
1

Amateur Extra
License Class

Class Procedures

• Each class session will begin with questions 
about the previous week’s material.

• Them opportunity for a minute break will be 
provided about half-way through the session.

• Feel free to ask questions at any time about 
the material being covered.

• Class dismissal time will vary depending on 
material covered.
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Before the Class

• Before each class, read the material to be 
covered.

Before the Class

• At the beginning of each sub-topic, there will 
be a list of question numbers.  Go to the back 
of the book & review those questions after 
reading that sub-topic. 
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Before the Class

• Throughout the book there are references to 
question numbers (e.g. – [E1A1]).  These refer 
to the question(s) being discussed at that 
point in the text.  

After the Class

• After each class, review the material covered.
• Review the questions in the back of the book 

referred to in the chapter.  
• Make note of any material or questions that 

you do not understand so that you can ask 
questions at the start of the next class.
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Contact Info

Jerry Cockrell, W9GWC
Cell Phone: (812)243-9828 

E-Mail: w9gwc@arrl.net 

Ray Andrews, K9DUR
Cell Phone: (812)236-6522 

E-Mail: k9dur@arrl.net 

Instructors:  education@w9uuu.org

Class Discussion Group:  classes@w9uuu.org

Additional Resources

• Slides & Handouts
• https://w9uuu.org/classes/extra_class.php

• ARRL Extra Class License Manual Resources
• http://arrl.org/extra-class-license-manual

• Errata & corrections.
• Study Guide.

• Question pool with questions sorted to match book.
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Amateur Extra Class

Chapter 1
Introduction

The Extra Class License 
and Amateur Radio

Amateur Extra Class  The “Ultimate” License
• All amateur privileges.
• Broad spectrum of knowledge.

• Electronics.
• Propagation.
• Operating techniques.
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Call Signs
• Exclusive call signs.

• 1x2.
• 2x1.
• 2x2 (1st letter “A”).

The Extra Class License 
and Amateur Radio

Focus on HF and Advanced Modes
• Technician Class license introduced you to 

amateur radio, primarily VHF & UHF operations.
• General Class license introduced you to HF 

operations.
• Amateur Extra Class license introduces you to:

• More advanced HF operating techniques.
• More advanced operating modes.
• More advanced types of propagation.

The Extra Class License 
and Amateur Radio
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Extra Class Overview

Upgrading to Extra
• Last exam you will ever need to take.

• 50-questions.

• Additional frequencies on 80m, 40m, 20m, & 
15m.

• Where the really good DX hangs out!

• Able to act as VE for all license classes.

The Volunteer Testing 
Process

Volunteer Examiner Coordinator (VEC).
• Largest:  ARRL-VEC

• Coordinates over 50% of exam sessions.
• Current test fee:  $15.00

• 2nd Largest:  Laurel Amateur Radio Club VEC
• Coordinates WVARA exam sessions.
• No test fee.

• 3rd Largest:  W5YI-VEC
• Current test fee:  $14.00
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Volunteer Examiner (VE)
• A team of at least 3 VEs is required.
• The team conducts local exam sessions in 

accordance with policies adopted by the 
coordinating VEC.

• The team forwards all exam session paperwork to 
the VEC for processing.

The Volunteer Testing 
Process

Volunteer Examiner (VE) Requirements
• At least 18 years of age.
• Never had license suspended or revoked.
• General or higher class license to prepare/administer 

Element 2 (Technician) written exam.
• Advanced or higher class license to prepare/administer 

Element 3 (General) written exam.
• Amateur Extra class license to prepare/administer 

Element 4 (Amateur Extra) written exam.

The Volunteer Testing 
Process
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• Web site URL’s will be in bold print.
• Important words or phrases will be in italics.
• Sidebars are in  blue  boxes which contain 

interesting information or tell how the current 
material relates to amateur radio.

• Throughout each chapter, there will be lists of 
question numbers.  
• Go to the back of the book & review those questions.
• Write down any questions you have trouble with.

How to Use the Book

Amateur Extra Class

Chapter 2
Operating Practices
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General Operating

Extra Class HF Frequencies
• 80m CW:  3.500 MHz to 3.525 MHz
• 75m SSB:  3.600 MHz to 3.700 MHz
• 40m CW:  7.000 MHz to 7.025 MHz
• 20m CW:  14.000 MHz to 14.025 MHz
• 20m SSB:  14.150 MHz to 14.175 MHz
• 15m CW:  21.000 MHz to 21.025 MHz
• 15m SSB:  21.200 MHz to 21.225 MHz

General Operating

Extra Class HF Frequencies
• Many DX stations operate in the Advanced or 

Extra portions of the band.
• Dxpeditions often operate SSB in the Advanced or 

Extra portions of the band.
• Extra class portions of the bands are less crowded.
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General Operating

DXing
• What is DX?

• Contacts with “distant” stations.
• Definition of DX varies by band.

• HF – Contacts with stations outside or your own “country”.
• VHF/UHF – Contacts with stations beyond the radio horizon.

• >50-100  miles.

General Operating

DXing
• Why DX?

• Amateurs have always “pushed the envelope” of 
communications:

• Antennas.
• Equipment.
• Propagation studies.
• Operating skills.

• It’s fun & exciting.
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General Operating

DXing
• DX operating techniques

• Listen before you transmit!
• “You can’t work ‘em if you can’t hear ‘em!”
• Use your full call once or twice.
• Use standard (ICAO) phonetics.

General Operating

DXing
• Confirming DX Contacts.

• Electronic QSLs.
• Logbook of the World (LoTW) 

• Valid for all ARRL awards (DXCC, WAS, & VUCC).
• Valid for CQ WPX & WAZ awards.

• eQSL
• Valid for all eQSL awards.
• Valid for all CQ awards.

• QRZ.com.
• Only valid for QRZ.com awards.
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General Operating

DXing
• Confirming DX Contacts.

• Traditional paper QSL cards.
• Direct 

• Mail your card directly to the DX station.

• QSL Managers 
• Amateurs who act as “brokers” for one or more DX stations.

• QSL Bureaus.
• Not all countries have QSL bureaus.
• Must not use for US-to-US contacts, including US territories.

General Operating

DXing
• DX windows & “Watering Holes”

• The band plans for several bands specify a “DX 
window”.

• A segment of the band reserved for DX contacts.

• If no DX window is specified in the band plan, DX 
stations still tend to congregate in certain portions of 
the band.  Typically, these “watering holes” tend to be 
towards the lower end of the band.

25

26



14

General Operating

DXing
• Pileup Productivity.

• DX stations can have hundreds or even thousands of 
stations calling at once. This is called a “pile-up”.

• If you hear a pile-up, make certain that you can hear 
the DX station before you call.

• If you can’t hear ‘em, you can’t work ‘em.

• DX stations use a couple of techniques to “thin out” the 
pile-up & make it easier to pick out individual stations.

General Operating

DXing
• Pileup Productivity.

• Split – The DX station announces a range of frequencies 
over which they will listen for calls.  

• Moves the pile-up off of the DX station’s frequency so he can 
be heard.

• Spreads the pile-up out so that it is not as deep.
• Fewer stations on any given frequency.
• DX station can more efficiently pick out a station to answer.

• DX station may be on a frequency not available to some 
answering stations.

• 40m.
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General Operating

DXing
• Pileup Productivity.

• “By-the-Numbers” – The DX station announces that 
they will only accept calls from stations with a specified 
number in their call.  

• Fewer stations are calling at any given time.

• Sometimes a DX station may be operating both split & 
calling by-the-numbers at the same time.

General Operating

DXing
• Dxing Propagation

• Currently at the peak of Solar Cycle 25.
• During the minimum between the solar cycles:

• Propagation is diminished on frequencies above 14 MHz.
• Best opportunities for DX are on the lower frequency bands.

• 160m, 80m, & 40m.
• During the peak of a solar cycle:

• Conditions improve on the higher frequency bands.
• Best opportunities for DX will be on frequencies above 14 MHz.
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General Operating

DXing
• Dxing Propagation

• The transition from cycle 24 to cycle 25 was a period of 
rapidly changing propagation conditions.

• Insights into current propagation conditions can be obtained 
by:

• Looking at the current solar conditions.
• SSN – Smoothed sunspot number.
• SFI – Solar flux index.
• K-Index – Short-term geomagnetic stability.
• A-Index – Long-term geomagnetic stability.

• Use propagation forecasting software.
• Use propagation bulletins
• Use beacons.
• Use telnet/packet spotting networks.

E2C05 -- What is the function of a DX QSL 
Manager?

A. Allocate frequencies for Dxpeditions
B. Handle the receiving and sending of 

confirmations for a DX station
C. Run a net to allow many stations to contact 

a rare DX station
D. Communicate to a DXpedition about 

propagation, band openings, pileup 
conditions, etc.
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E2C08 -- Which of the following contacts may 
be confirmed through the Logbook of The 
World (LoTW)?

A. Special event contacts between stations in the US
B. Contacts between a US station and a non-US station
C. Contacts for Worked All States credit
D. All these choices are correct

E2C10 -- Why do DX stations often transmit and 
receive on different frequencies?

A. Because the DX station may be transmitting 
on a frequency that is prohibited to some 
responding stations

B. To separate the calling stations from the DX 
station

C. To improve operating efficiency by reducing 
interference

D. All these choices are correct

33

34



18

E2C11 -- How should you generally identify 
your station when attempting to contact a DX 
station during a contest or in a pileup?

A. Send your full call sign once or twice
B. Send only the last two letters of your call sign 

until you make contact
C. Send your full call sign and grid square
D. Send the call sign of the DX station three times, 

the words “this is”, then your call sign three 
times

General Operating

Contesting (a.k.a. – Radiosport)
• Why contest?

• Two of the five fundamental purposes of the Amateur 
Radio Service are:

§97.1(d) -- Expansion of the existing reservoir within the 
amateur radio service of trained operators, technicians, 
and electronics experts.

§97.1(c) -- Encouragement and improvement of the 
amateur service through rules which provide for
advancing skills in both the communication and 
technical phases of the art.
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General Operating

Contesting
• Why contest?

• Contesting provides excellent training for 
emergency communications.

• In emergency communications you must:
• Exchange specific information accurately and as 

efficiently as possible.

• In contesting you must:
• Exchange specific information accurately and as 

efficiently as possible.

General Operating

Contesting
• Why contest?

• It’s a good way 
to work new 
DX stations.

• It’s fun.
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General Operating

Contesting
• No contesting on 60m, 30m, 17m, or 12m.
• VHF/UHF contest activity is normally found in the 

weak signal portion of each band near (but not 
exactly on) the calling frequency.

• No repeater contacts allowed.

General Operating

Contesting
• FT8 and FT4 Modes

• The WSJT-X modes FT8 & FT4 are becoming 
increasingly popular.

• Some HF & VHF/UHF contests allow for FT8 or FT4 
operations.

• Normal FT8 or FT4 contacts include a signal-to-noise 
ratio signal report. For contests, this is usually replaced 
with the station’s Maidenhead grid square.
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General Operating

Contesting (a.k.a. – Radiosport)
• Contest exchange.

• For a contact to count, specific information that must 
be sent and received.

• This information is called the “exchange”. 
• The exchange varies according to the contest, but may include 

such things as:  serial number, signal report, location 
information, operator name, etc.

General Operating

Contesting (a.k.a. – Radiosport)
• Contest scoring.

• Contacts may have different point values depending on 
mode or distance.

• Contests usually have “multipliers”.
• Multipliers may be states/provinces, counties, countries, call 

sign prefixes, etc.
• Multipliers are usually part of the exchange.

• Final Score = (Contact Points) x (Multipliers)
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General Operating

Contesting (a.k.a. – Radiosport)
• Contests usually have several different 

“categories”.
• Single-op, multi-op, multi-multi, assisted, non-assisted, 

etc.
• Usually separate awards for each category.
• Stations choose which category they wish to operate in.

General Operating

Contesting (a.k.a. – Radiosport)
• Contesters and DXers often use operating aids to 

help find contacts.
• Spotting networks.
• CWSkimmer.
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General Operating

Contesting (a.k.a. – Radiosport)
• Spotting networks.

• When a station works another station they report the 
contact to an internet-based “spotting network”.

• Spotting yourself, known as “self-spotting”, is 
prohibited in most contests.

• The use of a spotting network is not allowed in some 
contests.

• If a spotting network is used, it puts you into the   
multi-op or assisted category.

General Operating

Contesting (a.k.a. – Radiosport)
• CWSkimmer.

• A software program that scans a range of frequencies, 
decodes all CW signals it finds, & displays the call signs 
of the stations.

• The use of CWSkimmer is not allowed in some contests.
• If allowed, its use puts you into the multi-op or assisted 

category.

• There is a similar program for RTTY.
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General Operating

Contesting
• Submitting logs.

• Paper logs.
• Generally discouraged.
• May be prohibited for large logs.
• Not accepted at all by some of the larger contests.

• Electronic logs.
• Cabrillo format.
• E-mail or website applet.

• Do NOT have to submit log to participate.

General Operating

Contesting
• Cabrillo Format.

• A specially-formatted text file with several header lines 
followed by contact lines.

• Header lines contain information about the entrant:
• Call sign, name address, contact information, category, etc.

• Contacts lines contain the individual contact information, one 
contact per line. 

• Date, time, band, exchange, etc.

• Nearly all contests require logs to be submitted as a 
Cabrillo file.
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General Operating

Contesting
• Amateur Data Interchange Format (ADIF).

• A specially-formatted text file which allows transferring 
contact data between different programs or websites.

• Header section contains general information:
• Call sign, program that created the file, etc.

• Contacts records contain the individual contact information. 
• Date, time, band, exchange, etc.

• Designed so that widely different programs can 
interchange contact data.

• Logging programs, LoTW, QRZ.com logs, eQSL.cc, etc.

General Operating

Contesting
• Amateur Data Interchange Format (ADIF).

• ADIF files are generally not acceptable for submitting 
your contest contacts to the contest sponsor.

• ADIF files are used to transfer contest contacts from 
your contest logging software to your general logging 
software.
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General Operating

Contesting
• Finding contests.

• WA7BNM website.
• http://hornucopia.com/contestcal

• ARRL website.
• http://www.arrl.org/contest-calendar

• CQ Magazine website.
• http://www.cq-amateur-radio.com

• National Contest Journal (NCJ) website.
• http://www.ncjweb.com/contests.php

E2C02 -- Which of the following file formats is 
used for exchanging amateur radio log data?

A. NEC
B. ARLD
C. ADIF
D. OCF
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E2C03 -- From which of the following bands is 
amateur radio contesting generally excluded?

A. 30 meters
B. 6 meters
C. 70 centimeters
D. 33 centimeters

E2C06 -- During a VHF/UHF contest, in which 
band segment would you expect to find the 
highest level of SSB or CW activity?

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

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

C. In the weak signal segment of the band, with most of 
the activity near the calling frequency

D. In the middle of the band, usually 25 kHz above the 
national calling frequency
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E2C07 -- What is the Cabrillo format?

A. A standard for submission of electronic contest 
logs

B. A method of exchanging information during a 
contest QSO

C. The most common set of contest rules
D. A digital protocol specifically designed for rapid 

contest exchanges

E2D02 -- What information replaces signal-to-
noise ratio when using the FT8 or FT4 modes in 
a VHF contest?

A. RST report
B. State abbreviation
C. Serial number
D. Grid square
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General Operating

Remote Stations
• Used to be the fairly rare.

• Link to radio was usually limited to wires, phone line, or 
radio.

• With advances in technology, not as unusual as it 
used to be.

• Nearly all remote operations now use the internet or 
the cellular phone network.

General Operating

Remote Stations
• It takes time for information to be propagated 

across the internet or cellular network from the 
control operator to the radio and back.

• This delay is referred to as latency.
• For casual operations, latencies of up to about 0.3 

seconds are acceptable.
• Contests or high-speed CW operations require 

latencies of  0.1 seconds or less
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General Operating

Remote Stations
• Station Identification.

• Remote station identification depends on the 
transmitter location and what country issued the 
operator’s license.

• For an operator licensed by the FCC:
• If the remote transmitter is located in the US or its territories, 

there are no special identification requirements.
• If the remote transmitter is not located in the US or its 

territories, you must add the prefix of the country where the 
transmitter is located before your US call sign.

• e.g. – PJ2/K9DUR

E2C01 -- What indicator is required to be used 
by US-licensed operators when operating a 
station via remote control and the remote 
transmitter is located in the US?

A. / followed by the USPS two-letter abbreviation 
for the state in which the remote station is 
located

B. /R# where # is the district of the remote station
C. / followed by the ARRL Section of the remote 

station
D. No additional indicator is required
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E2C12 -- What indicates the delay between a 
control operator action and the corresponding 
change in the transmitted signal?

A. Jitter
B. Hang time
C. Latency
D. Anti-VOX

Break
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Amateur Satellites

Amateur Satellites

Understanding Satellite Orbits
• A satellite is an object that revolves around 

another object that is called its primary.
• The primary of the Earth is the sun.
• The primary of the moon is the Earth.
• The primary of an artificial earth satellite is the Earth.

• An orbit is one complete trip by an object around 
its primary.
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Amateur Satellites

Understanding Satellite Orbits
• Newton’s First Law of Motion (inertia) causes a 

satellite to try to keep moving in a straight line.
• Commonly referred to as centrifugal force.
• The higher the speed, the stronger the centrifugal force.
• The sharper the turn (satellite closer to earth), the stronger 

the centrifugal force.
• Gravity tries to pull the satellite towards the primary.

• The closer the satellite is to the primary, the stronger the 
pull of gravity.

• An orbit is stable if the centrifugal force equals the 
pull of gravity.

Amateur Satellites

Understanding Satellite Orbits
• Johannes Kepler (1571–1630).

• First to mathematically describe the orbits of planets.
• 3 laws of planetary motion.

• The same laws apply to artificial satellites orbiting the 
Earth.
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Amateur Satellites

Understanding Satellite Orbits
• Kepler’s 1st Law.

• All planetary orbits are elliptical with the Sun at one of 
the foci of the ellipse.

Amateur Satellites

Understanding Satellite Orbits
• Kepler’s 2nd Law.

• A line joining a planet and the Sun sweeps out equal 
areas during equal intervals of time.
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Amateur Satellites

Understanding Satellite Orbits
• Kepler’s 3rd Law.

• The square of the orbital period of a planet is directly 
proportional to the cube of the semi-major axis of its 
orbit.

• In plain English – The farther a planet is from the Sun, the 
longer it takes to complete one orbit around the Sun.

• Low Earth Orbit (LEO) satellites typically have orbital periods 
of about 90 minutes.

• Satellites at about 25,000 miles above the Earth have orbital 
periods of about 24 hours and are called geosynchronous or 
geostationary satellites.

Amateur Satellites

Understanding Satellite Orbits
• Keplerian elements.

• Sets of numbers that describe a satellite’s orbit.
• If you know the Keplerian elements for a satellite, you 

can determine its position at any given time, either in 
the past or the future.

• Software programs use Keplerian elements to plot the 
current positions of satellites.

• Satellite Tracking (Windows)
• SatPC32
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Amateur Satellites

Understanding Satellite Orbits
• Orbital definitions.

• Inclination.
• The angle of an orbit with respect to the Equator.

• An orbit with an inclination of 0° is always directly over the 
Equator.

• An orbit with an inclination of 90° will pass directly over both 
the North Pole and the South Pole.

Amateur Satellites

Understanding Satellite Orbits
• Orbital definitions.

• Node.
• A point in an orbit where the satellite crosses the Equator.
• Ascending node.

• The point in an orbit where the satellite crosses the Equator 
traveling from south to north.

• Descending node.
• The point in an orbit where the satellite crosses the Equator 

traveling from north to south.
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Amateur Satellites

Understanding Satellite Orbits
• Orbital definitions.

• Ascending pass.
• The pass of a satellite over a location while traveling from 

south to north.

• Descending pass.
• The pass of a satellite over a location while traveling from 

north to south .

Amateur Satellites

Understanding Satellite Orbits
• Orbital definitions.

• Apogee 
• The point in an orbit where the satellite is farthest from the 

Earth.

• Perigee 
• The point in an orbit where the satellite is closest to the Earth.
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Amateur Satellites

Orbital Mechanics

Faraday Rotation
• The polarization of a radio wave is shifted as it 

passes through the ionosphere.

Amateur Satellites

• The polarization appears to be 
continuously rotating as seen 
by the receiving station.

• Effects of Faraday rotation 
are minimized by using  
circular polarization.
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Amateur Satellites

Spin Modulation
• Satellites are usually stabilized by having them 

spin about their axis like a gyroscope.
• The spin causes amplitude 

changes and polarization 
changes of the received signal.

• Effects of spin modulation 
are minimized by using  
circular polarization.

Amateur Satellites

Doppler Shift
• Because a satellite is moving at high speed, a 

signal’s apparent frequency changes as the 
satellite moves past an earth station.

• The apparent frequency is higher than the actual 
frequency as the satellite approaches an earth station.

• The apparent frequency is lower than the actual 
frequency as the satellite moves away from an earth 
station.

• The apparent frequency = the actual frequency when 
the earth station is 90° from the satellite’s path.
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Amateur Satellites

Doppler Shift

E2A01 -- What is the direction of an ascending 
pass for an amateur satellite?

A. From west to east
B. From east to west
C. From south to north
D. From north to south
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E2A06 -- What are Keplerian elements?

A. Parameters that define the orbit of a satellite
B. Phase reversing elements in a Yagi antenna
C. High-emission heater filaments used in 

magnetron tubes
D. Encrypting codes used for spread spectrum 

modulation

E2A10 -- What type of satellite appears to stay 
in one position in the sky?

A. HEO
B. Geostationary
C. Geomagnetic
D. LEO
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E2A11 -- What type of antenna can be used to 
minimize the effects of spin modulation and 
Faraday rotation?

A. A linearly polarized antenna
B. A circularly polarized antenna
C. An isotropic antenna
D. A log-periodic dipole array

Amateur Satellites

Satellite Operation
• There are 3 main types of satellite systems.

• Repeaters.
• Transponders.
• Digital store & forward (PACSATs).
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Amateur Satellites

Satellite Operation
• Repeaters.

• FM voice repeaters on satellites function exactly like 
repeaters on the surface of the Earth.

• Typically satellite repeaters are cross-band repeaters.
• Repeater input & output frequencies are on different bands.

• Repeaters are installed on the International Space 
Station (ISS), AO-27, AO-85, & other satellites.

Amateur Satellites

Satellite Operation
• Repeaters.

• Some satellite repeaters 
can be accessed using a 
dual-band handheld radio 
with a hand-held 
2m/70cm beam.
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Amateur Satellites

Satellite Operation
• Transponders.

• A linear translator that receives a range of frequencies 
in one band & shifts it to a range of frequencies in a 
different band.

• Many stations can communicate through the satellite 
simultaneously using different modes.

Amateur Satellites

Satellite Operation
• Transponders.

• Any type of signal can be sent using a transponder.
• Since all users share the available power, an earth 

station’s effective radiated power (ERP) should be 
limited.  Also, continuous-duty modes such as RTTY or 
FM are not normally used.
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Amateur Satellites

Satellite Operation
• Transponders.

• An inverting linear transponder inverts the uplink 
signals before retransmitting them on the downlink 
frequency.

• Uses the mixer’s difference (f1 - f2) products rather than the 
sum (f1 + f2)products.

• A USB signal is converted to LSB and vice versa.
• Increasing your signal’s frequency on the uplink results in a 

decrease of your signal’s frequency on the downlink and vice 
versa.

• A signal’s position in the band is reversed.
• Negates the effects of Doppler shift.

Amateur Satellites

Satellite Operation
• Digital store & forward (PACSATs).

• Satellite-based file servers that can store messages for 
retrieval by another station at a different location in the 
orbit.

• Uses packet radio.
• AO-16 or PACSAT.
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Amateur Satellites

Satellite Operating Frequencies
• Satellite “mode” denotes uplink & downlink 

frequency bands.
• Pair of letters.

• 1st letter = uplink frequency.
• 2nd letter = downlink frequency.
• Mode U/V means 70cm uplink & 2m downlink.

Amateur Satellites

Satellite Operating Frequencies
• Mode Designators

BandDesignator

15m (21.0 MHz to 21.45 MHz)
10m (28.0 MHz to 29.7 MHz)

H

2m (144 MHz to 146 MHz)V

70cm (435 MHz to 438 MHz)U

23cm (1.26 GHz to 1.2 GHz)L

13cm (2.4 GHz to 2.45 GHz)S

5cm (5.8 GHz)C

3cm (10.45 GHz)X

1.2cm (24 GHz)K
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E2A02 -- Which of the following is characteristic 
of an inverting linear transponder?

A. Doppler shift is reduced because the uplink 
and downlink shifts are in opposite directions

B. Signal position in the band is reversed
C. Upper sideband on the uplink becomes lower 

sideband on the downlink, and vice versa
D. All these choices are correct

E2A03 -- How is an upload signal processed by 
an inverting linear transponder?

A. The signal is detected and remodulated on 
the reverse sideband

B. The signal is passed through a nonlinear filter
C. The signal is reduced to I and Q components, 

and the Q component is filtered out
D. The signal is mixed with a local oscillator 

signal and the difference product is 
transmitted
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E2A04 -- What is meant by the “mode” of an 
amateur radio satellite?

A. Whether the satellite is in a low earth or 
geostationary orbit

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 -- What do the letters in a satellite's 
mode designator specify?

A. Power limits for uplink and downlink 
transmissions

B. The location of the ground control station
C. The polarization of uplink and downlink 

signals
D. The uplink and downlink frequency ranges
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E2A07 -- Which of the following types of signals 
can be relayed through a linear transponder?

A. FM and CW
B. SSB and SSTV
C. PSK and Packet
D. All of these choices are correct

E2A08 -- Why should effective radiated power 
(ERP) be limited to a satellite that uses a linear 
transponder?

A. To prevent creating errors in the satellite telemetry
B. To avoid reducing the downlink power to all other 

users
C. To prevent the satellite from emitting out-of-band 

signals
D. To avoid interfering with terrestrial QSOs
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E2A09 -- What do the terms “L band” and “S 
band” specify regarding satellite 
communications?

A. The 23- and 13-centimeter bands
B. The 2-meter and 70-centimeter bands
C. FM and digital store-and-forward systems
D. Which sideband to use

E2A12 -- What is the purpose of digital store-and-
forward functions on an amateur radio satellite?

A. To upload operational software for the transponder
B. To delay download of telemetry between satellites
C. To hold digital messages in the satellite for later 

download
D. To relay messages between satellites
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Questions?

Amateur Extra Class

Next Week
Chapter 3

Rules & Regulations
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