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C. Single sideband

NET



Single Sideband is a modulation mode commonly used with HF operation and can
be essentially described as a variant of amplitude modulation (AM) that only uses
half of the signal and no carrier.

Because of this, it is easier to use over a long distance where the reduced
bandwidth usage results in less interference and the lack of carrier makes it more
likely that the signal will be copyable despite any interference.


http://en.wikipedia.org/wiki/Single-sideband_modulation

NET



Since packet radio benefits from good bandwidth and minimal audio amplitude
variations, both of which are advantages of FM; and because FM is an allowed
modulation method on VHF, FM is the most commonly used modulation for packet.
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Because packet radio passes traffic from one node to the next, the radio does not require long-
distance capabilities...just enough capability to reach the next node which passes the traffic
along other nodes to it’s intended destination.

Because of this, a VHF transceiver is adequate to accomplish the task of packet radio!




C. SSB

NET



The listed choices are: Frequency Modulation (FM), Single Side-Band (SSB), DRM, and
Phase Modulation (PM).

Single Side-Band is unique in that it does not transmit a carrier and requires
approximately half of the bandwidth of an FM signal; these two characteristics make it
ideal for long-distance and weak signal contacts in nearly any band because less of
the signal needs to make it through for the receiver to correctly copy the transmission.

For comparison, consider your AM/FM car radio; when you are too far from the tower,
the signal begins to fuzz making it uncopiable.

With SSB the signal would fade but you would have less "white noise" in the faded
signal and more of it would be just the voice part that you are interested in.

The downside to this mode is that without a carrier, even when the signal is strong it
may not be as clear as an AM or FM signal.



D. FM

NET



FM (Frequency Modulation) is the same modulation used by the FM radio in your car,
which makes it easier to remember.

Note that regular FM radio broadcast stations (music, talk radio, etc) use what is
commonly known as Wide FM, whereas ham radio generally uses Narrow FM which
uses less bandwidth (about 5-15kHz).



C.CW

NET



CW or "Continuous Wave" is also known as "Morse Code".

This consists of turning the RF carrier "on" and "off".

Since the signal only has to be strong enough to detect if the transmitter is on or not, it
requires very little bandwidth.



http://en.wikipedia.org/wiki/Morse_code#Amateur_radio
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A. Upper sideband

NET



As a convention agreed upon, the Upper Sideband is used for SSB on 10M HF, VHF and
UHF bands.

You will need to just remember upper sideband for the upper frequency bands.
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C. SSB signals have narrower bandwidth

NET



A rough way of understanding single sideband is to consider that AM voice transmissions have
two sidebands -- upper and lower, with each sideband being approximately half of the
bandwidth of the signal.

With Single Sideband there is no carrier and only one of the sidebands is used, either Upper or
Lower, and as a result SSB has a much narrower bandwidth.

It is true that SSB signals are more likely to be heard than FM signals when the signal is weak, but
this does not imply that they are less susceptible to interference or that they are easier to tune --
they are simply still copyable if a smaller portion of the signal makes it through.



NET



Single Sideband is a form of modified Amplitude Modulation (AM). Whereas AM
normally uses twice the bandwidth of the original carrier, Single Sideband avoids that
issue and also does not waste power on a carrier.

The bandwidth used by a single sideband voice signal varries between 300 and 3400
Hz, or .3 to 3.4 kHz. The approximate bandwidth, therefore, is the rough maximum
used, which is approximately 3kHz.


http://en.wikipedia.org/wiki/Single-sideband_modulation

C. Between 10 and 15 kHz

NET



This can be demonstrated on a 2 meter handheld radio if you have an interest to
see it; if you fransmit on 146.520MHz and listen on 146.525MHz you will likely still be
able to hear the signal. If you can't (or barely can) then the bandwidth is closer to

5kHz (standard for FRS radios, for example) and if you can hear it strongly it may
be closer to 10 or 15kHz. The further away you get the wider the bandwidth would

need to be for you to still be able to hear it.

Remember that if the bandwidth is 5kHz you will only hear them at the transmit
frequency +/- 2.5Khz, because the transmit frequency is the middle so half will be
above and half below. Most handheld radios seem to use 10kHz, but some
support "half deviation”" mode which uses 5kHz.



B. About 6 MHz

NET



Analog fast-scan TV transmissions use a lot of bandwidth compared to voice and
other modes because of how much information is attached to the minorities that
need to be transmitted.

The approximate bandwidth is about 6 MHz.
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NET



CW uses the least bandwidth of all commonly used modes; all you really need to
get across clearly is a single tone so that the receiving station can hear when it is
Ilonll or "Off".

A good rule of thumb for CW (Continuous Wave, Morse Code) is that when it asks
about bandwidth it's probably the smallest value listed.
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C. Health and status of the satellite

NET



Health and status of the s
satellite beaco

Some satellites may transmit other information, but the key word here is "typic
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B. Blocking access by other users

NET



Most analog satellites have what are called linear transponders which retransmit
signals in a relatively large "band" often 50-100kHz wide (the passband). What this
means, in effect, is that multiple simultaneous signals can be retransmitted (repeated)
al the same time.

The trouble is, if one of the signals is significantly more powerful than the other signals it
can effectively "blank out" the other signals -- somewhat like how you might be able
to see three separate dim flashlights on a distant hill, but if one of them is a powerful
flood light you would likely be blinded by that light and unable to see the other two

dimmer lights.



Thus, you should never use more power than you need when using a repeater
because doing so may "blind" the linear transponder to the other signals and block
access by other users




D. All of these choices are correct

NET



Satellite tracking programs tell you where a satellite is at a given time, including its
altitude and where it will be at the start and end of a pass, relative to your location.

The tracking programs even tell you how much to change your transmitter's and
receiver's frequency to compensate for the Doppler shift you get when the satellite is
coming toward you or moving away from you.

So all of these answers are correct.
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D. All of these choices are correct

NET



Some of the things that you can get from the CW beacon is the mode the satellite will

be in at which phase counts, keplerian data and other general announcements. The

RTTY bulletins contain the same data as the CW plus satellite status telemetry. Packet
(AX.25) is also used for telemetry.



D. A transmission from a satellite that contains status information

N

NET



A beacon provides us with a gauge to determine how much power we should use. If
you transmit your signal and compare it to the beacon strength, you can then adjust
your power up or down to match the beacon. That would be the optimum transmitting
power for your station.

The next thing that the beacons provide us with is a schedule of the satellite's activity.
It might tell you that it is on during a particular time period and off during others.

The beacon can also help us tune our radio to compensate for doppler shift. Since we
know the beacon is supposed to be on a certain frequency, we can calculate where
our signal will be based on the current reception of the beacon




B. The Keplerian elements

NET



Keplerian elements are the parameters that define the orbit of a satellite. From these
elements, the program can compute the time and bearing of a satellite pass, relative
to your position on the earth.

The weight of the satellite enters into the equation, but it's the Keplerian data that the
tracking program uses.

The last observed time of zero Doppler shift would be the time that the satellite was
moving neither toward you nor away from you (like when it was overhead, for
example). While this might be interesting data, it isn't enough to predict where it will be
coming from or going to on its next pass, or at what altitudes.



The Six Keplerian Elements
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C. An observed change in signal frequency caused by relative motion between the

satellite and the earth station

N

NET



The most common references to the doppler effect (or doppler shift) refer to sound;
one of the most common examples used in high school science classes involves a fire
engine (or other vehicle with a siren) whose siren seems to drop in pitch drastically
when the vehicle passes you.

The producer of the sound does not actually change frequency, but the relative speed
of the vehicle producing the sound to the object (you) receiving the sound makes it
seem to you that it does.

The same principle applies to a radio frequency signal; the relative motion between a
satellite and the earth station can cause a shift in the frequency at which you can
receive the signal depending on what its position and momentum are relative to the
receiving station.


http://en.wikipedia.org/wiki/Doppler_effect

in the 10 meter band

B. The satellite uplink is in the 70 centimeter band and the downlink is in the 2 mete
band

N

NET



"mode U/V" is short for "mode UHF/VHF" -- meaning that the uplink is UHF, meaning 70
cm, and the downlink is VHF, meaning 2 meters. There are of course other UHF bands
besides 70cm and other VHF bands besides 2m, but they are not commonly used by
amateur radio operators and so the term is understood to mean the standard UHF/VHF
bands.




B. Rotation of the satellite and its antennas

NET



Satellites are not stationary in space; they are constantly moving, and generally they
are rotating as well. As they turn, the antennas on the satellite change position relative
to your location. The signal may fade if the antennas are directional, or even if
omnidirectional, if they are obscured by the rest of the satellite.

This is referred to as "spin fading" because the fading is caused by the satellite
spinning around.



C. The satellite is in a Low Earth Orbit

NET



Just remember that we are talking a
if you haven't seen it before, but LEO refers to the position,

It is, as the answer indicates, Low Earth Orbit.

NET



A. Anyone who can receive the telemetry signal

NET



Yep, anyone who can receive the telemeiry signal is allowed to receive
telemetry from a space station but not allowed to transmit to one without a
license.

With the availability of inexpensive RTL-SDR USB dongles, many people are trying
their hand at receiving telemetry from space stations even if they don't have a
license. For some of us, this sort of thing is what got us interested in amateur radio
to begin with.




T8B12
WHICH OF THE FOLLOWING IS A GOOD WAY TO JUDGE WHETHER YOUR UPLINK POWER IS
NEITHER TOO LOW NOR TOO HIGH?

C. Your signal strength on the downlink should be about the same as the beacon



The term uplink suggests that the question was written with amateur radio satellites in mind; most
amatevur radio satellites have what is called a linear transponder, which listens to a relatively
large passband (perhaps 50-100kHz wide, where a normal SSB signal uses 3kHz or less) and

retransmits it on another frequency (the downlink). In this way, multiple signals can be carried
simultaneously by the satellite.

If your uplink power is too low, your signal coming back may not be strong enough to be heard;
on the other hand, if your power is too high you could "blind" the satellite to other signals,
blocking them from using it.

The satellite will constantly transmit a Morse Code (CW) beacon on the downlink; you can use
that and compare it to your signal strength when it comes down. If your signal is stronger than
the beacon then you are likely overloading the receiver and potentially blocking other users; if
your signal is weaker than the beacon then the receiver isn't hearing you as strongly as it could.
Adjust your power until the your signal strength on the downlink is the same as the beacon and
you're in the "just right" zone =]



C. Radio direction finding

NET



When there is radio interference, whether intentional or unintentional, you can use
radio direction finding to track down the interfering noise source.

This can be a directional antenna or some other means of determining where the
offender is located.

After you have a direction from two locations you can pinpoint where to go to find
your culprit.
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B. A directional antenna

NET



A hidden transmitter hunt, also known as a "Fox Hunt", involves having a hidden
transmitter (the "fox") that transmits periodically while other operators attempt to
find it. The simplest way to do this is to watch the signal strength meter on your
radio while rotating a directional antenna to find out from which direction the
signal is strongest.

A cadlibrated SWR meter might be helpful for tuning your antenna, but for a fox hunt
you may actually want an out of tune antenna -- since it wouldn't receive as well,
it would be easier to see where the signal is coming from.


http://en.wikipedia.org/wiki/Transmitter_hunting

NET



A. Contesting

NET



Contests are a very popular and fun use of HF.

During a contest, all operators participating keep a log of what stations they have
contacted and rather than having a conversation with them will exchange the
minimum information required to confirm the contact and for the contest rules with as
many stations as possible for the duration of the contest.

The goal is to make as many verifiable contacts as possible within a certain time
frame and/or bands.


http://www.ng3k.com/

18C04
WHICH OF THE FOLLOWING IS GOOD PROCEDURE WHEN CONTACTING ANOTHER
STATION IN A RADIO CONTEST?

C. Send only the minimum information needed for proper identification and the
contest exchange



Since the purpose of a radio contest is o see how many stations you can contact
during the duration of a contest, the most important things are to make sure that
both stations have accurately recorded the identification of the stations (so you

should certainly not use only two letters of your call) and that you don't take more
of their time than necessary, thus slowing them down (and so you shouldn't work

the station more than once).

Always be brief, but also be concise and complete.



A. A letter-number designator assigned to a geogra

NET



A Grid Locator, also known as a Grid Square, is basically a shorthand of location
based on latitude and longitude.

ICOM America, Inc. ® 2380 - 116th Ave. NE, Bellevue, WA 98004 # Customer Service: 425-454-7619
O, 04 A, I K by b0 w0, 34243701

www.icomamerica.com



http://www.arrl.org/grid-squares




B. By using DTMF signals

NET



IRLP: Internet Radio Linking Project
DTMF: Dual Tone - Multi Frequency

DTMF is the generic term for Touch-Tone, which is a registered trademark of ATI. Your
touch-tone phone is technically a DTMF generator that produces DTMF tones as you
press the buttons.

Communicating with an IRLP node requires the keying of DTMF signals, sent manually
by key pad or automatically.

A repeater could require CTCSS (Continuous Tone-Coded Squelch System) or DCS
(Digital Code Squelch) to communicate with it, regardless of IRLP, but IRLP itself does
not depend on CTCSS or DCS tones.

Also, some repeaters require a special password that you send along with the DTMF
signals, but the IRLP access is still accomplished by using DTMF signails.



ation when linked over the internet to another

D. A method of delivering voice communications over the internet using digital

techniques

NET



Think of Voice Over Internet Protocol (VoIP) as Vonage or Skype.

You're using the Internet to send the audio signal (voice) from a receiver (or a
computer) to another radio or another computer for transmission through a radio.

Internet Modem Router VolIP Phone Adapter Home Phone

Regular Phone Cable
Ethernet Cable
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A. A technique to connect amateur radio systems, such as re
using Voice Over Internet Protocol (VolP)

NET



IRLP is one of several projects used for linking repeaters and other systems across
the internet.

Amateurs use DTMF tones (phone keypad) on a radio to send control codes to the
repeater to link or unlink with another repeater or node.

Similar technologies include Echolink, DMR, and Icom's D-Star network.



http://www.irlp.net/
http://www.echolink.org/
http://en.wikipedia.org/wiki/D-STAR

D. All of these choices are correct

NET



The best place to find information such as a list of active nodes that use VolP is
from an actively maintained repeater directory.

A Repeater Directory is a list that someone (company, club, community, etc)
maintains of repeaters that has information such as what features are on the
repeater, who owns it, callsign, etc.

There are many repeater directories, both on paper and on the internet
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D. You must register your call sign and provide proof of license

N

NET



Echolink is a system of Internet-connected repeaters that can be connected to
with client software and used to receive and transmit on amateur radio bands
(VHF and UHF). It is essentially a method of remotely controlling a station, so when
using it you are the control operator of whichever station you are using.

Since you can't legally be a control operator of an amateur station without a
license, whether control is remote or local, you must register your call sign and
provide proof of license to use the network.

Echolink clients are available for desktop/laptop operating systems, and less
sophisticated clients are available for use on mobile devices.
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A. A gateway

NET



In computer terms a gateway is the name of a device that connects two different
networks together; a router is a type of gateway.

Thus, a station that connects a packet radio network to the Internet is also a gateway.

A digipeater is a station that receives packets and then retransmits them; it's the only
distractor that would make any sense, but it has nothing to do with the Internet, though
it is possible for a digipeter to also be a gateway.

Repeaters simultaneously retransmit signals on another frequency and are used for
voice operation; beacons transmit some form of information periodically. Neither has
anything to do with packet radio.



D. All of these choices are correct

NET



Digital communications methods are methods that send digital information (encoded
in bits, 0 or 1) instead of sending an analog signal, such as voice or video.

The methods listed here are all digital modes:

Packet Radio is probably the best known digital mode which can be thought of as
using a modem over a radio to allow computers to exchange data

PSK31 is short for Phase Shift Keying, 31 Baud and is more of system for chat over radio;
it allows real-time keyboard to keyboard informal chat between operators.

MFSK is short for Multiple frequency-shift keying and is a variation of FSK, a method
used by some packet radio systems.

IEEE 802.11 is a set of specifications for implementing wireless local area network
(WLAN) computer communication in the 900 MHz and 2.4, 3.6, 5, and 60 GHz
frequency bands.



http://en.wikipedia.org/wiki/Packet_radio
http://en.wikipedia.org/wiki/PSK31
http://en.wikipedia.org/wiki/Multiple_frequency-shift_keying
https://www.google.com/url?sa=t&source=web&rct=j&url=https://en.m.wikipedia.org/wiki/IEEE_802.11

A. Automatic Packet Reporting System

NET



APRS, Automatic Packetf Reporting System, is a standard utilizing packet radio and a
GPS to send beacons with the location of the unit.

There are many things you can do with APRS, but many use it on bicycles to track their
progress, on their vehicle to track where it is, etc.

There have even been reports of APRS-equipped vehicles being stolen and then
quickly tracked down thanks to the APRS unit.



http://www.aprs.org/
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APRS proves especially useful:

in Search and Rescue operations when the Emergency Coordinator must be able to
track each rescue’s location in real-time.

Packet Radio when getting traffic to it’s final destination via the path of least
resistance is necessary.

Allowing amateur radio operators to know where other operators are located in
relation to themselves.

Race Coordinators to know where each competitor is located for accountability.

Shipping companies can track the location of their fleet & freight.



T8D03
WHICH OF THE FOLLOWING DEVICES IS USED TO PROVIDE DATA TO THE TRANSMITTER
WHEN SENDING AUTOMATIC POSITION REPORTS FROM A MOBILE AMATEUR RADIO
STATION?

D. A Global Positioning System receiver



Automatic location reports need to know the location to automatically report; thus,
they use a GPS just like anything else would.

—»

™ At 10:27:056 UTC, the tracker was localed at
TRACKER ".II 51 degrees 57.9762 minutes North,

0 degrees 29,3256 minutes West, af an
g‘ “ altitude of 75.7m ASL, and used 4 GPS
satellites fo determine this position.




C. An analog fast scan color TV signal

NET



If you ask a broadcast engineer, NTSC stands for Never The Same Color, because his
job is to keep all the cameras looking the same.

Now that TV is in the Digital Age the only people you see using the NTSC broadcast
standard are Amateur Radio Operators.

Actually, NTSC stands for National Television Systems Committee. They created the
rules that governed what the broadcast signal would be electronically so every TV
would be able to display the correct picture. And what all this has to do with analog
fast scan color TV signals, no one really knows.
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T8D05
WHICH OF THE FOLLOWING IS AN APPLICATION OF APRS (AUTOMATIC PACKET
REPORTING SYSTEM)?

A. Providing real-time tactical digital communications in conjunction with a map
showing the locations of stations



It helps to know what APRS is and does. It transmits a station's GPS coordinates, so
other stations can locate it.

The components are a GPS receiver, a ham radio transmitter, and some logic to
connect the two...so the transmitter sends out the GPS coordinates.

It just provides real time communications that gives your location. In conjunction with
a map, it shows your location to the stations that receive your GPS coordinates via the
APRS system.

It has nothing to do with counting packets, It doesn't require voice over Internet, and It
doesn't count stations connected to a repeater.



B. Phase Shift Keying

NET



Phase Shift Keying is a method for dig
sort) by varying (keying) the phase o

Phase refers to where you are in the cycle (the peaks and valleys of the sine wave)

N

NET


http://en.wikipedia.org/wiki/Phase-shift_keying

A. A technique for time-multiplexing two
repeater channel

NET



DMR is one of several digital modes. It's the only one that uses ‘time-multiplexing’ to
allow two digital voice signals to be repeated through the same repeater, using the
same 12.5 kHz repeater channel.

It's not a position tracking system.
It's not a logging technique.

The third distractor is tempting, because it talks about two simultaneous repeater
inputs, but the part about time-multiplexing is unique to DMR, so the best answer.
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D. All of these choices are correct

NET



A checksum is an error detection method used by many data transmission types
including packet radio.

Basically all bytes in the message are added (summed) up and sent as a "checksum".
The receiving station repeats this process and "checks" the result against the
checksum it received from the sending station.

If the checksum fails (the sums don't match) then an automatic repeat request is sent.

Since packet radio is a form of amateur radio communications the destination station
is generally identified at least by call sign, so that information is often included in the
header as well.

| Header | Payload ____[cHK]




C. International Morse

NET



CW stands for "Confinuous Wave®, which is a sine wave: an electromagnetic wave of
constant amplitude and frequency.

This wave can be interrupted, creating an "off" state. The on and off states can be used
to transmit Morse code.

The original version of Morse code developed by Samuel Morse is often referred to as
Railroad Morse code or American Morse code—American because the rest of the
world adopted International Morse. Eventually International Morse also replaced
Railroad Morse in America, and this is what we use today.

The term CW comes up a lot: whether you remember what CW stands for or not, every
amateur radio operator should know that CW means Morse code.
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D. All of these choices are correct

NET



WSJT is software that facilitates short, quick digital transmissions and is very useful for
weak signals.

As such, it's great for moon bounce (Earth-Moon-Earth), weak signal beacons and
meteor scatter, all of which result in very little of the transmitted signal reaching
anyone's receiver.
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C. A digital scheme whereby the receiving station detects errors and sends a request

to the sending station to retransmit the information

N

NET



ARQ stands for Automatic Repeat reQuest

When the receiving station detects an error, it automatically sends a repeat
request to the sending station.

It has nothing to do with encryption (which would be illegal except for sending
commands to a satellite), or video signals, or data compression.

Indeed, it takes a long time to have the receiving station send a repeat request
and to then re-transmit the message, or portion of the message.



T8D12
WHICH OF THE FOLLOWING BEST DESCRIBES BROADBAND-HAMNET(TM), ALSO REFERRED
TO AS A HIGH-SPEED MULTI-MEDIA NETWORK?

A. An amatevur-radio-based data network using commercial Wi-Fi gear with modified
firmware



Broadband-Hamnet was at one time called HSMM-Mesh™ and is one of a couple of
different projects which are basically intended to create a peer to peer wireless
network on ham radio frequencies.

The first iteration of this involved using the Linksys WRT-54G -- a highly modifiable
consumer access point -- with custom firmware on 2.4ghz channel 1, which is actually
part of the ham radio allotted spectrum.

The idea is that "mesh nodes” can connect to each other automatically and route
traffic between each other, thus providing a wireless network which covers a city (or
larger) by creating interlinking nodes.

In practice this is more difficult than you might expect, due to congestion on 2.4ghz
frequencies, but the project has expanded to include support for other access points
and bands as well.
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Broadband-Hamnet in a box




B. A digital mode capable of operating in low signal-to-noise condi
on 15-second intervals
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FT8 is a relatively new digital mode which became popular in 2017; it very quickly
largely replaced JT65 because it's much faster.

FT8 is usually used on HF bands and it can achieve very long distances because it
is extremely tolerant of noise and interference.

It requires that both transmitter and receivers synchronize their computer time with the
same time source (which is easy with the internet).

When you transmit, you transmit for 15 seconds and send only a very short (75 bit)
message with a 12 bit checksum.
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C. A device that assists in manual sending of Morse code
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An Electronic keyer is the modern fancy replacement for the traditional telegraph key, or in
other words a device that assists in manual sending of Morse code.

An Electronic keyer can have a variety of functions including:

Separate keys for sending dots and dashes at a specified rate.

The ability to set a limited transmission rate (in WPM) while allowing the operator to "get
ahead" of the current transmission by buffering up additional code or word spaces to be
sent in sequence after previously entered code is sent.

The ability to continually send dots or dashes by holding down a key so that fewer hand
movements are required to transmit a series of dots or dashes.

The ability to combine some functions with the use of a traditional key that is plugged
into the electronic keyer.
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Often they are
hardware devices
but they can also

be computer or
smartphone
software
applications that
provide these and
other functions.
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