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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



