C. A discharge factor of one

D. One tinme constant



E5B03 (D)
The capacitor in an RC circuit is discharged to what percentage of the starting
voltage after two tinme constants?

A. 86.5%

B. 63.2%

C. 36.8%

D. 13.5%

E5B04 (D)

What is the time constant of a circuit having two 220-m crofarad capacitors and two
1-nmegohmresistors all in parallel?

A. 55 seconds

B. 110 seconds
C. 440 seconds
D. 220 seconds

E5B05 (A)

How | ong does it take for an initial charge of 20 V DC to decrease to 7.36 VDCin a
0.01-m crofarad capacitor when a 2-nmegohmresistor is connected across it?

A. 0.02 seconds

B. 0.04 seconds

C. 20 seconds

D. 40 seconds

E5B06 (C)

How |l ong does it take for an initial charge of 800 V DC to decrease to 294 VDCin a
450- m cr of arad capacitor when a 1l-megohmresistor is connected across it?

A. 4.50 seconds

B. 9 seconds

C. 450 seconds

D. 900 seconds

E5B07 (C)

VWat is the phase angl e between the voltage across and the current through a series
R-L-Ccircuit if XCis 500 ohms, Ris 1 kilohm and XL is 250 ohns?

A. 68.2 degrees with the voltage |eading the current

B. 14.0 degrees with the voltage | eading the current

C. 14.0 degrees with the voltage | agging the current

D. 68.2 degrees with the voltage |agging the current

E5B08 (A)

VWat is the phase angl e between the voltage across and the current through a series
R-L-Ccircuit if XCis 100 ohms, Ris 100 ohns, and XL is 75 ohns?

14 degrees with the voltage | agging the current

14 degrees with the voltage | eading the current

76 degrees with the voltage | eading the current

76 degrees with the voltage | agging the current

Onw>

E5B09 (D) was E5D06

What is the relationship between the current through and the voltage across a
capaci tor?

A. Voltage and current are in phase

B. Voltage and current are 180 degrees out of phase

C. Voltage |leads current by 90 degrees

D. Current |eads voltage by 90 degrees



E5B10 (A) was E5D07

VWhat is the relationship between the current through an inductor and the voltage
across an inductor?

A. Vol tage | eads current by 90 degrees

B. Current |eads voltage by 90 degrees

C. Voltage and current are 180 degrees out of phase

D. Voltage and current are in phase

E5B11 (B) was E5D08

What is the phase angle between the voltage across and the current through a series
RLC circuit if XCis 25 ohnms, Ris 100 ohns, and XL is 50 ohns?

A. 14 degrees with the voltage | agging the current

B. 14 degrees with the voltage | eading the current

C. 76 degrees with the voltage | agging the current

D. 76 degrees with the voltage | eading the current

E5B12 (C) was E5D10

What is the phase angle between the voltage across and the current through a series
RLC circuit if XCis 75 ohms, Ris 100 ohns, and XL is 50 ohns?

A. 76 degrees with the voltage | agging the current

B. 14 degrees with the voltage | eading the current

C. 14 degrees with the voltage | agging the current

D. 76 degrees with the voltage | eading the current

E5B13 (D) was E5D11

VWhat is the phase angl e between the voltage across and the current through a series
RLC circuit if XCis 250 ohns, Ris 1 kilohm and XL is 500 ohns?

A. 81.47 degrees with the voltage | agging the current

B. 81.47 degrees with the voltage | eading the current

C. 14.04 degrees with the voltage |agging the current

D. 14.04 degrees with the voltage | eading the current

E5C | npedance plots and coordi nate systens: plotting inpedances in pol ar coordi nates;
rect angul ar coordi nat es

E5C01 (B)

In polar coordinates, what is the inpedance of a network consisting of a 100-ohm
reactance inductor in series with a 100-ohmresistor?

A. 121 ohms at an angle of 35 degrees

B. 141 ohms at an angle of 45 degrees

C. 161 ohns at an angle of 55 degrees

D. 181 ohms at an angle of 65 degrees

E5C02 (D)

In polar coordinates, what is the inpedance of a network consisting of a 100-ohm
reactance inductor, a 100-ohmreactance capacitor, and a 100-ohmresistor, al
connected in series?

A. 100 ohnms at an angle of 90 degrees

B. 10 ohns at an angle of 0 degrees

C. 10 ohns at an angle of 90 degrees

D. 100 ohnms at an angle of 0 degrees



E5C03 (A)
In pol ar coordi nates, what

react ance capaci tor,

connected in series?
500 ohnms at an angle of 37 degrees
900 ohms at an angle of 53 degrees
400 ohns at an angle of 0O degrees
1300 ohns at an angle of 180 degrees

E5C04 (D)
In pol ar coordi nates, what
reactance capacitor in series with a 300-ohm resistor?

A. 240 ohns
B. 240 ohns
C. 500 ohms
D. 500 ohns
E5C05 (A)

at an angl e of
at an angl e of
at an angl e of
at an angl e of

I n pol ar coordi nates, what

react ance i nduct or

A. 240 ohns
B. 240 ohns
C. 500 ohms
D. 500 ohns
E5C06 (D)

at an angl e of
at an angl e of
at an angl e of
at an angl e of

I n pol ar coordinates, what
reactance capacitor in series with a 100-ohmresistor?

A. 121 ohns
B. 191 ohns
C. 161 ohns
D. 141 ohns
E5C07 (O

at an angl e of
at an angl e of
at an angl e of
at an angl e of

I n pol ar coordi nates, what
reactance capacitor in parallel with a 100-ohmresistor?

A. 31 ohms
B. 51 ohms
C. 71 ohns
D. 91 ohns
E5C08 (B)

at an angl e of
at an angl e of
at an angl e of
at an angl e of

I n pol ar coordi nates, what

react ance i nduct or

400 ohns
500 ohms
500 ohms
700 ohns

E5C09 (A)

When using rectangul ar coordi nates to graph the i npedance of a circuit,

hori zont a

The vol t
The vol t
The sum
The diff

at an angl e of
at an angl e of
at an angl e of
at an angl e of

axi s represent?

age or current associated with the resistive component
age or current associated with the reactive conponent

of the reactive

erence between the resistive and reactive components

a 600-

is the i npedance of a network
ohmreactance i nductor, and a

is the i npedance of a network

36.9 degrees
-36.9 degrees
53.1 degrees
-53. 1 degrees

is the i npedance of a network

in parallel with a 300-ohmresistor?

36.9 degrees
-36.9 degrees
53.1 degrees
-53. 1 degrees

is the i npedance of a network

-25 degrees
-85 degrees
-65 degrees
-45 degrees

is the i mpedance of a network

-15 degrees
-25 degrees
-45 degrees
-65 degrees

is the i mpedance of a network

in series with a 400-ohm resistor?

27 degrees
37 degrees
47 degrees
57 degrees

and resistive conponents

consi sting of a 300-ohm
400- ohm resi stor, al

consi sting of a 400-ohm

consi sting of a 400-ohm

consisting of a 100-ohm

conpri sed of a 100-ohm

conpri sed of a 300-ohm

what does the



E5C10 (B)

VWhen using rectangul ar coordi nates to graph the inpedance of a circuit, what does the
vertical axis represent?

A. The voltage or current associated with the resistive conponent

B. The voltage or current associated with the reactive conponent

C. The sum of the reactive and resistive conponents

D. The difference between the resistive and reactive components

E5C11 (O

What do the two nunbers represent that are used to define a point on a graph using
rect angul ar coordi nat es?

A. The magni tude and phase of the point

B. The sine and cosine val ues

C. The coordinate val ues along the horizontal and vertical axes

D. The tangent and cotangent val ues

E5C12 (D)
If you plot the inpedance of a circuit using the rectangul ar coordi nate system and
find the inpedance point falls on the right side of the graph on the horizontal I|ine,

what do you know about the circuit?

A It has to be a direct current circuit

B. It contains resistance and capacitive reactance
C. It contains resistance and inductive reactance
D. It is equivalent to a pure resistance

E5C13 (D)

What coordinate systemis often used to display the resistive, inductive, and/or
capacitive reactance conponents of an inpedance?

A. Mai denhead grid

B. Faraday grid

C. Elliptical coordinates

D. Rectangul ar coordi nates

E5C14 (D)

What coordi nate systemis often used to display the phase angle of a circuit
contai ning resi stance, inductive and/or capacitive reactance?

A. Mai denhead grid

B. Faraday grid

C. Elliptical coordinates

D. Pol ar coordi nates

E5C15 (A)

In pol ar coordinates, what is the inpedance of a circuit of 100 -j 100 ohms i npedance?
A. 141 ohns at an angle of -45 degrees

B. 100 ohms at an angl e of 45 degrees

C. 100 ohns at an angle of -45 degrees

D. 141 ohms at an angle of 45 degrees

E5C16 (B)
In polar coordinates, what is the inpedance of a circuit that has an adm ttance of
7.09 mllisienmens at 45 degrees?

A. 5.03 x 10 —-EO05 ohns at an angl e of 45 degrees
B. 141 ohms at an angle of -45 degrees

C. 19,900 ohns at an angle of -45 degrees

D. 141 ohms at an angl e of 45 degrees



E5C17 (O

In rectangul ar coordi nates, what is the inpedance of a circuit that has an admittance
of 5 mllisiemens at -30 degrees?

A. 173 - j100 ohns

B. 200 + j 100 ohns

C. 173 + j 100 ohns

D. 200 - j 100 ohns

E5C18 (B)

In polar coordinates, what is the inpedance of a series circuit consisting of a

resi stance of 4 ohns, an inductive reactance of 4 ohns, and a capacitive reactance of
1 ohn?

A. 6.4 ohns at an angle of 53 degrees

B. 5 ohns at an angle of 37 degrees

C. 5 ohns at an angle of 45 degrees

D. 10 ohms at an angle of -51 degrees

E5C19 (B)
Wi ch point on Figure E5-2 best represents that inpedance of a series circuit
consi sting of a 400 ohmresistor and a 38 picofarad capacitor at 14 MHz?

A. Point 2
B. Point 4
C. Point 5
D. Point 6
E5C20 (B)

Wi ch point in Figure E5-2 best represents the inpedance of a series circuit
consisting of a 300 ohmresistor and an 18 m crohenry inductor at 3.505 MHz?
A Point 1

B. Point 3
C. Point 7
D. Point 8
E5C21 (A)

Wi ch point on Figure E5-2 best represents the i npedance of a series circuit
consisting of a 300 ohmresistor and a 19 picofarad capacitor at 21.200 MHiz?
A Point 1

B. Point 3
C. Point 7
D. Point 8
E5C22 (A)

In rectangul ar coordi nates, what is the inpedance of a network conprised of a 10-
m crohenry inductor in series with a 40-ohmresistor at 500 MHz?

A. 40 + j 31,400

B. 40 - j 31,400

C. 31,400 + j40

D. 31,400 - j40



E5C23 (D)

Wi ch point on Figure E5-2 best represents the inpedance of a series circuit
consi sting of a 300-ohmresistor, a 0.64-nicrohenry inductor and an 85-pi cof arad
capacitor at 24.900 MHz?

A. Point 1
B. Point 3
C. Point 5
D. Point 8

E5D AC and RF energy in real circuits: skin effect; electrostatic and el ectromagnetic
fields; reactive power; power factor; coordinate systens

E5D01 (A)

What is the result of skin effect?

A. As frequency increases, RF current flows in a thinner |ayer of the conductor
closer to the surface

B. As frequency decreases, RF current flows in a thinner [ayer of the conductor
closer to the surface

C. Thernal effects on the surface of the conductor increase the inpedance

D. Thermal effects on the surface of the conductor decrease the inpedance

E5D02 (C)

Wiy is the resistance of a conductor different for RF currents than for direct
currents?

A. Because the insulation conducts current at high frequencies

B. Because of the Heisenburg Effect

C. Because of skin effect

D. Because conductors are non-linear devices



E5D03 (O

What device is used to store electrical energy in an electrostatic field?
A. A battery

B. A transforner

C. A capacitor

D. An inductor

E5D04 ( B)

What unit neasures electrical energy stored in an electrostatic field?
A. Coul onb

B. Joule

C. watt

D. Volt

E5D05 ( B)

VWat is a magnetic field?

A. Electric current through the space around a pernmanent nmagnet

B. The region surrounding a nmagnet through which a magnetic force acts

C. The space between the plates of a charged capacitor, through which a nagnetic
force acts

D. The force that drives current through a resistor

E5D06 (D)

In what direction is the nmagnetic field oriented about a conductor in relation to the
direction of electron flow?

A In the sanme direction as the current

B. In a direction opposite to the current

C. In all directions; omidirectional

D. In a direction determned by the left-hand rule

E5D07 (D)

VWhat determines the strength of a nagnetic field around a conductor?
A. The resistance divided by the current

B. The ratio of the current to the resistance

C. The dianeter of the conductor

D. The ampunt of current

E5D08 ( B)

VWat is the termfor energy that is stored in an electromagnetic or electrostatic
field?

A. Anperes-joul es

B. Potential energy

C. Joul es-coul onbs

D. Kinetic energy

E5D09 (D)

VWat is the termfor an out-of-phase, nonproductive power associated with inductors
and capacitors?

A. Effective power

B. True power

C. Peak envel ope power

D. Reactive power



E5D10 (B)

In a circuit that has both inductors and capacitors, what happens to reactive power?
A It is dissipated as heat in the circuit

B. It is repeatedly exchanged between the associ ated magnetic and electric fields,
but is not dissipated

C. It is dissipated as kinetic energy in the circuit

D. It is dissipated in the formation of inductive and capacitive fields

E5D11 (A)

How can the true power be deternmined in an AC circuit where the voltage and current
are out of phase?

A. By multiplying the apparent power tines the power factor

B. By dividing the reactive power by the power factor

C. By dividing the apparent power by the power factor

D. By multiplying the reactive power tines the power factor

E5D12 (O

What is the power factor of an R L circuit having a 60 degree phase angl e between the
vol tage and the current?

A 1.414

B. 0.866

C. 0.5

D. 1.73

E5D13 (B)

How many watts are consunmed in a circuit having a power factor of 0.2 if the input is
100-V AC at 4 anperes?

A. 400 watts

B. 80 watts
C. 2000 watts
D. 50 watts
E5D14 (B)

How much power is consuned in a circuit consisting of a 100 ohmresistor in series
with a 100 ohminductive reactance drawi ng 1 anpere?

A 70.7 Watts

B. 100 Watts

C. 141.4 Watts

D. 200 Watts

E5D15 (A)

VWhat is reactive power?

A. Wattl ess, nonproductive power

B. Power consumed in wire resistance in an inductor
C. Power | ost because of capacitor |eakage

D. Power consumed in circuit Q

E5D16 (D)
What is the power factor of an RL circuit having a 45 degree phase angl e between the
vol tage and the current?

A. 0. 866
B. 1.0
C. 0.5
D. 0.707



E5D17 (C) was [ E5H14]

What is the power factor of an RL circuit having a 30 degree phase angl e between the
vol tage and the current?

A 1.73

B. 0.5

C. 0.866

D. 0.577

E5D18 (D)

How many watts are consuned in a circuit having a power factor of 0.6 if the input is
200V AC at 5 anperes?

A. 200 watts

B. 1000 watts

C. 1600 watts

D. 600 watts

E5D19 (B)

How many watts are consuned in a circuit having a power factor of 0.71 if the
apparent power is 500 watts?

. 704 W

B. 355 W
C. 252 W
D. 1.42 nmW



SUBELEMENT E6 -- ClIRCUI T COVPONENTS [ 6 Exam Questions -- 6 G oups]

E6A Sem conductor nmaterials and devices: sem conductor materials (germanium silicon,
P-type, N-type); transistor types: NPN, PNP, junction, power; field-effect
transi stors: enhancenent node; depletion node; MOS; CMOS; N channel; P-channel

E6A01 (C)

In what application is gallium arsenide used as a sem conductor material in
preference to germaniumor silicon?

A. In high-current rectifier circuits

B. In high-power audio circuits

C. At mcrowave frequencies

D. At very low frequency RF circuits

E6A02 (A)
VWhat type of sem conductor material contains nore free el ectrons than pure gernani um
or silicon crystal s?

A N-type
B. P-type
C. Bipolar

D. Insul ated gate

E6A03 (O

VWhat are the nmajority charge carriers in P-type sem conductor material ?
A. Free neutrons

B. Free protons

C. Holes

D. Free electrons

E6A04 (O

VWhat is the name given to an inpurity atomthat adds holes to a semi conductor crystal
structure?

A. Insulator inpurity

B. N-type inpurity

C. Acceptor inpurity

D. Donor inpurity

E6AO05 (O

VWhat is the al pha of a bipolar junction transistor?

A. The change of collector current with respect to base current

B. The change of base current with respect to collector current

C. The change of collector current with respect to emtter current
D. The change of collector current with respect to gate current

E6A06 (B)

VWhat is neant by the beta of a bipolar junction transistor?

A. The frequency at which the current gain is reduced to 1

B. The change in collector current with respect to base current
C. The breakdown voltage of the base to collector junction

D. The switching speed of the transistor



E6A07 (A)
In Figure E6-1, what is the schematic synbol for a PNP transistor?
Al

B. 2
C. 4
D. 5
E6A08 (D)

What termindicates the frequency at which a transistor grounded base current gain
has decreased to 0.7 of the gain obtainable at 1 kHz?

A. Corner frequency

B. Al pha rejection frequency

C. Beta cutoff frequency

D. Al pha cutoff frequency

E6A09 (A)

VWat is a depletion-node FET?

A. An FET that exhibits a current flow between source and drain when no gate voltage
is applied

B. An FET that has no current flow between source and drain when no gate voltage is
appl i ed

C. An FET without a channel so no current flows with zero gate voltage

D. An FET without a channel so nmaxi num gate current flows

E6A10 (B) {Was E6A09]
In Figure E6-2, what is the schematic synmbol for an N channel dual -gate MOSFET?
A 2

4
C. 5

6
E6ALL (A)

In Figure E6-2, what is the schematic synbol for a P-channel junction FET?
Al

B. 2
C. 3
D. 6
E6A12 (D)

Wiy do many MOSFET devi ces have built-in gate-protective Zener di odes?

A. To provide a voltage reference for the correct anmount of reverse-bias gate voltage
B. To protect the substrate from excessive voltages

C. To keep the gate voltage within specifications and prevent the device from

over heati ng

D. To reduce the chance of the gate insulation being punctured by static discharges
or excessive vol tages

E6A13 (O

What do the initials CMOS stand for?

A. Comon node oscillating system

B. Conpl ementary mca-oxide silicon

C. Conpl enentary netal - oxi de seni conduct or
D. Conpl emrentary metal - oxi de substrate



E6A14 (O
How does DC i nput inpedance at the gate of a field-effect transistor conpare with the
DC i nput inpedance of a bipolar transistor?

A. They cannot be conpared w thout first knowi ng the supply voltage

B. An FET has | ow input inpedance; a bipolar transistor has high input inpedance
C. An FET has high input inpedance; a bipolar transistor has |ow i nput inpedance
D. The input inpedance of FETs and bipolar transistors is the sane

E6AL5 (B)

VWhat two el enents widely used in seniconductor devices exhibit both netallic and
nonnetal i c characteristics?

A. Silicon and gold

B. Silicon and gernani um

C. @&l ena and gernmani um

D. Gal ena and bisnuth

E6AL16 (B)

What type of sem conductor nmaterial contains fewer free electrons than pure gernmani um
or silicon crystal s?

A N-type

B. P-type

C. Superconductor-type

D. Bipol ar-type

E6AL17 (B)

VWhat are the majority charge carriers in Ntype sem conductor material ?
A. Hol es

B. Free electrons

C. Free protons

D. Free neutrons

E6A18 (D)

What are the nanes of the three termnals of a field-effect transistor?
A. Gate 1, gate 2, drain

B. Emtter, base, collector

C. Emtter, base 1, base 2

D. Gate, drain, source

E6B Sem conduct or di odes

E6BO1 (B)

What is the principal characteristic of a Zener diode?

A. A constant current under conditions of varying voltage

B. A constant voltage under conditions of varying current

C. A negative resistance region

D. An internal capacitance that varies with the applied voltage

E6B02 (O

What is the principal characteristic of a tunnel diode?
A. A high forward resistance

B. A very high PIV

C. A negative resistance region

D. A high forward current rating



E6B0O3 (D)

What is an inportant characteristic of a Schottky Barrier diode as conpared to an
ordinary silicon di ode when used as a power supply rectifier?

A. Much hi gher reverse voltage breakdown

B. Controlled reverse aval anche vol tage

C. Enhanced carrier retention tine

D. Less forward voltage drop

E6B04 (C)

What special type of diode is capable of both anplification and oscillation?
A. Point contact

B. Zener

C. Tunne

D. Junction

E6BO5 (A)

VWhat type of sem conductor device varies its internal capacitance as the voltage
applied to its ternmnals varies?

A. Varactor diode

B. Tunnel diode

C. Silicon-controlled rectifier

D. Zener diode

E6B06 (D)
In Figure E6-3, what is the schematic synbol for a varactor diode?
A 8

B. 6
C. 2
D. 1
E6BO7 (D)

What is a common use of a hot-carrier diode?

A. As bal anced mixers in FM generation

B. As a variable capacitance in an automatic frequency control circuit
C. As a constant voltage reference in a power supply

D. As a VHF / UHF mixer or detector

E6B08 ( B)

VWhat limts the maxi mum forward current rating in a junction diode?
A. Peak inverse voltage

B. Junction tenperature

C. Forward voltage

D. Back EMF

E6B09 (A)

Wi ch of the followi ng describes a type of sem conductor di ode?
A. Metal -seni conductor junction

B. Electrolytic rectifier

C. CMOos-field effect

D. Therm onic em ssion di ode



E6B10 (C)

What is a common use for point contact di odes?
A. As a constant current source

B. As a constant voltage source

C. As an RF detector

D. As a high voltage rectifier

E6B11 (B)
In Figure E6-3, what is the schematic synbol for a light-emtting di ode?
Al

B. 5
C. 6
D. 7
E6B12 (D)

How are junction diodes rated?

A. Maxi mum forward current and capacitance
B. Maxi num reverse current and PV

C. Maxi numreverse current and capacitance
D. Maxi mum forward current and PIV

E6B13 (O

What is one commpn use for PIN di odes?
A. As a constant current source

B. As a constant voltage source

C. As an RF switch

D. As a high voltage rectifier

E6B14 (B)

VWhat type of bias is required for an LED to produce | um nescence?
A. Reverse bias

B. Forward bias

C. Zero bias

D. Inductive bias

E6C Integrated circuits: TTL digital integrated circuits; CMOXS digital integrated
circuits; gates

E6CO1 (O

What is the recommended power supply voltage for TTL series integrated circuits?
A 12 volts

B. 1.5 volts

C. 5 volts

D. 13.6 volts

E6C02 (A)

VWat |ogic state do the inputs of a TTL device assune if they are |left open?

A. Alogic-high state

B. Alogic-low state

C. The devi ce becones random zed and will not provide consistent high or |owlogic
states

D. Open inputs on a TTL device are ignored



E6CO3 (A)

VWhat | evel of input voltage is a logic "high" in a TTL device operating with a
positive 5-volt power supply?

A 2.0to 5.5 volts

B. 1.5 to 3.0 volts

C 1.0to 1.5 volts

D. -5.0to -2.0 volts

E6C04 (O

What | evel of input voltage is a logic "low' in a TTL device operating with a
positive 5-volt power-supply?

A -2.0to -55 volts

B. 2.0 to 5.5 volts

C. 0.0to 0.8 volts

D. -0.8 to 0.4 volts

E6CO5 (D)

Wi ch of the following is an advantage of CMOS | ogi ¢ devices over TTL devices?
A. Differential output capability

B. Lower distortion

C. Immune to damage from static discharge

D. Lower power consunption

E6C06 (C)

Wiy do CMOS digital integrated circuits have high imunity to noise on the input
signal or power supply?

A. Larger bypass capacitors are used in CMOS circuit design

B. The input switching threshold is about two tinmes the power supply voltage

C. The input switching threshold is about one-half the power supply voltage

D. Input signals are stronger

E6C07 (A)
In Figure E6-5, what is the schematic synbol for an AND gate?
Al

o0w
INFAEN

l
l

E6C08 (B)
In Figure E6-5, what is the schematic synbol for a NAND gate?
Al

B. 2

C 3

D 4

E6C09 (B)

In Figure E6-5, what is the schematic synbol for an OR gate?
A 2

onw
o hw

l
l



E6C10 (D)
In Figure E6-5, what is the schematic synbol for a NOR gate?
Al

o0w
INFAEN

l
l

E6C11 (O
In Figure E6-5, what is the schematic synbol for the NOT operation (inverter)?
A 2

4
C 5
6

E6D Optical devices and toroids: vidicon and cathode-ray tube devices; charge-coupled
devices (CCDs); liquid crystal displays (LCDs); toroids: pernmeability, core material,
sel ecting, w nding

E6D01 (D)

How is the el ectron beam deflected in a vidicon?

A. By varying the beam vol t age

B. By varying the bias voltage on the beamform ng grids inside the tube
C. By varying the beam current

D. By varying el ectromagnetic fields

E6D02 (D)

What is cathode ray tube (CRT) persistence?

A. The tinme it takes for an inage to appear after the electron beamis turned on

B. The relative brightness of the display under varying conditions of anbient |ight
C. The ability of the display to remain in focus under varying conditions

D. The length of time the image remains on the screen after the beamis turned off

E6D03 (A)

If a cathode ray tube (CRT) is designed to operate with an anode voltage of 25,000
volts, what will happen if the anode voltage is increased to 35,000 volts?

A. The inage size will decrease

B. The image size will increase

C. The inmage will becone larger and brighter

D. There will be no apparent change

E6D04 ( B)

Exceedi ng what design rating can cause a cathode ray tube (CRT) to generate X-rays?
A. The heater voltage

B. The anode voltage

C. The operating tenperature

D. The operating frequency

E6D05 (C)

VWi ch of the following is true of a charge-coupl ed device (CCD)?

A. Its phase shift changes rapidly with frequency

B. It is a CMOS anal og-to-digital converter

C. It sanples an anal og signal and passes it in stages fromthe input to the output
D. It is used in a battery charger circuit



E6DO6 (A)

What function does a charge-coupl ed device (CCD) serve in a nodern video canera?

A. It stores photogenerated charges as signals corresponding to pixels

B. It generates the horizontal pul ses needed for el ectron beam scanni ng

C. It focuses the light used to produce a pattern of electrical charges corresponding
to the i mge

D. It conbines audio and video information to produce a conposite RF signal

E6DO7 (B)

What is a liquid-crystal display (LCD)?

A. A nodern replacenent for a quartz crystal oscillator which displays its
fundanment al frequency

B. A display that uses a crystalline liquid to change the way light is refracted
C. A frequency-deternmining unit for a transmtter or receiver

D. Adisplay that uses a glowing liquid to renmain brightly lit in dimlight

E6D0O8 (D)

VWhat material property determ nes the inductance of a toroidal inductor with a 10-
turn w ndi ng?

A. Core |oad current

B. Core resistance

C. Core reactivity

D. Core perneability

E6D09 (B)

VWhat is the usable frequency range of inductors that use toroidal cores, assumng a
correct selection of core material for the frequency bei ng used?

A. Froma few kHz to no nore than 30 Mz

B. Fromless than 20 Hz to approxi mately 300 MHz

C. From approximately 1000 Hz to no nore than 3000 kHz

D. From about 100 kHz to at |east 1000 GHz

E6D10 (B)

VWhat is one inportant reason for using powdered-iron toroids rather than ferrite
toroids in an inductor?

A. Powdered-iron toroids generally have greater initial perneabilities

B. Powdered-iron toroids generally have better tenperature stability

C. Powdered-iron toroids generally require fewer turns to produce a given inductance
val ue

D. Powdered-iron toroids have the highest power handling capacity

E6D11 (C)

VWat devices are commonly used as VHF and UHF parasitic suppressors at the input and
output termnals of transistorized HF anplifiers?

A. Electrolytic capacitors

B. Butterworth filters

C. Ferrite beads

D. Steel-core toroids

E6D12 (A)

What is a prinmary advantage of using a toroidal core instead of a solenoidal core in
an i nductor?

A. Toroidal cores contain nost of the magnetic field within the core materi al

B. Toroidal cores nake it easier to couple the nagnetic energy into other components
C. Toroidal cores exhibit greater hysteresis

D. Toroi dal cores have | ower Q characteristics



E6D13 (C)

How many turns will be required to produce a 1-nmH i nductor using a ferrite toroida
core that has an inductance index (A L) value of 523 millihenrys/1000 turns?

A 2 turns

B. 4 turns

C. 43 turns

D. 229 turns

E6D14 (A)

How many turns will be required to produce a 5-nmicrohenry inductor using a powdered-
iron toroidal core that has an inductance index (A L) value of 40 microhenrys/ 100
turns?

A. 35 turns
B. 13 turns
C. 79 turns

D. 141 turns

E6D15 (D)

VWhat type of CRT deflection is better when high-frequency waves are to be displ ayed
on the screen?

A. El ectromagnetic

B. Tubul ar

C. Radar

D. Electrostatic

E6D16 (C)

VWhich is NOT true of a charge-coupl ed device (CCD)?

A. It uses a conbination of analog and digital circuitry
B. It can be used to make an audio delay |ine

C. It is coomopnly used as an anal og-to-digital converter
D. It sanples and stores anal og signals

E6D17 (A)

VWhat is the principle advantage of liquid-crystal display (LCD) devices over other
types of display devices?

A. They consune | ess power

B. They can display changes instantly

C. They are visible in all light conditions

D. They can be easily interchanged with other display devices

E6D18 (C)

VWhat is one reason for using ferrite toroids rather than powdered-iron toroids in an
i nduct or ?

A. Ferrite toroids generally have lower initial perneabilities

B. Ferrite toroids generally have better tenperature stability

C. Ferrite toroids generally require fewer turns to produce a given inductance val ue
D. Ferrite toroids are easier to use with surface mount technol ogy

E6E Pi ezoelectric crystals and MM CS: quartz crystals (as used in oscillators and
filters); nmonolithic anplifiers (MM Cs)



E6EOL1 (B)

Wi ch of these filter bandw dths would be a good choice for use in a SSB
radi ot el ephone transnmitter?

A 6 kHz at -6 dB

B. 2.4 kHz at -6 dB

C. 500 Hz at -6 dB

D. 15 kHz at -6 dB

E6E02 (C)

Wi ch of these filter bandw dt hs would be a good choice for use with standard doubl e-
si deband AM transm ssions?

A 1 kHz at -6 dB

B. 500 Hz at -6 dB

C. 6 kHz at -6 dB

D. 15 kHz at -6 dB

E6EO03 (D)

What is a crystal lattice filter?

A. A power supply filter nade with interlaced quartz crystals

B. An audio filter nade with four quartz crystals that resonate at 1-kHz intervals
C. Afilter with wide bandwi dth and shal |l ow skirts nade using quartz crystals

D. Afilter with narrow bandwi dth and steep skirts made using quartz crystals

E6E04 (D)

VWhat technique is used to construct |ow cost, high-performance crystal | adder
filters?

A. Obtain a snmall quantity of custom nade crystals

B. Choose a crystal with the desired bandw dth and operating frequency to match a
desired center frequency

C. Measure crystal bandwidth to ensure at |east 20% coupling

D. Measure crystal frequencies and carefully select units with a frequency variation
of less than 10% of the desired filter bandw dth

E6E05 (A)

VWi ch of the followi ng factors has the greatest effect in hel ping determ ne the
bandwi dt h and response shape of a crystal |adder filter?

A. The relative frequencies of the individual crystals

B. The DC voltage applied to the quartz crystal

C. The gain of the RF stage preceding the filter

D. The anplitude of the signals passing through the filter

E6EO06 (A)

VWhat is one aspect of the piezoelectric effect?

A. Physical deformation of a crystal by the application of a voltage

B. Mechanical defornmation of a crystal by the application of a nmagnetic field
C. The generation of electrical energy by the application of |ight

D. Reversed conduction states when a P-N junction is exposed to |ight

E6E07 (A)
What is the characteristic inpedance of circuits in which alnost all MMCs are
designed to work?

A. 50 ohns
B. 300 ohns
C. 450 ohms

D. 10 ohms



E6EO8 ( B)

What is the typical noise figure of a nonolithic mcrowave integrated circuit (MV Q)
amplifier?

A. Less than 1 dB

B. Approxinately 3.5 to 6 dB

C. Approximately 8 to 10 dB

D. More than 20 dB

E6EQ9 (D)

VWhat type of anmplifier device consists of a small pill-type package with an i nput
| ead, an output |ead and 2 ground | eads?

A. Ajunction field-effect transistor (JFET)

B. An operational anplifier integrated circuit (OAlC

C. An indiumarsenide integrated circuit (1AIC

D. A nonolithic mcrowave integrated circuit (MM C)

E6E10 (B)

What typical construction technique is used when building an anplifier for the
m crowave bands containing a nonolithic mcrowave integrated circuit (MMQ)?
A. Ground-plane "ugly" construction

B. Mcrostrip construction

C. Point-to-point construction

D. Wave-sol dering construction

E6E11 (A)

How is the operating bias voltage normally supplied to the nost comon type of
nonol ithic mcrowave integrated circuit (M Q)?

A. Through a resistor and/or RF choke connected to the anplifier output |ead
B. MM Cs require no operating bias

C. Through a capacitor and RF choke connected to the anplifier input |ead

D. Directly to the bias-voltage (VCC IN) | ead

E6E12 (B)

VWhat supply voltage do monolithic mcrowave integrated circuits (MMC) anmplifiers
typically require?

A 1 volt DC

B. 12 volts DC

C. 20 volts DC

D. 120 volts DC

E6E13 (O

VWhat is the nbost common package for inexpensive nonolithic mcrowave integrated
circuit (MMC) anplifiers?

A. Beryllium oxi de packages

B. d ass packages

C. Plastic packages

D. Ceram ¢ packages



E6F Optical conponents and power systens: photoconductive principles and effects,
phot ovol tai c systens, optical couplers, optical sensors, and optoisolators

E6F01 (B)

What is photoconductivity?

A. The conversi on of photon energy to el ectronotive energy

B. The increased conductivity of an illum nated sem conduct or
C. The conversion of electronptive energy to photon energy

D. The decreased conductivity of an illum nated sem conduct or
E6F02 (A)

VWhat happens to the conductivity of a photoconductive material when |ight shines on
it?

A. It increases

B. It decreases

C. It stays the same

D. It becones unstable

E6F03 (D)

What is the nbst conmon configuration for an optocoupl er?
A. Alens and a photonultiplier

B. A frequency nodul ated heli um neon | aser

C. An anplitude nodul ated helium neon | aser

D. An LED and a phototransi stor

E6F04 (A)

Wi ch of the following is an optoisol ator?

A. An LED and a phototransi st or

B. AP-Njunction that devel ops an excess positive charge when exposed to |ight
C. An LED and a capacitor

D. AP-Njunction that devel ops an excess negative charge when exposed to |ight

E6FO05 ( B)

VWhat is an optical shaft encoder?

A. An array of neon or LED indicators whose |ight transnmi ssion path is controlled by
a rotating wheel

B. An array of optocouplers whose light transmission path is controlled by a rotating
wheel

C. An array of neon or LED indicators nobunted on a rotating wheel in a coded pattern
D. An array of optocouplers nounted on a rotating wheel in a coded pattern

E6F06 (D)

VWhat characteristic of a crystalline solid will photoconductivity change?
A. The capacitance

B. The inductance

C. The specific gravity

D. The resistance

E6F07 (O

VWhich material will exhibit the greatest photoconductive effect when illum nated by
visible light?

A. Potassiumnitrate

B. Lead sulfide

C. Cadmium sul fide

D. Sodi um chl ori de



E6F08 ( B)

VWhich material will exhibit the greatest photoconductive effect when illum nated by
infrared light?

A. Potassiumnitrate

B. Lead sulfide

C. Cadmium sul fide

D. Sodi um chl ori de

E6F09 (A)

Which of the following materials is affected the nost by photoconductivity?
A. A crystalline seniconductor

B. An ordinary netal

C. A heavy netal

D. Aliquid sen conductor

E6F10 (B)

VWhat characteristic of optoisolators is often used in power supplies?

A. They have | ow i npedance between the |ight source and the phototransistor

B. They have very high i npedance between the |ight source and the phototransistor
C. They have | ow i npedance between the |ight source and the LED

D. They have very high inpedance between the |ight source and the LED

E6F11 (C)

What characteristic of optoisolators nakes themsuitable for use with a triac to form
the solid-state equival ent of a nechanical relay for a 120 V AC household circuit?
A. Optoisolators provide a | ow inpedance |link between a control circuit and a power
circuit

B. Optoisolators provide i npedance nmat chi ng between the control circuit and power
circuit

C. Optoisolators provide a very high degree of electrical isolation between a control
circuit and a power circuit

D. Optoisolators elimnate (isolate) the effects of reflected light in the control
circuit

E6F12 (D)

VWi ch of the follow ng types of photovoltaic cell has the highest efficiency?
A. Silicon

B. Silver iodide

C. Selenium

D. Gallium arsenide

E6F13 (B)

VWhat is the nbost common type of photovoltaic cell used for electrical power
generati on?

A. Sel eni um

B. Silicon

C. Cadmi um Sul fide

D. Copper oxide

E6F14 (B)

B) Which of the following is the approximate open-circuit voltage produced by a
fully-illumnated silicon photovoltaic cell?

A 0.1V

.5V
.5V
2V

oOw
B RO

l
l



E6F15 (O

What absorbs the energy fromlight falling on a photovoltaic cell?
A. Protons

B. Photons

C. Electrons

D. Hol es



SUBELEMENT E7 -- PRACTICAL CIRCUI TS [8 Exam Questions -- 8 G oups]

E7 Digital circuits: digital circuit principles and logic circuits: classes of logic
el ements; positive and negative logic; frequency dividers; truth tables

E7A01 (O

What is a bistable circuit?
A. An "AND' gate

B. An "OR' gate

C. Aflip-flop

D. A clock

E7A02 (O

How many out put | evel changes are obtained for every two trigger pulses applied to
the input of a "T" flip-flop circuit?

A. None

B. One

C. Two

D. Four

E7A03 (B)

VWi ch of the followi ng can divide the frequency of pulse train by 2?
A. An XOR gate

B. Aflip-flop

C. An OR gate

D. A nultiplexer

E7A04 (B)
How many flip-flops are required to divide a signal frequency by 47

onw>
[ NN

E7A05 (D)

Which of the following is a circuit that continuously alternates between two unstable
states w thout an external clock?

A. Monostabl e multivibrator

B. J-K Flip-Flop

C. T Flip-Flop

D. Astable Multivibrator

E7A06 (A)

VWhat is a characteristic of a nonostable multivibrator?

A It switches monentarily to the opposite binary state and then returns, after a set
time, toits original state

B. It is a clock that produces a continuous square wave oscillating between 1 and 0
C. It stores one bit of data in either a 0 or 1 state

D. It maintains a constant output voltage, regardless of variations in the input

vol t age



E7A07 (B)

What | ogical operation does an AND gate perfornf

A. It produces a logic "0" at its output only if all inputs are logic "1"
B. It produces a logic "1" at its output only if all inputs are logic "1"
C. It produces a logic "1" at its output if only one input is a logic "1"
D. It produces a logic "1" at its output if all inputs are logic "0O"

E7A08 (D)

What | ogical operation does a NAND gate perfornf

A. It produces a logic "0" at its output only when all inputs are logic "0"
B. It produces a logic "1" at its output only when all inputs are logic "1"

C. It produces a logic "0" at its output if sone but not all of its inputs are |logic
wqn

D. It produces a logic "0" at its output only when all inputs are logic "1"
E7A09 (A)

VWat | ogical operation does an OR gate perfornf?

A. It produces a logic "1" at its output if any or all inputs are logic "1"
B. It produces a logic "0" at its output if all inputs are logic "1"

C. It only produces a logic "0" at its output when all inputs are logic "1"
D. It produces a logic "1" at its output if all inputs are logic "0O"

E7A10 (O

What | ogical operation does a NOR gate perfornf

A. It produces a logic "0" at its output only if all inputs are logic "0"
B. It produces a logic "1" at its output only if all inputs are logic "1"
C. It produces a logic "0" at its output if any or all inputs are logic "1"

D. It produces a logic "1" at its output only when none of its inputs are logic "0"

E7A11 (O

What is a truth table?

A. A table of logic synbols that indicate the high logic states of an op-anp
B. A diagram showing | ogic states when the digital device's output is true
C. Alist of inputs and corresponding outputs for a digital device

D. Atable of logic synmbols that indicates the |ow logic states of an op-anp

E7A12 (D)

VWhat is the name for logic which represents a logic "1" as a high voltage?
A. Reverse Logic

B. Assertive Logic

C. Negative logic

D. Positive Logic

E7A13 (O

VWhat is the name for logic which represents a logic "0" as a high voltage?
A. Reverse Logic

B. Assertive Logic

C. Negative logic

D. Positive Logic



E7B Anplifiers: Class of operation; vacuumtube and solid-state circuits; distortion
and internodul ation; spurious and parasitic suppression; mcrowave anplifiers

E7BO1 (A)

For what portion of a signal cycle does a Class AB anplifier operate?
A. More than 180 degrees but |ess than 360 degrees

B. Exactly 180 degrees

C. The entire cycle

D. Less than 180 degrees

E7B02 (C)
VWi ch class of anplifier, of the types shown, provides the highest efficiency?
A Cass A

B. Class B
C. Cass C
D. C ass AB
E7B03 (A)

Where on the load line of a Class A common enmitter anplifier would bias normally be
set?

A. Approxi mately hal f-way between saturation and cut of f

B. Where the load Iine intersects the voltage axis

C. At a point where the bias resistor equals the | oad resistor

D. At a point where the load line intersects the zero bias current curve

E7B04 (O

What can be done to prevent unwanted oscillations in a power anplifier?
A. Tune the stage for nmaxi num SWR

B. Tune both the input and output for nmaxi num power

C. Install parasitic suppressors and/or neutralize the stage

D. Use a phase inverter in the output filter

E7B05 (B)

VWi ch of the following anplifier types reduces or elimnates even-order harnonics?
A. Push-push

B. Push-pull

C Cass C

D. Class AB

E7B06 (D)

Which of the following is a likely result when a Cass Crather than a class AB
anplifier is used to anplify a singl e-sideband phone signal ?

A. Internodul ation products will be greatly reduced

B. Overall intelligibility will increase

C. Part of the transnitted signal will be inverted

D. The signal may becone distorted and occupy excessive bandw dth

E7B07 (C)

How can a vacuumtube power anplifier be neutralized?

A. By increasing the grid drive

B. By reducing the grid drive

C. By feeding back an out-of - phase conponent of the output to the input
D. By feeding back an in-phase conponent of the output to the input



E7B08 (D)

Wi ch of the followi ng describes how the | oading and tuning capacitors are to be
adj usted when tuning a vacuum tube RF power anplifier that enploys a pi-network
output circuit?

A. The | oading capacitor is set to nmaxi num capacitance and the tuning capacitor is
adjusted for mninmumall owabl e plate current

B. The tuning capacitor is set to nmaxi mum capacitance and the | oading capacitor is
adjusted for mninmum plate perm ssible current

C. The | oading capacitor is adjusted to mnimumplate current while alternately
adj usting the tuning capacitor for nmaxi num all owabl e plate current

D. The tuning capacitor is adjusted for mninmumplate current, while the | oading
capacitor is adjusted for maxi num perm ssible plate current

E7B09 (B)

In Figure E7-1, what is the purpose of Rl and R2?
A. Load resistors

B. Fi xed bias

C. Self bias

D. Feedback

E7B10 (D)

In Figure E7-1, what is the purpose of R3?
A. Fixed bias

B. Emitter bypass

C. Qutput |oad resistor

D. Self bias

E7B11 (O

What type of circuit is showmn in Figure E7-17?
A. Switching voltage regul ator

B. Linear voltage regul ator

C. Common emitter anplifier

D. Emitter follower anplifier

E7B12 (A)

In Figure E7-2, what is the purpose of R?
A Emitter |oad

B. Fixed bias

C. Collector |oad

D. Vol tage regul ation

E7B13 (A)

In Figure E7-2, what is the purpose of C2?
A. Qutput coupling

B. Emitter bypass

C. I nput coupling

D. Humfiltering

E7B14 (O

VWhat is one way to prevent thermal runaway in a transistor anplifier?
A. Neutralization

B. Select transistors with high beta

C. Use degenerative enmitter feedback

D. All of the above



E7B15 (A)

What is the effect of internodulation products in a |inear power anplifier?
A. Transni ssion of spurious signals

B. Creation of parasitic oscillations

C. Low efficiency

D. All of the above

E7B16 (A)

Why are third-order internodul ation distortion products of particular concern in
i near power anplifiers?

A. Because they are relatively close in frequency to the desired signal

B. Because they are relatively far in frequency fromthe desired signa

C. Because they invert the sidebands causing distortion

D. Because they mmintain the sidebands, thus causing rmultiple duplicate signals

E7B17 (C)

VWich of the following is a characteristic of a grounded-grid anplifier?
A. Hi gh power gain

B. Hgh filanment voltage

C. Low input inpedance

D. Low bandwi dt h

E7B18 (D)

What is a klystron?

A. A high speed nultivibrator

B. An el ectron-coupled oscillator utilizing a pentode vacuum tube

C. An oscillator utilizing ceranmic elenents to achieve stability

D. A VHF, UHF, or nicrowave vacuum tube that uses velocity nmodul ation

E7B19 (B)

VWhat is a parametric anplifier?

A. A type of bipolar operational anplifier with excellent linearity derived from use
of very high voltage on the collector

B. A lownoise VHF or UHF anplifier relying on varying reactance for anplification
C. A high power anplifier for HF application utilizing the MIler effect to increase
gain

D. An audio push-pull anplifier using silicon carbide transistors for extrenely | ow
noi se

E7B20 (A)

Wi ch of the followi ng devices is generally best suited for UHF or m crowave power
anplifier applications?

A FET

B. Nuvi stor

C. Silicon Controlled Rectifier

D. Triac



E7C Filters and matching networks: filters and i npedance nmatching networks: types of
networks; types of filters; filter applications; filter characteristics; inpedance
mat ching; DSP filtering

E7C01 (D)

How are the capacitors and inductors of a | owpass filter Pi-network arranged between
the network's input and output?

A. Two inductors are in series between the input and output and a capacitor is
connect ed between the two inductors and ground

B. Two capacitors are in series between the input and output and an inductor is
connect ed between the two capacitors and ground

C. An inductor is in parallel with the input, another inductor is in parallel wth
the output, and a capacitor is in series between the two

D. A capacitor is in parallel with the input, another capacitor is in parallel with
the output, and an inductor is in series between the two

E7C02 (O

A T-network with series capacitors and a parallel (shunt) inductor has which of the
foll owi ng properties?

A It transforns inpedance and is a | owpass filter

B. It transforns reactance and is a |owpass filter

C. It transforns inpedance and is a high-pass filter

D. It transfornms reactance and is a narrow bandwi dth notch filter

E7C03 (A)

VWhat advantage does a Pi-L-network have over a Pi-network for inpedance matching
between the final anplifier of a vacuumtube type transmtter and an antenna?

A. Greater harnoni c suppression

B. Hi gher efficiency

C. Lower |osses

D. Greater transformation range

E7C04 (O

How does a network transform a conpl ex inpedance to a resistive inpedance?

A. It introduces negative resistance to cancel the resistive part of an inpedance

B. It introduces transconductance to cancel the reactive part of an inpedance

C. It cancels the reactive part of an inpedance and transforms the resistive part to
the desired val ue

D. Network resistances are substituted for |oad resistances

E7C0O5 (D)

VWhich filter type is described as having ripple in the passband and a sharp cutoff?
A A Butterworth filter

B. An active LC filter

C. A passive op-anp filter

D. A Chebyshev filter

E7C06 (O

VWhat are the distinguishing features of an elliptical filter?

A. Gradual passband rolloff with mninml stop-band ripple

B. Extrenmely flat response over its passband, with gradually rounded stop-band
corners

C. Extrenely sharp cutoff, with one or nore infinitely deep notches in the stop band
D. Gradual passband rolloff with extrene stop-band ripple



E7C07 (B)

What kind of audio filter would you use to attenuate an interfering carrier signa
whil e receiving an SSB transm ssi on?

A. A band-pass filter

B. A notch filter

C. APi-network filter

D. An all-pass filter

E7C08 (A)

What kind of digital signal processing audio filter nmight be used to renpve unwanted
noi se froma received SSB signal ?

A. An adaptive filter

B. Acrystal-lattice filter

C. AHlbert-transformfilter

D. A phase-inverting filter

E7C09 (O

What type of digital signal processing filter mght be used in generating an SSB
signal ?

A. An adaptive filter

B. A notch filter

C. AHlbert-transformfilter

D. An elliptical filter

E7C10 (B)

VWi ch of the following filters would be the best choice for use in a 2-neter repeater
dupl exer ?

A. A crystal filter

B. Acavity filter

C. ADSP filter

D. An L-Cfilter

E7Cl11 (D)
VWi ch of the following is the common nane for a filter network which is equivalent to
two L networks back-to-back?

A. Pi-L

B. Cascode
C. Orega
D. P

E7Cl12 (B)

What is a Pi-L network, as used when matching a vacuumtube final amplifier to a 50-
ohm unbal anced out put ?

A. A Phase Inverter Load network

B. A network consisting of two series inductors and two shunt capacitors

C. Anetwork with only three discrete parts

D. A natching network in which all conponents are isolated from ground

E7C13 (A

What is one advantage of a Pi nmatching network over an L nmatching network?
A. Q of Pi networks can be varied depending on the conponent val ues chosen
B. L networks can not performinpedance transformation

C. Pi networks have fewer conponents

D. Pi networks are designed for bal anced i nput and out put



E7C14 (O

Wi ch of these npdes is nost affected by non-linear phase response in a receiver |IF
filter?

A. Meteor Scatter

B. Singl e-Si deband Voi ce

C. Digital

D. Video

E7D Power supplies and voltage regul ators

E7DO1 (D)

VWat is one characteristic of a linear electronic voltage regul ator?

A It has a ranmp voltage as its out put

B. It elimnates the need for a pass transistor

C. The control elenent duty cycle is proportional to the line or |oad conditions
D. The conduction of a control elenent is varied to nmaintain a constant output
vol t age

E7D02 (O

VWhat is one characteristic of a switching electronic voltage regul ator?

A. The resistance of a control elenent is varied in direct proportion to the line

vol tage or | oad current

B. It is generally less efficient than a |inear regul ator

C. The control device's duty cycle is controlled to produce a constant average out put
vol t age

D. It gives a ranp voltage at its output

E7D0O3 (A)

What device is typically used as a stable reference voltage in a |linear voltage
regul at or ?

A. A Zener diode

B. A tunnel diode

C. An SCR

D. A varactor diode

E7D04 (B)

Wi ch of the followi ng types of linear regulator makes the nost efficient use of the
primary power source?

A. A constant current source

B. A series regulator

C. A shunt regul ator

D. A shunt current source

E7D0O5 (D)

Wi ch of the followi ng types of |inear voltage regul ator places a constant |oad on
t he unregul ated vol tage source?

A. A constant current source

B. A series regulator

C. A shunt current source

D. A shunt regul ator



E7D06 (C)

What is the purpose of QL in the circuit shown in Figure E7-3?
A. It provides negative feedback to i nprove regul ation

B. It provides a constant load for the voltage source

C. It increases the current-handling capability of the regul ator
D. It provides D1 with current

E7DO7 (A)

What is the purpose of C2 in the circuit shown in Figure E7-3?
A. It bypasses hum around D1

B. It is a brute force filter for the output

C. To self-resonate at the hum frequency

D. To provide fixed DC bias for QL

E7D08 (C)

VWhat type of circuit is shown in Figure E7-3?
A. Switching voltage regul ator

B. Grounded enitter anplifier

C. Linear voltage regul ator

D. Emitter follower

E7D09 (D)

What is the purpose of Cl in the circuit shown in Figure E7-3?
A. It resonates at the ripple frequency

B. It provides fixed bias for QL

C. It decoupl es the out put

D. It filters the supply voltage

E7D10 (A)

VWhat is the purpose of C3 in the circuit shown in Figure E7-3?
A It prevents self-oscillation

B. It provides brute force filtering of the output

C. It provides fixed bias for QL

D. It clips the peaks of the ripple

E7D11 (O

What is the purpose of RL in the circuit shown in Figure E7-3?
A It provides a constant |load to the voltage source

B. It couples humto D1

C. It supplies current to D1

D. It bypasses hum around D1

E7D12 (D)

What is the purpose of R2 in the circuit shown in Figure E7-3?
A. It provides fixed bias for QL

B. It provides fixed bias for D1

C. It decouples hum from D1

D. It provides a constant ninimumload for QL

E7D13 (B)

VWhat is the purpose of DL in the circuit shown in Figure E7-3?
A. To provide line voltage stabilization

B. To provide a voltage reference

C. Peak clipping

D. Humfiltering



E7D14 (CO)

VWat is one purpose of a "bleeder" resistor in a conventional (unregul ated) power
suppl y?

A. To cut down on waste heat generated by the power supply

B. To bal ance the I owvoltage filanent w ndings

C. To inprove output voltage regul ation

D. To boost the ampbunt of output current

E7D15 (D)

VWhat is the purpose of a "step-start” circuit in a high-voltage power supply?
A. To provide a dual -voltage output for reduced power applications

B. To conmpensate for variations of the incomng line voltage

C. To allow for renpote control of the power supply

D. To allow the filter capacitors to charge gradually

E7D16 (D)

When several electrolytic filter capacitors are connected in series to increase the
operating voltage of a power supply filter circuit, why should resistors be connected
across each capacitor?

A. To equalize, as much as possible, the voltage drop across each capacitor

B. To provide a safety bl eeder to discharge the capacitors when the supply is off

C. To provide a mininmnumload current to reduce voltage excursions at |ight |oads

D. All of these answers are correct

E7D17 (O

VWhat is the primary reason that a high-frequency inverter type high-voltage power
supply can be both | ess expensive and lighter in weight than a conventional power
suppl y?

A. The inverter design does not require any output filtering

B. It uses a diode bridge rectifier for increased output

C. The high frequency inverter design uses nuch smaller transforners and filter
conponents for an equival ent power output

D. It uses a large power-factor conpensation capacitor to create "free" power from
t he unused portion of the AC cycle

E7E Modul ati on and denodul ati on: reactance, phase and bal anced nodul ators; detectors;
m xer stages; DSP nodul ati on and denodul ati on; software defined radio systens

E7EO1 (B)

Wi ch of the followi ng can be used to generate FM phone em ssions?
A. A bal anced nodul ator on the audio anplifier

B. A reactance nodul ator on the oscillator

C. A reactance nodul ator on the final anplifier

D. A bal anced nodul ator on the oscill ator

E7EO2 (D)

VWhat is the function of a reactance nodul ator?

A. To produce PM signals by using an electrically variable resistance

B. To produce AM signals by using an electrically variable inductance or capacitance
C. To produce AMsignals by using an electrically variable resistance

D. To produce PMsignals by using an electrically variable inductance or capacitance



E7EO3 (O

What is the fundanental principle of a phase nodul ator?

A It varies the tuning of a nicrophone preanplifier to produce PM signals
B. It varies the tuning of an anplifier tank circuit to produce AM signal s
C. It varies the tuning of an anplifier tank circuit to produce PM signals
D. It varies the tuning of a mcrophone preanplifier to produce AM si gnal s

E7E04 (A)

VWhat is one way a singl e-si deband phone signal can be generated?
A. By using a balanced nodul ator followed by a filter

B. By using a reactance nodul ator foll owed by a m xer

C. By using a |loop nmodul ator followed by a m xer

D. By driving a product detector with a DSB signa

E7EO05 (D)

VWhat circuit is added to an FMtransnmitter to proportionally attenuate the | ower
audi o frequenci es?

A. A de-enphasi s network

B. A heterodyne suppressor

C. An audi o prescaler

D. A pre-enphasis network

E7EO06 (A)

What circuit is added to an FMreceiver to restore attenuated | ower audio
frequenci es?

A. A de-enmphasi s network

B. A heterodyne suppressor

C. An audi o prescaler

D. A pre-enphasis network

E7EQ7 (D)

What is one result of the process of mixing two signals?

A. The elimnation of noise in a w deband recei ver by phase conparison

B. The elim nation of noise in a w deband recei ver by phase differentiation
C. The recovery of the intelligence froma nodul ated RF signa

D. The creation of new signals at the sumand difference frequencies

E7EO08 (O

VWat are the principal frequencies that appear at the output of a mixer circuit?
A. Two and four tines the original frequency

B. The sum difference and square root of the input frequencies

C. The original frequencies, and the sum and difference frequencies

D. 1.414 and 0.707 tinmes the input frequency

E7EQ9 (A)

What occurs when an excessive anobunt of signal energy reaches a mixer circuit?
A. Spurious mxer products are generated

B. M xer bl anking occurs

C. Autonmatic limting occurs

D. A beat frequency is generated



E7E10 (B)

What is the process of detection?

A. The extraction of weak signals from noi se

B. The recovery of information froma nodul ated RF signa
C. The nodul ation of a carrier

D. The m xing of noise with a received signa

E7E11 (A)

How does a di ode detector function?

A. By rectification and filtering of RF signals

B. By breakdown of the Zener voltage

C. By mixing signals with noise in the transition region of the diode

D. By sensing the change of reactance in the diode with respect to frequency

E7E12 (O

VWi ch of the followi ng types of detector is well suited for denodul ati ng SSB si gnal s?
A. Discrimnator

B. Phase detector

C. Product detector

D. Phase conparat or

E7E13 (D)

What is a frequency discrinmnator?

A. An FM generator circuit

B. Acircuit for filtering two closely adjacent signals
C. An automatic band-switching circuit

D. Acircuit for detecting FMsignals

E7E14 (D)

VWi ch of the followi ng describes a common neans of generating a SSB signal when using
di gital signal processing?

A. M xing products are converted to voltages and subtracted by adder circuits

B. A frequency synthesizer renpves the unwanted si debands

C. Enulation of quartz crystal filter characteristics

D. The phasi ng or quadrature mnethod

E7E15 (CO)

VWhat is neant by “direct conversion” when referring to a software defined receiver?
A. Software is converted from source code to object code during operation of the
receiver

B. Incoming RF is converted to the IF frequency by rectification to generate the
control voltage for a voltage controlled oscillator

C. Inconing RF is mxed to “baseband” for anal og-to-digital conversion and subsequent
processi ng

D. Software is generated in nachi ne | anguage, avoiding the need for conpilers



E7F Frequency markers and counters: frequency divider circuits; frequency marker
generators; frequency counters

E7FO1 (D)

What is the purpose of a prescaler circuit?

A. It converts the output of a JK flip-flop to that of an RS flip-flop

B. It multiplies a higher frequency signal so a | owfrequency counter can display the
operating frequency

C. It prevents oscillation in a | owfrequency counter circuit

D. It divides a higher frequency signal so a | owfrequency counter can display the
operating frequency

E7F02 (B)

Wi ch of the followi ng would be used to reduce a signal’s frequency by a factor of
ten?

A. A preanp

B. A prescaler

C. A marker generator

D Aflip-flop

E7F03 (A)

VWhat is the function of a decade counter digital IC?

A. It produces one output pulse for every ten input pul ses

B. It decodes a decimal nunber for display on a seven-segnent LED display
C. It produces ten output pulses for every input pulse

D. It adds two deci mal nunbers together

E7F04 (O

What additional circuitry nust be added to a 100-kHz crystal -control |l ed marker
generator so as to provide markers at 50 and 25 kHz?

A An emitter-foll ower

B. Two frequency multipliers

C. Two flip-flops

D. A vol tage divider

E7F05 (B)

Wi ch of the following circuits can be conbined to produce a 100 kHz fundanent al
signal with harnonics at 100 kHz interval s?

A. A 10 Mz oscillator and a flip-flop

B. A1 MHz oscillator and a decade counter

C. A1l Miz oscillator and a flip-flop

D. A 100 kHz oscillator and a phase detector

E7F06 (D)

Wi ch of these choices best describes a crystal nmarker generator?

A Alowstability oscillator that sweeps through a band of frequencies

B. An oscillator often used in aircraft to deternmine the craft's location relative to
the inner and outer markers at airports

C. Acrystal-controlled oscillator with an output frequency and anplitude that can be
varied over a w de range

D. Acrystal-controlled oscillator that generates a series of reference signals at
known frequency intervals



E7FO7 (D)

Wi ch type of circuit would be a good choice for generating a series of harnonically
rel ated recei ver calibration signals?

A. A Win-bridge oscillator followed by a class-A anplifier

B. A Foster-Seel ey discrimnator

C. A phase-shift oscillator

D. Acrystal oscillator followed by a frequency divider

E7F08 (O

What is one purpose of a nmarker generator?

A. To add audio narkers to an oscill oscope

B. To provide a frequency reference for a phase | ocked | oop

C. To provide a nmeans of calibrating a receiver's frequency settings
D. To add tinme signals to a transm tted signal

E7F09 (A)

VWhat determ nes the accuracy of a frequency counter?

A. The accuracy of the tinme base

B. The speed of the |ogic devices used

C. Accuracy of the AC input frequency to the power supply
D. Proper bal ancing of the m xer diodes

E7F10 (O

How does a conventional frequency counter determ ne the frequency of a signal?

A It counts the total nunber of pulses in a circuit

B. It monitors a WW reference signal for conparison with the neasured signa

C. It counts the nunber of input pulses occurring within a specific period of tine

D. It converts the phase of the neasured signal to a voltage which is proportional to
t he frequency

E7F11 (A

What is the purpose of a frequency counter?

A. To provide a digital representation of the frequency of a signa

B. To generate a series of reference signals at known frequency intervals
C. To display all frequency conponents of a transmitted signa

D. To provide a signal source at a very accurate frequency

E7F12 (B)

VWat alternate method of determining frequency, other than by directly counting input
pul ses, is used by some frequency counters?

A. GPS averagi ng

B. Period measurenent

C. Prescaling

D. D/ A conversion

E7F13 (O

VWat is an advantage of a period-nmeasuring frequency counter over a direct-count
type?

A. It can run on battery power for renote neasurenents

B. It does not require an expensive high-precision tinme base

C. It provides inproved resolution of signals within a conparable tinme period

D. It can directly nmeasure the nodul ation index of an FMtransmitter



E7G Active filters and op-anps: active audio filters; characteristics; basic circuit
desi gn; operational anplifiers

E7Q01 (B)

What determnes the gain and frequency characteristics of an op-amp RC active filter?
A. The val ues of capacitors and resistors built into the op-anp

B. The val ues of capacitors and resistors external to the op-anp

C. The input voltage and frequency of the op-anp's DC power supply

D. The out put voltage and snoot hness of the op-anp's DC power supply

E7Q02 (O

VWhat causes ringing in a filter?

A. The slewrate of the filter

B. The bandwi dth of the filter

C. The frequency and phase response of the filter
D. The gain of the filter

E7&03 (D)

What are the advantages of using an op-anp instead of LC elenents in an audio filter?
A. Op-anps are nmore rugged and can wi thstand nore abuse than can LC el ements

B. Op-anps are fixed at one frequency

C. Op-anps are available in nore varieties than are LC el enents

D. Op-anps exhibit gain rather than insertion |oss

E7Q04 (O

VWi ch of the followi ng capacitor types is best suited for use in high-stability op-
anp RC active filter circuits?

A. Electrolytic

B. Disc ceramc

C. Polystyrene

D. Paper dielectric

E7G05 (A)

How can unwanted ringing and audio instability be prevented in a nulti-section op-anp
RC audio filter circuit?

A. Restrict both gain and Q

B. Restrict gain, but increase Q

C. Restrict Q but increase gain

D. Increase both gain and Q

E7Q06 (A)

What steps are typically followed when sel ecting the external conponents for an op-
amp RC active filter?

A. Standard capacitor values are chosen first, the resistances are cal cul ated, and
resistors of the nearest standard val ue are used

B. Standard resistor values are chosen first, the capacitances are cal cul ated, and
capaci tors of the nearest standard val ue are used

C. Standard resistor and capacitor values are used, the circuit is tested, and
additional resistors are added to nmake any needed adjustnents

D. Standard resistor and capacitor values are used, the circuit is tested, and
addi ti onal capacitors are added to nake any needed adj ustnents



E7QG07 (D)

VWi ch of the following is the nost appropriate use of an op-anp RC active filter?
A. As a high-pass filter used to block RFl at the input to receivers

B. As a lowpass filter used between a transnmitter and a transmni ssion |line

C. For snoot hi ng power-supply out put

D. As an audio receiving filter

E7Q08 (D)

(D) Which of the following is a type of active op-anmp filter circuit?
A. Regenerative feedback resonator

B. Helical resonator

C. Glbert cell

D. Sal |l en- Key

E7G09 (O

VWhat voltage gain can be expected fromthe circuit in Figure E7-4 when R1 is 10 ohns
and RF is 470 ohns?

A 0.21

B. 94

C. 47

D. 24

E7GLO0 (D)

How does the gain of a theoretically ideal operational anplifier vary with frequency?
A. It increases linearly with increasing frequency

B. It decreases linearly with increasing frequency

C. It decreases logarithmically with increasing frequency

D. It does not vary with frequency

E7GL1 (D)

VWhat will be the output voltage of the circuit shown in Figure E7-4 if Rl is 1000
ohns, RF is 10,000 ohns, and 0.23 volts is applied to the input?

A. 0.23 volts

B. 2.3 volts

C. -0.23 volts

D. -2.3 volts

E7Gl2 (O
VWhat voltage gain can be expected fromthe circuit in Figure E7-4 when R1 is 1800
ohms and RF is 68 kil ohns?

A 1
B. 0.03
C. 38
D. 76
E7GL3 (B)

VWhat voltage gain can be expected fromthe circuit in Figure E7-4 when R1 is 3300
ohms and RF is 47 kil ohnms?

A 28
B. 14
C. 7
D. 0.07
E7Gl4 (A)

VWhat is an operational anplifier?



A. A high-gain, direct-coupled differential anplifier whose characteristics are

det erm ned by conmponents external to the anplifier

B. A high-gain, direct-coupled audio anplifier whose characteristics are detern ned
by conponents external to the anplifier

C. An anplifier used to increase the average output of frequency nodul ated anateur
signals to the legal limt

D. A program subroutine that calculates the gain of an RF anplifier

E7GL5 (O

VWhat is neant by the term "op-anp input-offset voltage"?

A. The output voltage of the op-amp minus its input voltage

B. The difference between the output voltage of the op-anmp and the input voltage
required in the i mediately foll owi ng stage

C. The potential between the anplifier input termnals of the op-amp in a closed-I|oop
condi tion

D. The potential between the anplifier input termnals of the op-anp in an open-1|oop
condition

E7GL6 (D)

VWhat is the typical input inpedance of an integrated circuit op-anp?
A. 100 ohns

B. 1000 ohns

C. Very |low

D. Very high



E7GL7 (A)

VWhat is the typical output inpedance of an integrated circuit op-anp?
A. Very | ow

B. Very high

C. 100 ohns

D. 1000 ohns

E7H Gscillators and signal sources: types of oscillators;
synt hesi zers and phase-1 ocked | oops; direct digital synthesizers

E7HO1 (D)

VWhat are three major oscillator circuits often used in Amateur Radi o equi prent ?
A. Taft, Pierce and negative feedback

B. Pierce, Fenner and Beane

C. Taft, Hartley and Pierce

D. Colpitts, Hartley and Pierce

E7HO2 (O

What condition nmust exist for a circuit to oscillate?

A It must have at |east two stages

B. It nmust be neutralized

C. It must have a positive feedback | ocop with a gain greater than 1

D. It nmust have negative feedback sufficient to cancel the input signa

E7HO3 (A)

How i s positive feedback supplied in a Hartley oscillator?
A. Through a tapped coi

B. Through a capacitive divider

C. Through link coupling

D. Through a neutralizing capacitor

E7HO4 (O

How i s positive feedback supplied in a Colpitts oscillator?
A. Through a tapped coi

B. Through link coupling

C. Through a capacitive divider

D. Through a neutralizing capacitor

E7HO5 (D)

How i s positive feedback supplied in a Pierce oscillator?
A. Through a tapped coi

B. Through link coupling

C. Through a neutralizing capacitor

D. Through a quartz crysta

E7HO6 (B)

VWi ch type of oscillator circuits are commonly used in VFGs?
A. Pierce and Zener

B. Colpitts and Hartl ey

C. Arnstrong and deForest

D. Negative feedback and Bal anced feedback



E7HO7( C)

VWhat is a magnetron oscillator?

A. An oscillator in which the output is fed back to the input by the magnetic field
of a transformer

B. An crystal oscillator in which variable frequency is obtained by placing the
crystal in a strong magnetic field

C. A UHF or nicrowave oscillator consisting of a diode vacuumtube with a specially
shaped anode, surrounded by an external nagnet

D. Areference standard oscillator in which the oscillations are synchroni zed by
magneti c coupling to a rubidium gas tube

E7HO8 (A)

VWhat is a Gunn diode oscillator?

A. An oscillator based on the negative resistance properties of properly-doped
sem conduct ors

B. An oscillator based on the argon gas diode

C. Ahighly stable reference oscillator based on the tee-notch principle

D. A highly stable reference oscillator based on the hot-carrier effect

E7HO9 (O

VWhat type of frequency synthesizer circuit uses a stable voltage-controlled
oscillator, programmabl e divider, phase detector, loop filter and a reference
frequency source?

A. A direct digital synthesizer

B. A hybrid synthesizer

C. A phase | ocked | oop synthesizer

D. A diode-switching matrix synthesizer

E7H10 (A)

VWhat type of frequency synthesizer circuit uses a phase accunul ator, |ookup table,
digital to anal og converter and a | ow pass anti-alias filter?

A. A direct digital synthesizer

B. A hybrid synthesizer

C. A phase | ocked | oop synthesi zer

D. A diode-switching matrix synthesizer

E7H11 (B)

VWhat information is contained in the | ookup table of a direct digital frequency

synt hesi zer ?

A. The phase rel ationship between a reference oscillator and the output waveform

B. The anplitude values that represent a sine-wave out put

C. The phase rel ationship between a voltage-controlled oscillator and the output
wavef orm

D. The synthesizer frequency linits and frequency values stored in the radi o nenories

E7H12 (O

What are the nmjor spectral inpurity conponents of direct digital synthesizers?
A. Broadband noi se

B. Digital conversion noise

C. Spurs at discrete frequencies

D. Nyquist limt noise



E7H13 (D)

Wi ch of these circuits would be classified as a principal conponent of a direct
di gital synthesizer (DDS)?

A. Phase splitter

B. Hex inverter

C. Chrona denopdul at or

D. Phase accunul at or

E7H14 (O

What circuit is often used in conjunction with a direct digital synthesizer (DDS) to
expand t he avail abl e tuni ng range?

A. Binary expander

B. J-Kflip-flop

C. Phase | ocked | oop

D. Conpander

E7H15 (A)

What is the capture range of a phase-locked loop circuit?

A. The frequency range over which the circuit can | ock

B. The vol tage range over which the circuit can | ock

C. The input inpedance range over which the circuit can |ock
D. The range of tine it takes the circuit to |ock

E7H16 (C)

VWat is a phase-locked loop circuit?

A. An electronic servo |loop consisting of a ratio detector, reactance nodul ator, and
vol tage-control |l ed oscillator

B. An electronic circuit also known as a nonostable mul tivibrator

C. An electronic servo | oop consisting of a phase detector, a |lowpass filter and
vol tage-controll ed oscillator

D. An electronic circuit consisting of a precision push-pull anplifier with a
differential input

E7H1L7 (D)

VWi ch of these functions can be performed by a phase-I|ocked | oop?
A. W de-band AF and RF power anplification

B. Conparison of two digital input signals, digital pulse counter
C. Photovoltai c conversion, optical coupling

D. Frequency synthesis, FM denodul ati on

E7H18 (B)
Wy is a stable reference oscillator nornmally used as part of a phase | ocked | oop
(PLL) frequency synthesizer?

A. Any anplitude variations in the reference oscillator signal will prevent the |oop
fromlocking to the desired signa

B. Any phase variations in the reference oscillator signal will produce phase noise
in the synthesizer output

C. Any phase variations in the reference oscillator signal will produce harnonic

distortion in the nodul ati ng signa
D. Any anplitude variations in the reference oscillator signal will prevent the | oop
from changi ng frequency



E7H19 (O

Wiy is a phase-locked | oop often used as part of a variable frequency synthesizer for
receivers and transmitters?

A. It generates FM si debands

B. It elimnates the need for a voltage controlled oscillator

C. It makes it possible for a VFO to have the sane degree of stability as a crysta
oscil |l ator

D. It can be used to generate or denodul ate SSB signals by quadrature phase
synchroni zati on

E7H20 (A)

VWhat are the nmjor spectral inpurity conponents of phase-locked | oop synthesizers?
A. Broadband noi se

B. Digital conversion noise

C. Spurs at discrete frequencies

D. Nyquist limt noise



SUBELEMENT E8 -- SIGNALS AND EM SSI ONS [4 Exam Questions -- 4 G oups]

E8A AC waveforms: sine, square, sawooth and irregul ar waveforns; AC neasurenents;
average and PEP of RF signals; pulse and digital signal waveforms

ESAO0L (A)

VWhat type of wave is nade up of a sine wave plus all of its odd harnonics?
A. A square wave

B. A sine wave

C. A cosine wave

D. A tangent wave

E8A02 (O

What type of wave has a rise tine significantly faster than its fall time (or vice
versa)?

A. A cosine wave

B. A square wave

C. A sawtooth wave

D. A sine wave

E8A03 (A)

VWhat type of wave is nade up of sine waves of a given fundanental frequency plus all
its harnonics?

A. A sawt oot h wave

B. A square wave

C. A sine wave

D. A cosine wave

E8A04 (O

VWhat is the equivalent to the root-nean-square val ue of an AC voltage?

A. The AC voltage found by taking the square of the average val ue of the peak AC
vol t age

B. The DC vol tage causing the sane anpbunt of heating in a given resistor as the
correspondi ng peak AC voltage

C. The DC vol tage causing the same anpunt of heating in a resistor as the
correspondi ng RVS AC vol t age

D. The AC voltage found by taking the square root of the average AC val ue

E8A05 (D)

VWhat woul d be the npst accurate way of neasuring the RMS voltage of a conplex
wavef or nf?

A. By using a grid dip neter

B. By neasuring the voltage with a D Arsonval neter

C. By using an absorption waveneter

D. By measuring the heating effect in a known resistor

EBA06 (A)
VWhat is the approximate ratio of PEP-to-average power in a typical voice-nodul ated
si ngl e- si deband phone signal ?

A 2.5to 1l
B. 25to 1
C 1to1l

D. 100 to 1



E8AQ07 (B)

VWhat determ nes the PEP-to-average power ratio of a single-sideband phone signal ?
A. The frequency of the nodul ating signal

B. The characteristics of the nmodul ati ng si gnal

C. The degree of carrier suppression

D. The amplifier gain

E8BA08 (A)

VWhat is the period of a wave?

A. The tinme required to conplete one cycle
B. The number of degrees in one cycle

C. The nunber of zero crossings in one cycle
D. The anplitude of the wave

EBA09 (O

VWhat type of waveformis produced by human speech?
A. Si nusoi dal

B. Logarithnic

C. lrregular

D. Trapezoi dal

E8AL10 (B)

Which of the following is a distinguishing characteristic of a pul se waveforn®?
A. Regul ar sinusoidal oscillations

B. Narrow bursts of energy separated by periods of no signal

C. A series of tones that vary between two frequencies

D. A signal that contains three or nore discrete tones

E8A11 (D)

VWhat is one use for a pul se nodul ated signhal ?
A. Linear anplification

B. PSK31 data transmi ssion

C. Ml tiphase power transni ssion

D. Digital data transm ssion

E8A12 (D)

V\hat type of information can be conveyed using digital waveforns?
Human speech

B. Vi deo signals

C. Data

D. All of these answers are correct

E8BA13 (O

What is an advantage of using digital signals instead of anal og signals to convey the
sane information?

A. Less conplex circuitry is required for digital signal generation and detection

B. Digital signals always occupy a narrower bandwi dth

C. Digital signals can be regenerated nultiple times w thout error

D. All of these answers are correct



E8A14 (A)

Wi ch of these nmethods is comopnly used to convert analog signals to digital signals?
A. Sequential sanpling

B. Harrmonic regeneration

C. Level shifting

D. Phase reversa

E8AL15 (B)

What woul d the waveformof a digital data streamsignal | ook |like on a conventiona
osci | | oscope?

A. A series of sine waves with evenly spaced gaps

B. A series of pulses with varying patterns

C. A running display of al pha-numeric characters

D. None of the above; this type of signal cannot be seen on a conventiona
osci | | oscope

E8B Mbdul ati on and denodul ati on: nodul ati on net hods; npdul ati on i ndex and devi ati on
rati o; pul se nodul ation; frequency and tine division nultiplexing

E8B01 (D)

VWat is the termfor the ratio between the frequency deviation of an RF carrier wave,
and the nodul ating frequency of its correspondi ng FM phone si gnhal ?

A. FM conpressibility

B. Quieting index

C. Percentage of nodul ation

D. Modul ation i ndex

E8BO2 (D)

How does the nodul ation i ndex of a phase-nodul ated enission vary with RF carrier
frequency (the nodul ated frequency)?

A. It increases as the RF carrier frequency increases

B. It decreases as the RF carrier frequency increases

C. It varies with the square root of the RF carrier frequency

D. It does not depend on the RF carrier frequency

E8BO3 (A)

What is the nodul ati on i ndex of an FM phone signal having a naxi mum frequency
devi ation of 3000 Hz either side of the carrier frequency, when the nodul ating
frequency is 1000 Hz?

A 3
B. 0.3

C. 3000
D. 1000
ESBO4 (B)

What is the nodul ati on i ndex of an FM phone signal having a naxi mum carrier deviation
of plus or minus 6 kHz when nodul ated with a 2-kHz nodul ati ng frequency?

A. 6000

B. 3

C. 2000

D. 1/3



E8BO5 (D)

VWhat is the deviation ratio of an FM phone signal having a maxi num frequency sw ng of
plus-or-mnus 5 kHz and accepting a nmaxi mum nodul ation rate of 3 kHz?

A. 60

B. 0.167

C 0.6

D. 1.67

E8B06 (A)

VWhat is the deviation ratio of an FM phone signal having a maxi num frequency sw ng of
plus or mnus 7.5 kHz and accepting a maxi nrum nodul ati on frequency of 3.5 kHz?

A 2. 14

B. 0.214

C. 0.47

D. 47

E8BO7 (A)

When using a pul se-wi dth nodul ati on system why is the transnmitter's peak power
greater than its average power?

A. The signal duty cycle is less than 100%

B. The signal reaches peak anplitude only when voi ce nodul at ed

C. The signal reaches peak anplitude only when voltage spikes are generated within
t he nodul at or

D. The signal reaches peak anplitude only when the pul ses are al so anplitude
nodul at ed

E8BO8 (D)

What paraneter does the nodul ating signal vary in a pul se-position nodul ati on systenf
A. The nunber of pul ses per second

B. The anplitude of the pul ses

C. The duration of the pul ses

D. The time at which each pul se occurs

E8B0O9 (A)

How are the pul ses of a pul se-nodul ated signal usually transmitted?

A. A pulse of relatively short duration is sent; a relatively long period of tine
separ at es each pul se

B. A pulse of relatively long duration is sent; a relatively short period of tine
separ ates each pul se

C. A group of short pulses are sent in a relatively short period of time; a
relatively long period of tine separates each group

D. A group of short pulses are sent in a relatively long period of tine; a relatively
short period of tinme separates each group

E8B10 ( B)

What is neant by deviation ratio?

A. The ratio of the audio nodulating frequency to the center carrier frequency
B. The ratio of the maxi mum carrier frequency deviation to the highest audio
nmodul ati ng frequency

C. The ratio of the carrier center frequency to the audi o nodul ati ng frequency
D. The ratio of the highest audi o nodul ating frequency to the average audio
nodul ati ng frequency



E8B11 (O

Wi ch of these nmethods can be used to conbi ne several separate anal og information
streams into a single anal og radio frequency signal?

A. Frequency shift keying

B. A diversity conbiner

C. Frequency division nultiplexing

D. Pul se conpression

E8B12 ( B)

Wi ch of the followi ng describes frequency division nmultiplexing?

A. The transmitted signal junps fromband to band at a predetermned rate

B. Two or nore information streans are nerged into a "baseband", which then nodul ates
the transmtter

C. The transnitted signal is divided into packets of information

D. Two or nore information streans are nerged into a digital conbiner, which then
pul se position nodul ates the transmtter

E8B13 ( B)

What is tine division nmultiplexing?

A. Two or nore data streans are assigned to discrete sub-carriers on an FM
transmtter

B. Two or nore signals are arranged to share discrete time slots of a digital data
transm ssion

C. Two or nore data streans share the sane channel by transmtting tinme of

transm ssion as the sub-carrier

D. Two or nore signals are quadrature nodul ated to increase bandw dth efficiency

E8C Digital signals: digital conmunications nodes; CW information rate vs.
bandwi dt h; spread-spectrum comruni cati ons; nodul ati on net hods

E8CO1 (D)

Wi ch one of the follow ng digital codes consists of elenents having unequal |ength?
A. ASCl |

B. AX 25

C. Baudot

D. Morse code

E8CO02 (B)

VWhat are sone of the differences between the Baudot digital code and ASCII?

A. Baudot uses four data bits per character, ASCI| uses seven; Baudot uses one
character as a shift code, ASCI| has no shift code

B. Baudot uses five data bits per character, ASCI| uses seven; Baudot uses two
characters as shift codes, ASCI| has no shift code

C. Baudot uses six data bits per character, ASCI| uses seven; Baudot has no shift
code, ASCI| uses two characters as shift codes

D. Baudot uses seven data bits per character, ASCI| uses eight; Baudot has no shift
code, ASCII uses two characters as shift codes

E8C03 (O

What is one advantage of using the ASCII code for data communi cations?

A. It includes built-in error-correction features

B. It contains fewer information bits per character than any other code

C. It is possible to transnmit both upper and | ower case text

D. It uses one character as a shift code to send nuneric and special characters



***x* EBC04 This question has been

E8CO5 (O

VWhat technique is used to mninze
A. Zero-sum character encoding

B. Reed- Sol onon character encoding
C. Use of sinusoidal data pul ses
D. Use of trapezoidal data pul ses

E8C06 (C)

VWhat is the necessary bandwi dt h of
A. Approximately 13 Hz

B. Approximately 26 Hz

C. Approximately 52 Hz

D. Approxinately 104 Hz

E8CO7 (O

VWhat is the necessary bandwi dt h of
A 0.1 Hz

B. 0.3 kHz

C. 0.5 kHz

D. 1.0 kHz

E8C08 (A)

VWhat is the necessary bandwi dt h of
transm ssi on?

A. 15.36 kHz

B. 9.6 kHz

C. 4.8 kHz

D. 5.76 kHz

E8C09 (D)

What term descri bes a w de-bandw dt
carrier frequency varies according

A. Anplitude conpandored single sid
B. AMIOR

C. Time-domain frequency nodul ati on
D. Spread-spectrum conmruni cati on

E8C10 (A)

Wi ch of these techni ques causes a
conventional receiver?

A. Spread-spectrum

B. I ndependent sideband

C. Regenerative detection

D. Exponential addition

renoved by the QPC

the bandwi dth requirenents of a PSK-31 signal?

a 13-WPM i nternati onal Mrse code transm ssion?

a 170-hertz shift, 300-baud ASCI| transm ssion?

a 4800-Hz frequency shift, 9600-baud ASCII FM

h comuni cations systemin which the transnmitted
to sonme predeterm ned sequence?
eband

digital signal to appear as w de-band noise to a



E8C11 (A)

What spread-spectrum comuni cations technique alters the center frequency of a
conventional carrier many tinmes per second in accordance with a pseudo-random |list of
channel s?

A. Frequency hoppi ng

B. Direct sequence

C. Time-domain frequency nodul ati on

D. Frequency conpandored spread-spectrum

E8C12 (B)

What spread-spectrum comuni cati ons techni que uses a high speed binary bit streamto
shift the phase of an RF carrier?

A. Frequency hoppi ng

B. Direct sequence

C. Binary phase-shift keying

D. Phase conpandored spread-spectrum

E8C13 (D)

VWhat nakes spread-spectrum conmuni cations resistant to interference?

A. Interfering signals are renoved by a frequency-agile crystal filter

B. Spread-spectrumtransnmitters use nuch hi gher power than conventional carrier-
frequency transmitters

C. Spread-spectrumtransmitters can hunt for the best carrier frequency to use within
a given RF spectrum

D. Only signals using the correct spreadi ng sequence are received

E8C14 (D)

What is the advantage of including a parity bit with an ASCI| character streanf
A. Faster transmission rate

B. The signal can overpower interfering signals

C. Foreign |l anguage characters can be sent

D. Sone types of errors can be detected

E8C15 (B)

VWhat is one advantage of using JT-65 coding?

A. Uses only a 65 Hz bandwi dth

B. Virtually perfect decoding of signals well below the noise
C. Easily copied by ear if necessary

D. Permits fast-scan TV transm ssions over narrow bandw dth

E8D Waves, neasurenents, and RF groundi ng: peak-to-peak val ues, polarization; RF
groundi ng

E8D01 (A) [was E8D02 edited]

What is the easiest voltage anplitude paraneter to neasure when view ng a pure sine
wave signal on an oscill oscope?

A. Peak-to-peak voltage

B. RMS vol tage

C. Average voltage

D. DC vol tage



E8DO2 ( B)

What is the relationship between the peak-to-peak voltage and the peak voltage
anplitude of a synmetrical waveforn?

A 0.707:1

B. 2:1

C 1l.414:1

D. 4:1

E8DO3 (A)

What input-anplitude paraneter is valuable in evaluating the signal-handling
capability of a Cass A anplifier?

A. Peak voltage

B. RMS vol tage

C. Average power

D. Resting voltage

E8D04 ( B)

What is the PEP output of a transmitter that has a maxi nrum peak of 30 volts to a 50-
ohm | oad as observed on an oscill oscope?

A 4.5 watts

B. 9 watts
C. 16 watts
D. 18 watts
E8DO5 (D)

If an RM5-reading AC voltneter reads 65 volts on a sinusoidal waveform what is the
peak-t o- peak vol tage?

A. 46 volts

B. 92 volts

C. 130 volts

D. 184 volts

E8DO6 ( B)

VWat is the advantage of using a peak-reading wattneter to nonitor the output of a
SSB phone transmitter?

A It is easier to deternine the correct tuning of the output circuit

B. It gives a nore accurate display of the PEP output when nodul ation is present

C. It makes it easier to detect high SWR on the feed-line

D. It can determine if any "flat-topping" is present during nodul ati on peaks

E8DO7 (O

VWhat is an el ectronagneti c wave?

A. Alternating currents in the core of an el ectromagnet

B. A wave consisting of two electric fields at right angles to each ot her

C. A wave consisting of an electric field and a nmagnetic field oscillating at right
angl es to each other

D. A wave consisting of two nagnetic fields at right angles to each ot her

E8DO8 (D)

Wi ch of the followi ng best describes el ectromagnetic waves traveling in free space?
A. Electric and nagnetic fields becone aligned as they trave

B. The energy propagates through a mediumw th a high refractive index

C. The waves are reflected by the ionosphere and return to their source

D. Changing electric and magnetic fields propagate the energy



E8DO9 ( B)

What is neant by circularly polarized el ectromagneti c waves?
A. Waves with an electric field bent into a circul ar shape
B. Waves with a rotating electric field

C. Waves that circle the Earth

D. Waves produced by a | oop antenna

E8D10 (D)

VWhat is the polarization of an el ectromagnetic wave if its magnetic field is parallel
to the surface of the Earth?

A. Circular

B. Hori zontal

C. Elliptical

D. Vertical

E8D11 (A)

VWhat is the polarization of an el ectromagnetic wave if its magnetic field is
perpendi cul ar to the surface of the Earth?

A. Horizontal

B. Crcular

C. Elliptical

D. Verti cal

E8D12 (A)

At approxi mately what speed do el ectromagnetic waves travel in free space?
A. 300 million neters per second

B. 186,300 neters per second

C. 186,300 feet per second

D. 300 million mles per second

E8D13 (D)

VWhat type of neter should be used to nonitor the output signal of a voice-nodul ated
si ngl e-si deband transmtter to ensure you do not exceed the maxi mum al | owabl e power ?
A. An SWR neter reading in the forward direction

B. A nodul ation neter

C. An average readi ng wattneter

D. A peak-readi ng wattnmeter

E8D14 (A)

VWhat is the average power dissipated by a 50-ohmresistive |oad during one conpl ete
RF cycl e having a peak voltage of 35 volts?

A 12.2 watts

B. 9.9 watts

C. 24.5 watts

D. 16 watts

E8D15 (D)

If an RMS reading voltneter reads 34 volts on a sinusoidal waveform what is the peak
vol t age?

A. 123 volts

B. 96 volts

C. 55 volts

D. 48 volts



E8D16 ( B)

Which of the following is a typical value for the peak voltage at a common househol d
el ectrical outlet?

A. 240 volts

B. 170 volts

C. 120 volts

D. 340 volts

E8D17 (O

Which of the following is a typical value for the peak-to-peak voltage at a comon
househol d el ectrical outlet?

A. 240 volts

B. 120 volts

C. 340 volts

D. 170 volts

E8D18 (A)

Wi ch of the following is a typical value for the RVM5 voltage at a common househol d
el ectrical power outlet?

A. 120-V AC

B. 340-V AC

C. 85-V AC

D. 170-V AC

E8D19 (A)

VWhat is the RVS val ue of a 340-volt peak-to-peak pure sine wave?
A 120-V AC

B. 170-V AC

C. 240-V AC

D. 300-V AC



SUBELEMENT E9 -— ANTENNAS AND TRANSM SSI ON LI NES [8 Exam Questions -- 8 G oups]

E9A I sotropic and gain antennas: definition; used as a standard for conparison;
radi ati on pattern; basic antenna paranmeters: radiation resistance and reactance,
gai n, beamni dth, efficiency

E9AO01 (O

VWi ch of the followi ng describes an isotropic Antenna?

A. A grounded antenna used to nmeasure earth conductivity

B. A horizontal antenna used to conpare Yagi antennas

C. Atheoretical antenna used as a reference for antenna gain
D. A spacecraft antenna used to direct signals toward the earth

E9A02 (B)

How rmuch gain does a 1/2-wavel ength di pol e have conpared to an isotropic antenna?
A 1.55 dB

B. 2.15 dB

C. 3.05 dB

D. 4.30 dB

E9A03 (D)

VWi ch of the followi ng antennas has no gain in any direction?
A. Quarter-wave verti cal

B. Yagi

C. Hal f-wave dipol e

D. Isotropic antenna

E9A04 (A)

Why woul d one need to know the feed point inpedance of an antenna?

A. To match inpedances for maxi num power transfer froma feed |ine

B. To measure the near-field radiation density froma transmtting antenna
C. To calculate the front-to-side ratio of the antenna

D. To calculate the front-to-back ratio of the antenna

E9A05 (B)

Wi ch of the following factors determ ne the radi ation resistance of an antenna?
A. Transnission-line | ength and antenna hei ght

B. Antenna hei ght and conductor |ength/diameter ratio, and |ocation of nearby
conducti ve objects

C. It is a physical constant and is the same for all antennas

D. Sunspot activity and tinme of day

E9A06 (O

VWat is the termfor the ratio of the radiation resistance of an antenna to the total
resi stance of the systen?

A. Effective radiated power

B. Radi ati on conversion | oss

C. Antenna efficiency

D. Beamw dt h

E9A07 (D)

VWhat is included in the total resistance of an antenna systenf
A. Radi ation resistance plus space inpedance

B. Radi ation resistance plus transnission resistance

C. Transmission-line resistance plus radiation resistance

D. Radi ation resistance plus ohnic resistance



E9A08 (O

VWat is a fol ded dipol e antenna?

A. A dipole one-quarter wavel ength | ong

B. A type of ground-plane antenna

C. A dipole constructed fromone wavel ength of wire formng a very thin | oop

D. A hypothetical antenna used in theoretical discussions to replace the radiation
resi stance

E9A09 (A

VWhat is neant by antenna gain?

A. The nunerical ratio relating the radiated signal strength of an antenna in the
direction of maxinumradiation to that of a reference antenna

B. The nunerical ratio of the signal in the forward direction to that in the opposite
direction

C. The ratio of the anmpunt of power radiated by an antenna conpared to the
transmtter output power

D. The final anplifier gain mnus the transm ssion-line |osses (including any phasing
i nes present)

E9A10 (B)

VWhat is neant by antenna bandwi dt h?

A. Antenna | ength divided by the nunber of elenents

B. The frequency range over which an antenna satisfies a perfornmance requirenent
C. The angl e between the hal f-power radiation points

D. The angle formed between two inmaginary lines drawn through the el ement ends

E9Al1l (B)

How i s antenna efficiency cal cul ated?

A. (radiation resistance / transm ssion resistance) x 100%
B. (radiation resistance / total resistance) x 100%

C. (total resistance / radiation resistance) x 100%

D. (effective radiated power / transnmitter output) x 100%

E9A12 (A)

How can the efficiency of an HF quarter-wave grounded vertical antenna be inproved?
A. By installing a good radial system

B. By isolating the coax shield from ground

C. By shortening the vertica

D. By reducing the diameter of the radiating el enent

E9A13( O

VWich is the nost inportant factor that determ nes ground | osses for a ground-nounted
vertical antenna operating in the 3-30 MHz range?

A. The standi ng-wave ratio

B. Base current

C. Soil conductivity

D. Base inmpedance

E9A14 (A)
How rmuch gai n does an antenna have over a 1/2-wavel ength di pole when it has 6 dB gain
over an isotropic antenna?

A. 3.85 dB
B. 6.0 dB
C. 8.15 dB

D. 2.79 dB



E9A15 (B)
How much gai n does an antenna have over a 1/ 2-wavel ength di pole when it has 12 dB
gai n over an isotropic antenna?

A 6.17 dB
B. 9.85 dB
C. 12.5 dB
D. 14.15 dB
E9A16 (C)

What is neant by the radiation resistance of an antenna?

A. The conbined | osses of the antenna el enents and feed line

B. The specific inmpedance of the antenna

C. The value of a resistance that would dissipate the sane anmobunt of power as that
radi ated from an antenna

D. The resistance in the atnosphere that an antenna nust overcone to be able to
radi ate a signal

E9B Antenna patterns: E and H plane patterns; gain as a function of pattern; antenna
design (computer nodeling of antennas); Yagi antennas

E9BO1 (O

VWhat determ nes the free-space polarization of an antenna?

A. The orientation of its nagnetic field (H Field)

B. The orientation of its free-space characteristic inpedance
C. The orientation of its electric field (E Field)

D. Its elevation pattern

E9B02 ( B)

In the antenna radiation pattern shown in Figure E9-1, what is the 3-dB beamwi dt h?
A. 75 degrees

B. 50 degrees

C. 25 degrees

D. 30 degrees

E9B03 (B)
In the antenna radiation pattern shown in Figure E9-1, what is the front-to-back
rati o?

A 36 dB
B. 18 dB
C. 24 dB
D. 14 dB
E9B04 (B)

In the antenna radiation pattern shown in Figure E9-1, what is the front-to-side
rati o?

A 12 dB
B. 14 dB
C. 18 dB
D. 24 dB
E9BO5 (D)

VWhat may occur when a directional antenna is operated at different frequencies within
the band for which it was desi gned?

A. Feed-poi nt inmpedance nay becone negative

B. The E-field and Hfield patterns nay reverse

C. Elerment spacing limts could be exceeded



D. The gain may exhibit significant variations



E9BO6 ( B)

VWhat usually occurs if a Yagi antenna is designed solely for maxi numforward gai n?
A. The front-to-back ratio increases

B. The front-to-back ratio decreases

C. The frequency response is wi dened over the whole frequency band

D. The SWR is reduced

E9BO7 (A)

If the boomof a Yagi antenna is |engthened and the el enents are properly retuned,
what usual |y occurs?

A. The gain increases

B. The SWR decreases

C. The front-to-back ratio increases

D. The gain bandw dth decreases rapidly

E9B0O8 (O

How does the total anpunt of radiation emtted by a directional (gain) antenna
conpare with the total ampunt of radiation emtted froman isotropic antenna,
assum ng each is driven by the sane anmobunt of power?

A. The total ampunt of radiation fromthe directional antenna is increased by the
gai n of the antenna

B. The total anmount of radiation fromthe directional antenna is stronger by its
front to back ratio

C. There is no difference between the two antennas

D. The radiation fromthe isotropic antenna is 2.15 dB stronger than that fromthe
di rectional antenna

E9BO9 (A)

How can the approxi mate beamwi dth of a directional antenna be determ ned?

A. Note the two points where the signal strength of the antenna is 3 dB |l ess than

maxi mum and conpute the angul ar difference

B. Measure the ratio of the signal strengths of the radi ated power |obes fromthe

front and rear of the antenna

C. Draw two imaginary lines through the ends of the el ements and measure the angle
bet ween the |ines

D. Measure the ratio of the signal strengths of the radi ated power |obes fromthe

front and side of the antenna

E9B10 (B)

What type of conputer programtechnique is commonly used for nodeling antennas?
A. Graphical analysis

B. Method of Monents

C. Mutual inmpedance anal ysis

D. Calculus differentiation with respect to physical properties

E9B11 (A)

VWat is the principle of a Method of Monents anal ysis?

A Awire is nodeled as a series of segnents, each having a distinct value of current
B. Awire is nodeled as a single sine-wave current generator

C. Awire is nodeled as a series of points, each having a distinct |ocation in space

D. Awire is nodeled as a series of segnents, each having a distinct value of voltage
across it



E9B12 (O

What is a disadvantage of decreasing the nunber of wire segnents in an antenna nodel
bel ow t he gui deline of 10 segments per hal f-wavel engt h?

A. Ground conductivity will not be accurately nodel ed

B. The resulting design will favor radiation of harnonic energy

C. The conputed feed-point inpedance may be incorrect

D. The antenna will becone nmechanically unstable

E9B13 (O

Wi ch of the following is a disadvantage of NEC based antenna nodel i ng prograns?
A. They can only be used for sinple wire antennas

B. They are not capabl e of generating both vertical and horizontal polarization
patterns

C. Conputing time increases as the nunber of wire segnents is increased

D. All of these answers are correct

E9B14 (B)

VWhat does the abbreviation NEC stand for when applied to antenna nodeling prograns?
A. Next El enent Conparison

B. Nunerical Electronagnetics Code

C. National Electrical Code

D. Nuneric Electrical Conputation

E9B15 (D)

VWhat type of information can be obtained by subnitting the details of a proposed new
antenna to a nodel i ng progranf

A. SWR vs. frequency charts

B. Polar plots of the far-field elevation and azinuth patterns

C. Antenna gain

D. All of these answers are correct

E9C Wre and phased vertical antennas: beverage antennas; term nated and resonant
rhombi ¢ antennas; el evati on above real ground; ground effects as related to
pol ari zati on; take-off angles

E9CO01 (D)

What is the radiation pattern of two 1/4-wavel ength vertical antennas spaced 1/2-
wavel ength apart and fed 180 degrees out of phase?

A. A cardioid

B. Omidirectional

C. Afigure-8 broadside to the axis of the array

D. Afigure-8 oriented along the axis of the array

E9C02 (A)

What is the radiation pattern of two 1/4-wavel ength vertical antennas spaced 1/4-
wavel ength apart and fed 90 degrees out of phase?

A. A cardioid

B. Afigure-8 end-fire along the axis of the array

C. Afigure-8 broadside to the axis of the array

D. Omidirectiona



E9C03 (O

What is the radiation pattern of two 1/4-wavel ength vertical antennas spaced 1/ 2-
wavel engt h apart and fed in phase?

A. Omi directional

B. Acardioid

C. A Figure-8 broadside to the axis of the array

D. AFigure-8 end-fire along the axis of the array

E9C04 (B)

Wi ch of the followi ng describes a basic rhonbic antenna?

A. Unidirectional; four-sided, each side one quarter-wavelength long; termnated in a
resi stance equal to its characteristic inpedance

B. Bidirectional; four-sided, each side one or nore wavel engths |ong; open at the end
opposite the transnission |line connection

C. Four-sided; an LC network at each corner except for the transni ssion connection

D. Four-sided, each side of a different physical |ength

E9CO5 (A)

What are the nain advantages of a term nated rhonbic antenna?

A. Wde frequency range, high gain and high front-to-back ratio

B. High front-to-back ratio, conpact size and high gain

C. Unidirectional radiation pattern, high gain and conpact size

D. Bidirectional radiation pattern, high gain and w de frequency range

E9C06 (O

VWat are the di sadvantages of a terminated rhonbic antenna for the HF bands?
A. The antenna has a very narrow operating bandw dth

B. The antenna produces a circularly polarized signa

C. The antenna requires a |large physical area and 4 separate supports

D. The antenna is nore sensitive to man-made static than any other type

E9CO7 (B)

What is the effect of a term nating resistor on a rhonbic antenna?

A It reflects the standing waves on the antenna el enents back to the transmitter
B. It changes the radiation pattern frombidirectional to unidirectiona

C. It changes the radiation pattern fromhorizontal to vertical polarization

D. It decreases the ground | oss

E9C08 (A)

VWhat type of antenna pattern over real ground is shown in Figure E9-2?
A. El evation

B. Azimuth

C. Radi ation resistance

D. Pol arization

E9C09 (O

VWat is the elevation angle of peak response in the antenna radiation pattern shown
in Figure E9-2?

A. 45 degrees

B. 75 degrees

C. 7.5 degrees

D. 25 degrees



E9C10 (B)
What is the front-to-back ratio of the radiation pattern shown in Figure E9-2?
A 15 dB

B. 28 dB
C. 3 dB
D. 24 dB
E9CL11 (A)

How many el evation | obes appear in the forward direction of the antenna radiation
pattern shown in Figure E9-27?
A 4

3
C 1
7

E9C12 (D)

How is the far-field elevation pattern of a vertically polarized antenna affected by
bei ng nount ed over seawater versus rocky ground?

A. The |l ow angl e radi ati on decreases

B. The high-angl e radiation increases

C. Both the high- and | ow angl e radi ati on decrease

D. The | ow angl e radiation increases

E9C13 (D)

When constructing a Beverage antenna, which of the follow ng factors shoul d be
i ncluded in the design to achi eve good performance at the desired frequency?
A. Its overall length nust not exceed 1/4 wavel ength

B. It nust be nounted nore than 1 wavel ength above ground

C. It should be configured as a four-sided | oop

D. It should be one or nore wavel engths | ong

E9C14 (B)

How woul d the electric field be oriented for a Yagi with three el ements nounted
parallel to the ground?

A Vertically

B. Horizontally

C. Right-hand elliptically

D. Left-hand elliptically

E9C15 (A)

What strongly affects the shape of the far-field, |owangle elevation pattern of a
vertically polarized antenna?

A. The conductivity and dielectric constant of the soil in the area of the antenna
B. The radiation resistance of the antenna and mat chi ng network

C. The SWR on the transm ssion |line

D. The transmitter output power

***** EQCL6 This question has been renoved by the QPC

E9C17 (O

What is the main effect of placing a vertical antenna over an inperfect ground?
A. It causes increased SWR

B. It changes the inpedance angle of the matching network

C. It reduces | ow angle radiation

D. It reduces losses in the radiating portion of the antenna



E9D Directional antennas: gain; satellite antennas; antenna beamwi dth; |osses; SWR
bandwi dt h; antenna efficiency; shortened and nobile antennas; groundi ng

E9DO1 (O

How does the gain of a parabolic dish antenna change when the operating frequency is
doubl ed?

A. Gin does not change

B. Gain is multiplied by 0.707

C. Gain increases 6 dB

D. Gain increases 3 dB

E9D02 (O

VWhat is one way to produce circul ar polarization when using linearly polarized

ant ennas?

A. Stack two Yagis, fed 90 degrees out of phase, to forman array with the respective
el ements in parallel planes

B. Stack two Yagis, fed in phase, to forman array with the respective elenents in
paral | el pl anes

C. Arrange two Yagi s perpendicular to each other with the driven elenents at the same
poi nt on the boom and fed 90 degrees out of phase

D. Arrange two Yagis collinear to each other, with the driven elements fed 180
degrees out of phase

E9DO3 (D)

How does the beamwi dth of an antenna vary as the gain is increased?
A. It increases geonetrically

B. It increases arithnetically

C. It is essentially unaffected

D. It decreases

E9D04 (A)

Wiy is it desirable for a ground-nounted satellite communi cati ons antenna systemto
be able to nove in both azinuth and el evati on?

A In order to track the satellite as it orbits the earth

B. So the antenna can be pointed away frominterfering signals

C. So the antenna can be positioned to cancel the effects of Faraday rotation

D. To rotate antenna polarization to match that of the satellite

E9DO5 (A)

For a shortened vertical antenna, where should a | oading coil be placed to ninimze
| osses and produce the nost effective perfornmance?

A. Near the center of the vertical radiator

B. As | ow as possible on the vertical radiator

C. As close to the transmtter as possible

D. At a voltage node



E9DO6 (C)

Why should an HF nobil e antenna | oading coil have a high ratio of reactance to
resi stance?

A. To swanp out harnonics

B. To maxim ze | osses

C. To minimze | osses

D. To mnimze the Q

E9DO7 (A)

What is a disadvantage of using a nultiband trapped antenna?
A. It mght radiate harnonics

B. It can only be used for single-band operation

C. It is too sharply directional at |ower frequencies

D. It nmust be neutralized

E9DO8 ( B)

VWat happens to the bandwi dth of an antenna as it is shortened through the use of
| oadi ng coil s?

A It is increased

B. It is decreased

C. No change occurs

D. It becones flat

E9D09 (D)

VWhat is an advantage of using top loading in a shortened HF vertical antenna?
A. Lower Q

B. Greater structural strength

C. Higher |osses

D. Inmproved radiation efficiency

E9D10 (A)

VWhat is the approxi mate feed-point inmpedance at the center of a folded dipole
ant enna?

A. 300 ohns

B. 72 ohns

C. 50 ohns

D. 450 ohns

E9D11 (D)

Wy is a |loading coil often used with an HF npbbil e antenna?
A. To inprove reception

B. To |l ower the | osses

C. To lower the Q

D. To cancel capacitive reactance

E9D12 (D)

VWhat is an advantage of using a trapped antenna?

A. It has high directivity in the higher-frequency bands
B. It has high gain

C. It minimzes harnmonic radiation

D. It may be used for multi-band operation



E9D13 ( B)

What happens at the base feed-point of a fixed-length HF nobil e antenna as the
frequency of operation is |owered?

A. The resistance decreases and the capacitive reactance decreases

B. The resistance decreases and the capacitive reactance increases

C. The resistance increases and the capacitive reactance decreases

D. The resistance increases and the capacitive reactance increases

E9D14( B)

Wi ch of the followi ng types of conductor would be best for mnimzing |losses in a
station's RF ground systenf

A. Aresistive wire, such as a spark-plug wire

B. Athin, flat copper strap several inches w de

C. Acable with 6 or 7 18-gauge conductors in parallel

D. Asingle 12 or 10 gauge stainless steel wire

E9D15 (C)

Wi ch of these choices would provide the best RF ground for your station?
A. A 50-ohmresistor connected to ground

B. A connection to a netal water pipe

C. A connection to 3 or 4 interconnected ground rods driven into the Earth
D. A connection to 3 or 4 interconnected ground rods via a series RF choke

E9E Mat ching: matching antennas to feed |ines; power dividers

E9EO1 (B)

VWhat system nmat ches a hi gh-i nmpedance transnission [ine to a | ower inpedance antenna
by connecting the Iine to the driven elenent in two places spaced a fraction of a
wavel engt h each side of elenment center?

A. The gamma nmatching system

B. The delta natching system

C. The onega nmtchi ng system

D. The stub matchi ng system

E9EO2 (A)

VWhat is the name of an antenna matchi ng systemthat natches an unbal anced feed |ine
to an antenna by feeding the driven elenment both at the center of the elenent and at
a fraction of a wavelength to one side of center?

A. The gamma nmatch

B. The delta match

C. The onega nmtch

D. The stub match

E9EO3 (D)

VWhat is the name of the matching systemthat uses a short perpendicul ar section of
transm ssion line connected to the feed |ine near the antenna?

A. The gamma match

B. The delta natch

C. The onega nmtch

D. The stub match



E9EO4 ( B)

What is the purpose of the series capacitor in a gama-type antenna matchi ng network?
A. To provide DC isolation between the feed-line and the antenna

B. To compensate for the inductive reactance of the matching network

C. To provide a rejection notch to prevent the radiation of harnonics

D. To transformthe antenna i npedance to a hi gher val ue

E9EO5 (A)

How rmust the driven elenent in a 3-elenment Yagi be tuned to use a hairpin nmatching
syst enf?

A. The driven el enent reactance nust be capacitive

B. The driven el ement reactance nmust be inductive

C. The driven el enent resonance nust be | ower than the operating frequency

D. The driven el ement radiation resistance nust be higher than the characteristic
i npedance of the transmission |ine

E9EO6 (O

What is the equival ent |unped-constant network for a hairpin nmatching systemon a 3-
el ement Yagi ?

A. Pi network

B. Pi-L network

C. L network

D. Parallel-resonant tank

E9EQ7 (B)

VWhat paraneter best describes the interactions at the |oad end of a m smat ched
transm ssion |ine?

A. Characteristic inpedance

B. Reflection coefficient

C. Velocity factor

D. Dielectric Constant

E9EO8 (D)

VWi ch of the followi ng measurenents describes a mismatched transmi ssion |ine?
A. An SWR less than 1:1

B. Areflection coefficient greater than 1

C. Adielectric constant greater than 1

D. An SWR greater than 1:1

E9EQC9 (O

Wi ch of these matching systens is an effective nethod of connecting a 50-ohm coaxi al
cable feed-line to a grounded tower so it can be used as a vertical antenna?

A. Doubl e- bazooka match

B. Hairpin match

C. Gamma mat ch

D. All of these answers are correct



E9E10 (O

Wi ch of these choices is an effective way to match an antenna with a 100-ohm

term nal inpedance to a 50-ohm coaxial cable feed-1ine?

A. Connect a 1/4-wavel ength open stub of 300-ohmtwin-lead in parallel with the
coaxi al feed-line where it connects to the antenna

B. Insert a 1/2 wavel ength piece of 300-ohmtwi n-lead in series between the antenna
term nal s and the 50-ohm feed cabl e

C. Insert a 1/4-wavel ength piece of 75-ohm coaxial cable transnission line in series
bet ween the antenna terninals and the 50-ohm feed cable

D. Connect 1/2 wavel ength shorted stub of 75-ohmcable in parallel with the 50-ohm
cable where it attaches to the antenna

E9E11 (B)

VWhat is an effective way of matching a feed-line to a VHF or UHF antenna when the
i npedances of both the antenna and feed-1ine are unknown?

A. Use a 50-ohm 1:1 balun between the antenna and feed-1line

B. Use the "universal stub" matching technique

C. Connect a series-resonant LC network across the antenna feed termnals

D. Connect a parallel-resonant LC network across the antenna feed termnals

E9E12 (A)

VWhat is the primary purpose of a "phasing |ine" when used with an antenna havi ng
nultiple driven el enents?

A. It ensures that each driven el enent operates in concert with the others to create
the desired antenna pattern

B. It prevents reflected power fromtraveling back down the feed-Iine and causing
harmoni ¢ radiation fromthe transmtter

C. It allows single-band antennas to operate on other bands

D. It nmakes sure the antenna has a | owangle radiation pattern

E9E13 (O

What is the purpose of a "WI kinson divider"?

A. It divides the operating frequency of a transmitter signal so it can be used on a
| ower frequency band

B. It is used to feed high-inpedance antennas from a | ow i npedance source

C. It divides power equally anong multiple | oads while preventing changes in one | oad
fromdi sturbing power flow to the others

D. It is used to feed | owinpedance | oads from a hi gh-i npedance source

E9F Transmi ssion lines: characteristics of open and shorted feed
lines: 1/8 wavel ength; 1/4 wavel ength; 1/2 wavel ength; feed |ines:
coax versus open-wire; velocity factor; electrical |ength;
transformati on characteristics of line termnated in inpedance not
equal to characteristic inpedance

E9F01 (D)

VWhat is the velocity factor of a transnission |ine?

A. The ratio of the characteristic inmpedance of the line to the term nating inpedance
B. The index of shielding for coaxial cable

C. The velocity of the wave in the transmssion line nultiplied by the velocity of
light in a vacuum

D. The velocity of the wave in the transmi ssion line divided by the velocity of I|ight
in a vacuum



E9F02 (O

What determines the velocity factor in a transm ssion |ine?
A. The term nation inmpedance

B. The line length

C. Dielectric materials used in the line

D. The center conductor resistivity

E9F03 (D)

Wiy is the physical length of a coaxial cable transm ssion line shorter than its
el ectrical |ength?

A. Skin effect is |less pronounced in the coaxial cable

B. The characteristic inpedance is higher in a parallel feed line

C. The surge inpedance is higher in a parallel feed line

D. Electrical signals nove nore slowy in a coaxial cable than in air

E9F04 (B)
VWat is the typical velocity factor for a coaxial cable with solid pol yethyl ene
dielectric?

A 2.70
B. 0.66
C. 0.30
D. 0.10

E9F05 (C) (was E9E10)

VWhat is the physical length of a coaxial transmission line that is electrically one-
guarter wavel ength long at 14.1 MHz? (Assunme a velocity factor of 0.66.)

A. 20 neters

B. 2.3 neters

C. 3.5 neters

D. 0.2 neters

E9F06 (C)

What is the physical length of a parallel conductor feed line that is electrically
one- hal f wavel ength Iong at 14.10 MHz? (Assume a velocity factor of 0.95.)

A. 15 neters

B. 20 neters

C. 10 neters

D. 71 meters

E9F07 (A)

What characteristic will 450-ohm | adder |ine have at 50 MHz, as conpared to 0.195-
i nch-di ameter coaxial cable (such as RG 58)7?

A. Lower | oss

B. Hi gher SWR

C. Smaller reflection coefficient

D. Lower velocity factor

E9F08 (A)

VWhat is the termfor the ratio of the actual speed at which a signal travels through
atransnmission line to the speed of light in a vacuunf

A. Velocity factor

B. Characteristic inmpedance

C. Surge inpedance

D. Standing wave ratio



E9F09 (B)

What woul d be the physical length of a typical coaxial transmission line that is
electrically one-quarter wavelength long at 7.2 MHz? (Assume a velocity factor of

0. 66)

A. 10 neters
B. 6.9 neters
C. 24 neters
D. 50 neters

E9F10 (O

What kind of inpedance does a 1/8-wavel ength transm ssion |ine present
when the line is shorted at the far end?

A. A capacitive reactance

B. The same as the characteristic inpedance of the |ine

C. An inductive reactance

D. The same as the input inpedance to the final generator stage

E9F11 (O

What ki nd of inpedance does a 1/8-wavel ength transm ssion |ine present
when the line is open at the far end?

A. The same as the characteristic inpedance of the line

B. An inductive reactance

C. A capacitive reactance

D. The same as the input inpedance of the final generator stage

E9F12 (B)

What kind of inpedance does a 1/4-wavel ength transm ssion |ine present
when the line is open at the far end?

A. A very high inpedance

B. A very |ow inpedance

C. The sane as the characteristic inpedance of the line

D. The sanme as the input inpedance to the final generator stage

E9F13 (A)

VWhat ki nd of inpedance does a 1/4-wavel ength transmi ssion |ine present
when the line is shorted at the far end?

A. A very high inpedance

B. A very |ow i npedance

C. The sane as the characteristic inpedance of the transm ssion |ine
D. The same as the generator output inmpedance

E9F14 (B)

VWhat kind of inpedance does a 1/2-wavel ength transni ssion |ine present
when the line is shorted at the far end?

A. A very high inpedance

B. A very |ow i npedance

C. The sane as the characteristic inpedance of the |ine

D. The same as the output inpedance of the generator

E9F15 (A)

What ki nd of inpedance does a 1/ 2-wavel ength transm ssion |ine present
when the line is open at the far end?

A. A very high inpedance

B. A very |ow i npedance

C. The sane as the characteristic inpedance of the |ine

D. The sanme as the output inpedance of the generator
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E9F16 (D)

VWat is the primary difference between foamdielectric coaxial cable as opposed to
solid-dielectric cable, assunming all other paraneters are the same?

A. Reduced safe operating voltage limts

B. Reduced | osses per unit of length

C. Higher velocity factor

D. All of these answers are correct

E9G The Smith chart

E9®01 (A

VWi ch of the followi ng can be calculated using a Snmith chart?
A. | npedance al ong transm ssion |lines

B. Radi ation resistance

C. Antenna radiation pattern

D. Radi o propagati on

E9®02 (B)

What type of coordinate systemis used in a Smth chart?
A. Voltage circles and current arcs

B. Resistance circles and reactance arcs

C. Voltage lines and current chords

D. Resistance lines and reactance chords

E9®03 (O

Wi ch of the following is often determ ned using a Snith chart?
A. Beam headi ngs and radi ati on patterns

B. Satellite azimuth and el evation bearings

C. I npedance and SWR val ues in transm ssion |lines

D. Trigononetric functions

E9Q04 (O

VWat are the two families of circles and arcs that make up a Smith chart?
A. Resistance and voltage

B. Reactance and vol tage

C. Resistance and reactance

D. Vol tage and i npedance

E9Q05 (A)

What type of chart is shown in Figure E9-3?
A Smith chart

B. Free-space radiation directivity chart

C. Elevation angle radiation pattern chart
D. Azinmuth angle radiation pattern chart

E9Q®06 (B)

On the Smith chart shown in Figure E9-3, what is the name for the large outer circle
on which the reactance arcs term nate?

A Prime axis

B. Reactance axis

C. | npedance axis

D. Pol ar axis



E9QX7 (D)

On the Smith chart shown in Figure E9-3, what is the only straight Iine shown?
A. The reactance axis

B. The current axis

C. The voltage axis

D. The resistance axis

E9@08 (O

What is the process of nornalization with regard to a Snmith chart?
A. Reassigning resistance values with regard to the reactance axis
B. Reassigning reactance values with regard to the resistance axis
C. Reassigning inpedance values with regard to the prime center

D. Reassigning prine center with regard to the reactance axis

E9G09 (A)

VWhat third famly of circles is often added to a Snith chart during the process of
sol vi ng probl ens?

A. Standing-wave ratio circles

B. Antenna-length circles

C. Coaxial-length circles

D. Radiation-pattern circles

E9GL0 (D)

VWhat do the arcs on a Smith chart represent?
A. Frequency

B. SWR

C. Points with constant resistance

D. Points with constant reactance

E9GL1 (B)

How are the wavel ength scales on a Snmith chart calibrated?
A. In fractions of transm ssion line electrical frequency
B. In fractions of transnmission line electrical wavel ength
C. In fractions of antenna el ectrical wavel ength

D. In fractions of antenna electrical frequency

E9H Effective radiated power; systemgains and | osses; radio direction finding
ant ennas

E9HO1 (D)

What is the effective radiated power of a repeater station with 150 watts transnmitter
power output, 2-dB feed line | oss, 2.2-dB duplexer |oss and 7-dBd antenna gai n?

A 1977 watts

B. 78.7 watts

C. 420 watts

D. 286 watts

E9HO2 (A)

What is the effective radiated power of a repeater station with 200 watts transnitter
power output, 4-dB feed line |oss, 3.2-dB duplexer loss, 0.8-dB circulator |oss and
10-dBd antenna gai n?

A 317 watts

B. 2000 watts

C. 126 watts

D. 300 watts



E9HO3 ( B)

VWhat is the effective radiated power of a repeater station with 200 watts transnitter
power output, 2-dB feed line |oss, 2.8-dB duplexer loss, 1.2-dB circulator |oss and
7-dBd antenna gai n?

A. 159 watts

B. 252 watts

C. 632 watts

D. 63.2 watts

E9H04 (O

VWhat term describes station output (including the transmtter, antenna and everything
i n between), when considering transmitter power and system gains and | osses?

A. Power factor

B. Hal f-power bandwi dth

C. Effective radi ated power

D. Apparent power

E9HO5 (A)

VWhat is the nmain drawback of a wire-loop antenna for direction finding?
A. It has a bidirectional pattern

B. It is non-rotatable

C. It receives equally well in all directions

D. It is practical for use only on VHF bands

E9HO6 (C)

What is the triangul ation nethod of direction finding?

A. The geonetric angle of sky waves fromthe source are used to determine its

posi tion

B. A fixed receiving station plots three headings fromthe signal source on a map

C. Antenna headings from several different receiving stations are used to |ocate the
signal source

D. Afixed receiving station uses three different antennas to plot the |ocation of

t he signal source

E9HO7 (D)

Wiy is an RF attenuator desirable in a receiver used for direction finding?
A. It narrows the bandw dth of the received signa

B. It elimnates the effects of isotropic radiation

C. It reduces |loss of received signals caused by antenna pattern nulls

D. It prevents receiver overload fromextrenely strong signals

E9HO8 (A)
What is the function of a sense antenna?
A It nodifies the pattern of a DF antenna array to provide a null in one direction

B. It increases the sensitivity of a DF antenna array
C. It allows DF antennas to receive signals at different vertical angles
D. It provides diversity reception that cancels multipath signals



E9HO9 (O

What is a receiving | oop antenna?

A. Alarge circularly-polarized antenna

B. Asmall coil of wire tightly wound around a toroidal ferrite core

C. One or nore turns of wire wound in the shape of a |arge open coi

D. Any antenna coupled to a feed |ine through an inductive |oop of wire

E9H10 (D)

How can the output voltage of a receiving | oop antenna be increased?

A. By reducing the perneability of the |oop shield

B. By increasing the nunber of wire turns in the |oop and reducing the area of the

| oop structure

C. By reducing either the nunber of wire turns in the Ioop or the area of the | oop
structure

D. By increasing either the nunber of wire turns in the loop or the area of the | oop
structure

E9H11 (B)

Wiy is an antenna with a cardioid pattern desirable for a direction-finding systenf
A. The broad-side responses of the cardioid pattern can be ained at the desired
station

B. The response characteristics of the cardioid pattern can assist in determining the
direction of the desired station

C. The extra side |lobes in the cardioid pattern can pinpoint the direction of the
desired station

D. The high-radiation angle of the cardioid pattern is useful for short-distance
direction finding

E9H12 ( B)

VWat is an advantage of using a shielded | oop antenna for direction finding?
A It automatically cancels ignition noise pickup in nmobile installations

B. It is electro-statically balanced agai nst ground, giving better nulls

C. It elimnates tracking errors caused by strong out-of-band signals

D. It allows stations to comunicate w thout giving away their position



SUBELEMENT EO -- SAFETY [1 exam question -— 1 group]
EOA Safety: amateur radio safety practices; RF radiation hazards; hazardous materials

EOAO1 (O

What, if any, are the differences between the radi ation produced by radi oactive
materials and the el ectromagneti c energy radi ated by an antenna?

A. There is no significant difference between the two types of radiation

B. Only radiation produced by radioactivity can injure human bei ngs

C. RF radiation does not have sufficient energy to break apart atons and nol ecul es;
radi ation fromradi oactive sources does

D. Radiation froman antenna wi |l danage unexposed photographic film ordinary

radi oactive materials do not cause this problem

EOAO02 (B)

When eval uating exposure levels fromyour station at a neighbor’s home, what nust you
do?

A. Make sure signals fromyour station are less than the controlled MPE linmits

B. Make sure signals fromyour station are |less than the uncontrolled MPE limts

C. Nothing; you need only eval uate exposure | evels on your own property

D. Advi se your neighbors of the results of your tests

EOAO03 (D)

Wi ch of the following would be a practical way to estinate whether the RF fields
produced by an amateur radio station are within permissible MPE limts?

A. Use a calibrated antenna anal yzer

B. Use a hand cal culator plus Snmith-chart equations to calculate the fields

C. Wal k around under the antennas with a neon-lanmp probe to find the strongest fields
D. Use a conputer-based antenna nodeling programto calculate field strength at
accessi bl e I ocations

EOA04 (O

When evaluating a site with nultiple transnmtters operating at the same tine, the
operators and |icensees of which transnitters are responsible for mtigating over-
exposure situations?

A. Only the nost powerful transmtter

B. Only commercial transmitters

C. Each transnmitter that produces 5% or nore of its nmaxi mum perm ssible exposure
limt at accessible |ocations

D. Each transnmitter operating with a duty-cycle greater than 50%

EOAO5 (B)

VWhat is one of the potential hazards of using microwaves in the amateur radi o bands?
A. Mcrowaves are ionizing radiation

B. The high gain antennas conmonly used can result in high exposure |evels

C. Mcrowaves often travel |ong distances by ionospheric reflection

D. The extrenely high frequency energy can danage the joints of antenna structures

EO0A06 (D)

Wiy are there separate electric (E) and nmagnetic (H) field MPE linits?

A. The body reacts to el ectronagnetic radiation fromboth the E and H fields

B. Ground reflections and scattering nmake the field inpedance vary with | ocation
C. Efield and Hfield radiation intensity peaks can occur at different |ocations
D. All of these answers are correct



EOAO07 (D)

What is the "far-field" zone of an antenna?

A. The area of the ionosphere where radiated power is not refracted

B. The area where radi ated power dissipates over a specified time period

C. The area where radiated field strengths are obstructed by objects of reflection
D. The area where the shape of the antenna pattern is independent of distance

EQA08 (O

What does SAR neasure?

A. Synthetic Aperture Ratio of the human body

B. Signal Anplification Rating

C. The rate at which RF energy is absorbed by the body

D. The rate of RF energy reflected fromstationary terrain

EOA09 (O

VWi ch insulating material comonly used as a thermal conductor for some types of
el ectronic devices is extrenely toxic if broken or crushed and the particles are
accidental ly inhal ed?

A. Mca

B. Zinc oxide

C. Beryllium Oxide

D. Urani um Hexafl ouri de

EOAL10 (A)

VWhat material found in sonme el ectronic conponents such as high-voltage capacitors and
transformers is considered toxic?

A. Pol ychl ori nated bi phenyl s

B. Pol yet hyl ene

C. Pol ytetrafluroethyl ene

D. Pol ynmorphic silicon

EOA1l (O

Wi ch of these itens might be a significant hazard when operating a klystron or
cavity nmagnetron transmitter?

A. Hearing | oss caused by high voltage corona discharge

B. Blood clotting fromthe intense magnetic field

C. Injury fromradiation | eaks that exceed the MPE limts

D. Ingestion of ozone gas fromthe cooling system

end of question pool

User note:

The graphics required for certain questions in sections E5 E6, E7, and E9 are
i ncl uded on the foll owi ng pages
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