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Fun On Repeaters (p. 88)

T5C01 (B)
What is one purpose of a repeater?

= A. To cut your power bill by using someone
else's higher power system

= B. To extend the usable range of mobile and
low-power stations

. To transmit signals for observing

propagatlon and reception

= D. To communicate with stations in services
other than amateur
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T3C02 (D)

What is considered to be proper repeater
g practice?

= A. Monitor before transmitting and keep
transmissions short

= B. Identify legally
= C. Use the minimum amount of

= D. All of these answers are correct




T5C04 (C)

Why should you pause briefly between
smissions when using a repeater?

= A. To let your radio cool off

= B. To reach for pencil and paper so you
can take notes

: C. To listen for anyone wanting to break

5 D To dial up the repeater's autopatch




T15C02 (B)
What is a courtesy tone?
one used to identify the repeater

= B. A tone used to indicate when a
transmission is complete

= C. Atone used to indicate that a
message is waiting for someone

s D, A tone used to activate a receiver in
case of severe weather

BUT...wait a second before you talk!




T5C03 (A)

Which of the following is the most
_important information to know before
using a repeater?

= A. The repeater input and output
frequencies

= B. The repeater call sign
ter power level

: D Whether or not the repeater has an
autopatch
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T5C07 (A)

What is meant by the terms input and output

frequency when referring to repeater
~operations?

SRR R e e

= A. The repeater receives on one frequency and
transmits on another

= B. The repeater offers a choice of operating
frequencies

= C. One frequency is used to control the

repeater and another is used to retransmit
recerved S|gnals

on one frequency before it will begin
transmitting




The repeater receives on one
frequency and transmits on another

Hill-top
Repeater
147.9 MHz roceive

Mobiles: 147.9 MHz transmift




T5C05 (A)

What is the most common input/output
y offset for repeaters in the 2-

meter band?

* A. 0.6 MRz Most modern handhelds

= B. 1.0 MHz have automatic 2 meter

» C 1.6 MHz repeater shifts

- programmed into them,
SO you rarely have to
set the offset. .6 MHz
= 600 KHz

11




T5CO06 (D)
What is the most common input/output

= A. 600 kHz

* B. 1.0 MRz have automatic 70 cm
= C. 1.6 MHz (440 MHZz) repeater

Most modern handhelds

them so you rarely have
to set the offset.

12




T3A02 (B)

How do you call another station on a repeater if
/ the station’s call sign?

= A Sa "break break” then say the station's call
sign

= B. Say the station's call sign then identify your
own station

= C. Say "CQ" three times then the other
~station’s call sign

= D. Walit for the statlon to call "CQ" then answer
It

13




Some repeaters configured to respond only to subaudible
signals containing a specific tone. They will only respond
to user signals and will ignore other signals. This is known

CTCSS. Most hams call these “PL” which means “private
line”. There are over 40 tone frequencies, and they are
already programmed into modern radios.

625Hz B47Hz B70Hz B93Hz F19Hz  744Hz  77.0Hz  797Hz  825H:z
854Hz  885H:  91E5Hz  948Hz  974Hz 1000Hz 1035Hz [1072Hz 110.9H:z
1148Hz 1188Hz 123.0Hz 1273Hz 1318Hz 1365Hz 1413Hz 146.2Hz 151.4Hz
166.7Hz  1627Hz 1679Hz 1738Hz 1799Hz 1862Hz 1928Hz 2035Hz 210.7Hz

233 6Hz




T9BO7 (C)

What is a good thing to remember when
_using your hand-held VHF or UHF radio

" to reach a distant repeater?

= A. Speak as loudly as possible to help
your signal go farther

= B. Keep your transmissions short to
conserve battery power

~-C—Keep-the-antenna as close to vertical
as you can

= D. Turn off the CTCSS tone

15




Hold your radio as
vertical as possible
to get the best
signal!

16




T9B09 (B)

What might be a way to reach a distant
repeater if buildings or obstructions are
~ blocking the direct line of sight path?

= A. Change from vertical to horizontal
polarization

= B. Try using a directional antenna to find a path
that reflects signals to the repeater

= C. Ask the repeater owners to repair their

receiver
= D. Transmit on the repeater output frequency

17




Directional Beam Antenna




T9B05 (D)

= What should you do if a station reports that
your S|gnals were strong just a moment ago,

= A. Change the batteries in your radlo to a
different type

= B. Speak more slowly so he can understand
your better

= C. Ask the other operator to adjust his squelch
_control

= D. Try moving a few feet random reflections
may be causing multi- path distortion.

19




Multipath distortion is caused by signals
bouncing off of nearby structures

20




T5D12 (D)
What might be the problem if you receive

is distorted or weak?

= A. Your transmitter may be slightly off
frequency

= B. Your batteries may be running low

21




T6C09 (D)

What is a practical reason for being able
_W when using repeaters?

= A. To send and receive messages others
cannot overhear

= B. To conform with FCC licensing
requirements

C. To decode packet radio transmissions

= D. To recognize a repeater ID sent Iin
Morse code

22




T2B04 (D) [97.119(b)]

What IS an acceptable method of
identification

= A. By phone using the English language

= B. By video image conforming to
applicable standards

code at a speed not to
exceed 20 words per minute

= D. All of these answers are correct.

23




T5C11 (C)
What IS the term for a series of repeaters

provide users with a wider coverage?

= A. Open repeater system
= B. Closed repeater system
= C. Linked repeater system

24




Calnet is a multi repeater amateur radio system
serving most of California and parts of Nevada.
The Calnet system consists of numerous fulltime
linked 440 MHz repeaters connecting San Diego to
San Francisco and Lake Tahoe. We have 440 MHz
Coverage in the areas of Los Angeles, Orange,

an Bernardino, Imperial, Riverside, San Diego,
Kern Ventura Fresno San Joaqum Alameda,
San Mateo Santa Cruz Santa Clara, Placer, El
Dorado, Washoe, Carson City and

Douglas Counties.

\ 25




- Banner

- Breckenridge

- Crystal Peak

- Diamond Peak
- Grizzly Peak

- Knox

- Loop

- Meadow

- Monument

10 - Onyx

11 - Otay

12 - Red Mountain
13 - Santiago Peak
14 - Sunol

15 - Sunset

16 - Thousand Qaks
17 - Mt. Vaca

W - fH ) b -

Fecehved power at best base from remole

-B0.0 cBmn
-B5.0 oS
=A00 cEemA
9510 A
000 B
0510 dBA
4100 B
1150 dB
-1 2000 ey
<1 2000 dEmA = ‘ if
Display threshokd level: -1:20.0 dBmvy - ey T o
R Bntenna - Type: Obid

Height 56 ft AGL  Gaire -2.15 dBd

MLES
(V] Sy S

-25 0 100

Cal-Met System Coverage
Pk by LA
Signal vﬁJJ Movember 2005




T5C13 (B)

Which of the following statements regarding
use of repeaters is true?

_A.All amateur radio operators have the right to
use any repeater at any time

= B. Access to any repeater may be limited by
the repeater owner

= C. Closed repeaters must be opened at the
request of any amateur wishing to use it

. _D. Open repeaters are required to use CTCSS
tones for access

Some repeaters are “closed” to the public and are accessible
by dues paying members. The dues is used to maintain the
repeater itself. There are several 440 MHz closed repeaters?




T5C14 (D)
What term is used to describe a repeater

club or group?
= A. A beacon station

= B. An open repeater
= C. A auxiliary station

28




T3B05 (A)

= What is the main purpose of repeater
coordination?

= A. To reduce interference and promote
proper use of spectrum

= B. To coordinate as many repeaters as
possible in a small area

= C. To coordinate all possible frequencies

: D. To promote and encourage use of
simplex frequencies

AS




T3B04 (C)

= Who is in charge of the repeater

= A. The local FCC field office
= B. RACES and FEMA

= C. The recognized frequency
coordination body

ouncil of America

30




SCRRBA
(REGIONAL FREQUENCY COORDINATOR)

Club Name: SCRRBA (REGIONAL FREQUENCY
COORDINATOR)

ARRL Section: Los Angeles

Contact Person

Name Michael P Penrose

Call Sign: W6AP Address: PO Box 5967

Clty S

State: CA

ZIP Code: 91117-0967
E' ail: admin@scrrba.org

31




T5C12 (A)

= What is the main reason repeaters should be
approved by the local frequency coordinator

- A Coordlnatlon minimizes interference
between repeaters and makes the most
efficient use of available frequencies

= B. Coordination is required by the FCC

= C. Repeater manufacturers have exclusive
terrltorles and you could be fined for using the

= D. Only coordinated systems will be approved
by the officers of the local radio club

32




There are three repeaters in Southern California that have
the same output on 145.280 MHz, but they have been
coordinated to use different PL inputs

Covina Repeater = 145.280 MHz

PL 141.3 MHz
Table Mtn Repeater = 145.280 MHz Output

Same

negative offset
PL 131.7 MHz

negative offset
PL127.3 MHz

33




T3B06 (C) [97.205(g)]

Who Is accountable if a repeater statlon
that wolate FCC rules?

= A. The repeater trustee
= B. The repeater control operator
= C. The transmitting station
e answers are corre Ct

Relax! Rarely will the F.C.C. get involved !

34




T2C03 (B) [97.205(a)]

What minimum class of amateur license
mustyou hold to be a control operator of
a repeater station?

= A. Technician Plus
= B. Technician
= C. General

Unfortunately in southern California there is
virtually no room for new repeaters!

35




T2C07 (C) [97.109(d)]
What type of amateur station does not

control point?
= A. A locally controlled station
= B. A remotely controlled station
= C. An automatically controlled station

stations 24/7 to be legal if they can control their
station automatically.

36




T2C09 (C) [97.3(a)]
What type of control is being used on a

preset
= A. Local control
= B. Remote control
= C. Automatic control

37




T3B02 (C)

= Which of the following statements is true
_of band plans?

RSN e e

- A. They are mandated by the FCC to
regulate spectrum use

= B. They are mandated by the ITU
= C. They are voluntary guidelines for

: D. They are mandatory only in the US

Band plans are determined by the ham community,
not the FCC! =




T3B03 (C)
= Who developed the band plans used by

= A. The US Congress

= B. The FCC

= C. The amateur community

= D. The Interstate Commerce Commission

39




T5C08 (A)
What | S the meaning of the term simplex

= A. Transmitting and receiving on the
same frequency

= B. Transmitting and receiving over a wide
area

= C. itting on one frequency and
recelvmg on another

= D. Transmitting one-way communications

40
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T5C09 (B)

What is a reason to use simplex instead
of a repeater’?

= A. When the most reliable
communications are needed

= B. To avoid tying up the repeater when
direct contact is possible

= C. When an emergency telephone call is
_heeded

= D. When you are travellng and need
some local information

42




T5C10 (A)

How might you find out if you could
communlcate with a station using simplex

= A. Check the repeater input frequency to
see If you can hear the other station

= B. Check to see if you can hear the other
station on a different frequency band

= C. Check to see if you can hear a more

- distant repeater

= D. Check to see if a third station can hear
both of you

43




The “reverse “ key is
ikt v D used to check the

e ——— input frequency
bl momentarily. On the
R - Yaesu VX-/Ritis

- . 2  labeled “RV”




Emergency! (p. 102)

= Which type of traffic has the highest
priority?

= A. Emergency traffic

= C. Health and welfare traffic
= D. Routine traffic

45




T8A11 (B) [97.101(c)]
What type of communications has priority

Service?
= A. Repeater communications
= B. Emergency communications
= C. Simplex communications

ommunications

46




T8A12 (D) [97.101(c)]

ust priority be given to stations

providing emergency communications?

A. Only when operating under RACES

B. Only when an emergency has been

declared

_C. Any time a net control station is on
the air
D. At all times and on all frequencies

47




T8A09 (D)

What is an appropriate way to initiate an
emergency call on amateur radio?

Vel as loudly as you can into the
microphone

= B. Ask if the frequency is in use and wait for
someone to give you permission to go ahead
before proceeding

= C. Declare a communications emergency

LD layday, Mayday, Mayday' ' followed by
any statlon come in please” and identify your
station

48




T8B02 (C) [97.403]

= When may you use your amateur station to
transmit a "SOS" or "MAYDAY" signal?

A OnIy when you are transmitting from a ship
at sea

= B. Only at 15 and 30 minutes after the hour

= C. When there is immediate threat to human
life or property

announced a weather warnlng

49




T8B08 (B) [97.403, 97.405(a),(b)]

When can you use non-amateur frequencies or
equipment to call for help in a situation

= A. Never; your license only allows you to use

the frequencies authorized to your class of
license

= B. In a genuine emergency you may use any

means at your disposal to call for help on any
frequency

= D. When you have permission from a police
officer on the scene

Try not to call on police or fire frequencies. You may later be
in ajlot of trouble! 50




T8A10 (D)

What are the penalties for making a false

= A. You could have your license revoked

= B. You could be fined a large sum of
money

= C. You could be sent to prison
1swers are correct

51




TSAO0S (B)

What should you do if you hear someone
reportlng an emergency?

= A. Report the station to the FCC
|mmed|ately

= B. Assume the emergency is real and act
accordingly

. C Ask the other station to move to a

= D. TeII the statlon to call the police on the
telephone

52




T8A03 (D)

What should you do if you are in contact with
another station and an emergency call is

= A. Tell the calling station that the frequency is
In use

= B. Direct the calling station to the nearest
emergency net frequency

= D. Stop your contact immediately and take the
emergency call

53




T8CO7 (B)

What should the net control station do if
someone breaks in with emergency

= A Ask them to wait until the roll has been
called

= B. Stop all net activity until the
emergency has been handled

= C. Ask the station to call the local police

~and then resume normal net activities

= D. Ask them to move off your net
frequency immediately

o4




T8CO08 (C)

What should you do if a large scale emergency
has just occurred and no net control station is

= A. Wait until the assigned net control station

comes on the air and pass your traffic when
called

= B. Transmit a call for help and hope someone
will hear you

= C. Open the emergency net immediately and

—ask for check-ins

= D. Listen to the local NOAA weather broadcast
to find out how long the emergency will last

95




T8CO03 (C)

What should you do to minimize disruptions to
an emergency traffic net once you have
_checked in?

= A. Whenever the net frequency is quiet,
announce your call sign and location

= B. Move 5 kHz away from the net's frequency
and use high power to ask other hams to keep
clear of the net frequency

- C Do not transmlt on the net frequency until
. O\ - : bv-the n et CO ntrOI St at| on

= D. Wait until the net frequency is quiet, then
ask for any emergency traffic for your area

56




T8A02 (B) [97.113(a)(3)]

Under what conditions are amateur stations
allowed to communicate with stations operating

~in other radio services?
= A. When communicating with the space shuttle

= B. When specially authorized by the FCC, or in
an actual emergency

= C. When communicating with stations in the
_ Citizens Radio Service

= D. When a commercial broadcast station is
reporting news during a natural disaster

o7




T8A06 (A) [97.401(b)]
What is legally required to restrict a

—Sommunication?

= A. An FCC declaration of a
communications emergency

= B. Determination by the designated net
manager for an emergency net

' by an ARES/RACES
emergency coordlnator

= D. A Congressional declaration of intent

58




T8A04 (C)

What are the restrictions on amateur radio
commumcatlons after the FCC has declared a

- A The emergency declaratlon prohibits all
communications

= B. There are no restrictions if you have a
special emergency certification

= C. You must avoid those frequencies dedicated
to supporting the emergency unless you are
~ participating in the relief effort

= D. Only military stations are allowed to use the
amateur radio frequencies during an
emergency

959




T8AO1 (C) [97.401(b)]

What information is included in an FCC
declaration of a temporary state of
~ communication emergency?

= A. A list of organizations authorized to use
radio communications in the affected area

= B. A list of amateur frequency bands to be
used in the affected area

= C. Any special conditions and rules to be

~ observed during the emergency

= D. An operating schedule for authorized
amateur emergency stations

60




T8AO07 (D)

Who has the exclusive use of a frequency if the

~ FCC has not declared a communication
emergency?

= A. Any net station that has traffic
= B. The station first occupying the frequency

= C. Individuals passing health and welfare
‘communications

= D. No station has excluswe use in this
circumstance

But good operators stand clear for emergency net
op ration. 61




T8AO05 (B)

What is one reason for using tactical call signs
such as "command post" or "weather center”
—gUTiNg 3N emergency?

= A. They help to keep the general public
informed

= B. They are more efficient and help coordinate
public-service communications

- C They are required by the FCC

) They increase goodwill and sound
professional

62




T8B11 (C) [97.403, 97.405(a),(b)]

When can you use a modified amateur radio
transceiver to transmit on the local fire

artment frequency?

= A. When you are helping the Fire Department
raise money

= B. Only when the Fire Department is short of
regular equipment

= C. In a genuine emergency you may use any
means at your disposal to call for help on any

= D. When the local Fire Chief has given written
permission

63




T3D09 (C) [97.103(a)]

What rules apply to your station when

_using amateur radio at the request of
publlc service officials or at the scene of
an emergency?

= A. RACES

64




T8C04 (B)
What is one thing that must be included

= A. The call signs of all the stations
passing the message

= B. The name of the person originating the
message

65




T8C09 (D)
What is the preamble of a message”?
re-first paragraph of the message

text
= B. The message number

= C. The priority handling indicator for the
message

message as it passes through the
amateur radio traffic handling system

66




T8CO5 (A)

What is one way to reduce the chances of
casual listeners overhearing sensitive

~ emergency traffic?

= A. Pass messages using a non-voice mode
such as packet radio or Morse code

= B. Speak as rapidly as possible to reduce your
on-air time
= C. Spell out every word using phonetics

= D. Restrict transmission of messages to the
hours between midnight and 4:00 AM

67




T2D05 (A) [97.3(a)46]

What is the definition of third-party
communications?

stations for someone else

= B. Public service communications for a
political party

= C. Any messages sent by amateur

another amateur

68




T8CO02 (B)

What type of messages should not be
_transmitted over amateur radio

frequencies during emergencies?

= A. Requests for supplies

= B. Personal information concerning
victims

: D Estlmates of how much longer the
emergency will last

69




T8C10 (A)

What is meant by the term "check" in reference
to a message’?

= A. The check is a count of the number of words
In the message

= B. The check is the value of a money order
attached to the message

= C. The check is a list of stations that have
ne message

- D The check is a box on the message form
that tells you the message was received

70




T8C11 (B)
What is the recommended guideline for

“included in the text of an emergency
message?

= A. 10 words
= B. 25 words

71




T8B03 (A)

What is the primary function of RACES in
relation to emergeney activities’?

servmg Iocal state, and federal government
emergency management agencies

= B. RACES supports agencies like the Red
Cross, Salvation Army, and National Weather
Service

- C RACES supports the National Traffic

= D. RACES is a part of the National Emergency
Warning System

72
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T8B05 (C) [97.407(a)]
What organization must you register with

activities?
= A. A local amateur radio club
= B. A local racing organization
= C. The responsible civil defense

Commission

74




T8B06 (B)

What is necessary before you can join an
ARES group’?

= A. You are required to join the ARRL

= B. You must have an amateur radio
license

= C. You must have an amateur radio
license and have Red Cross CPR

= D. You must register with a civil defense
organization

75




Are you interested In
volunteering for ARES?

The Amateur Radio Emergency Service (ARES)
consists of licensed amateurs who have voluntarily
reqistered their qualifications and equipment for
communlcatlons duty in the public service when

/ licensed amateur, regardless of

membershlp In ARRL or any other local or national
organization, is eligible for membership in the ARES.
The only qualification, other than possession of an
Amateur Radio license, is a sincere desire to serve. ,




T8B04 (B)

What is the primary function of ARES in
relation to emergency activities?

local, state, and federal government
emergency management agencies

= B. ARES supports agencies like the Red
Cross, Salvation Army, and National Weather
Service

districts
= D. ARES supports local National Guard units

77




T3D10 (D)
What do RACES and ARES have In

= A. They represent the two largest ham
clubs in the United States

= B. One handles road traffic, the other
weather traffic

y handle emergency traffic

- D Both organizations provide
communications during emergencies

78




T8B01 (D)

What can you do to be prepared for an

emergency situation where your assistance
_might be needed?

m A. Check at least twice a year to make sure
you have all of your emergency response
equipment and know where it is

= B. Make sure you have a way to run your

equipment if there is a power failure in your
area

up and operate in the fleld

= D. All of these answers are correct

79




T8B07 (D)

What could be used as an alternate
source of power to operate radio
equipment during emergencies?

= A. The battery in a car or truck

= B. A bicycle generator

= C. A portable solar panel

nswers are correct

80




T7A02 (B)

Whlch of these items would probably
_not be very useful to include in an
emergency response Kit?

= A. An external antenna and several feet
of connecting cable

= B. A 1500 watt output linear amplifier

= C.A cable and cllps for connecting your

= D. A listing of repeater frequencies and
nets in your area

You probably won't find the power to run this ! e




Weak Signals (p.115)

What is the radio horizon?

= A. The point where radio signals between two points
are blocked by the curvature of the Earth —

= B. The distance from the ground to a horizontally
mounted antenna

- C The farthest pomt you can see when standing at the
s bl R —

= D. The shortest distance between two points on the
Earth's surface

82




f Tropospheric bending

‘
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Visual horizon -~

Radio horizon
(Approximately 15%
beyond the true horizon)

oy
Curvature of
the earth

- The Radio Horizon is the point where the
curvature of the earth blocks radio signals. 83




T9B11 (C)

Why do VHF and UHF Radio signals usually
_travel about a third farther than the visual

= A. Radio sighals move somewhat faster than
the speed of light and

= travel farther in the same amount of time

= B. Radio waves are not blocked by dust
particles

ms less curved to radio waves

than to Ilght
= D. Radio waves are blocked by dust particles

84




T9BO06 (B)
Why o [o UHF S|gnals often work better

- A lose power faster over dlstance

= B. The shorter wavelength of UHF signals
allows them to more easily penetrate urban
areas and buildings

= C. This is incorrect; VHF works better than
______UHF Inside buildings

= D. UHF antennas are more efficient than VHF
antennas

85




Now a word about those unlicensed FRS
“Family Radios” that are very inexpensive.

search & rescue since they transmit on the
the UHF band! Keep a pair on hand!

FRS Radios do
- not require
licensing!

86




T9B10 (B)

What term IS commonly used to describe

heard from mobile stations that are
moving while transmitting”?

= A. Flip-flopping
= B. Picket fencmg

= D. Pulsing

87




T9B02 (D)

What mlght o happenlng when we hear

= A. Signals are being reflected from outer
space

= B. Someone is playing a recording to us

: C Slgnals are being reflected by
e oFMS N OUr area

= D. A possible cause Is sporadic E
reflection from a layer in the ionosphere

88




“Sporadic”
E

"I'---_______ D Layer

Disappears
at Night
E Layer Almost
Disappears at Night
Night Time F Layers
F Layer Combine at Night

‘Radio waves may bounce off the E layer of
ionized particles and travel a long distance!




T6A04 (C)
Which type of voice modulation IS most

ntacts on the VHF and UHF
bands?

= AL FM SSB is “Single Side Band”

LOWER UPPER
SIDEBAND SIDEBAND

FREQUENCY




T6A07 (A)

Which sideband is normally used for VHF
_and UHF SSB communications?

= A. Upper sideband

= B. Lower sideband

= C. Suppressed sideband
= D. Inverted sideband

91




T5D11 (C)
What may be the problem if another

Ied and breaks up?
= A. You have the noise limiter turned on

= B. The transmitter is too hot and needs to
cool off

mlcrophone circuit and causing feedback
= D. You are operating on lower sideband

92




T9B01 (C)
Why are VHF/UHF signals not

= A. They are too weak to go very far

= B. FCC regulations prohibit them from
going more than 50 miles

= C. VHF and UHF signals are usually not

= D. They collide with trees and shrubbery
and fade out

93




VHF & UHF signals go right out into space!

signals pass

VHF & UHF inte outer space




T1C09 (C) [97.303]

What do the FCC rules mean when an amateur
frequency band is said to be available on a

L S S e e R

~ secondary basis?

= A. Secondary users of a frequency have equal
rights to operate

= B. Amateurs are only allowed to use the
frequency at night

= C. Amateurs may not cause harmful

~interference to primary users

= D. Secondary users are not allowed on
amateur bands
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T7A09 (A)
What is a grid locator?

to a geographic location
= B. Your azimuth and elevation
= C. Your UTC location
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T7A11 (B) [97.215(c)]

What is the maximum power allowed
vaeR-transmitting telecommand signals

to radlo controlled models?
= A. 500 milliwatts
= B. 1 watt
= C. 25 watts
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T7A12 (C) [97.215(a)]

What is the station identification requirement
when sending commands to a radio control

= A. Voice identification must be transmitted
every 10 minutes

= B. Morse code ID must be sent once per hour

= C. A label indicating the licensee's call sign and
address must be affixed to the transmitter

for this service
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Digital & Space (p. 122)

What name is given to an amateur radio
station that is used to connect other
amateur stations to the Internet?

= A

= C. Adigipeater
= D. A beacon station
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T6B04 (A)
What technology do Echolink and IRLP

= A. Voice over Internet protocol
= B. lonospheric propagation

= C. AC power lines

= D. PSK31
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EchoLink and IRLP

EchoLlnk® software aIIows licensed Amateur Radio
Internet, using voice-over-IP (VolP) technology. The
program allows worldwide connections to be made
between stations, or from computer to station, greatly
enhancing Amateur Radio's communications
capabilities. There are more than 170,000 registered
users in 158 nations worldwide!

e
and hardware. Coupled with the power of the Internet,
IRLP will link your repeater site or simplex station to the

world in a simple and cost effective way.
\

102




Linking

hdokile

=tations in
% Aregta

Tranacewer

Station"A"

~—oftware

P weith
EchoLink H
|

—xample

habile
=tations in
Area "B"

—

Station"B"

7L

Internetlink

F i
Tranzceiver

PC wyith
EchioLink




T6B06 (B)
What does the term IRLP describe?

= B. A method of linking between two or
more amateur stations using the Internet

= C. A low powered radio using infra-red
frequencies

lonal logging program.

Internet Radio Linking Project allows you to access
the internet through your radio!

104




T6B02 (A)

= A. Internet Radio Linking Project
= B. Internet Relay Language Protocol
= C. International Repeater Linking Project
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T6B05 (C)
What method is used to transfer data by

= A. VHF Packet radio

= B. PSK31

= C. Voice over Internet protocol

= D. None of these answers are correct
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V/UHF RTX Packet Interface
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T6B11 (D)

When using a portable transceiver how
ou-select a specific IRLP node?

= A. Choose a specific CTCSS tone

= B. Choose the correct DSC tone

= C. Access the repeater autopatch

= D. Use the keypad to transmit the IRLP
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EchoLink Nodes Are Easy To Find

GLENDORA, CA

Node Cali State Freq. PL/DCS Miles
3558 NZ6L CA 223.7200 100 2.24
CA 145.7250 250.30 4.69
CA 145.3800 100.00 4.69
CA 223.7800 100.00 4.69
CA 51.5000 100.00 11.78

CA 445.3200 14.57
KE6HRV CA 144.4800 88.50 17.16
3125 K6CBS CA 224.5600 7T7THz 20.23
3030 KB6THO CA 224.4800 110.90 24.05

3339 We6DVI CA 147.5250 114.8 24.65
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T6B10 (C)
Where might you find a list of active

A. The FCC Rulebook

= B. From your local emergency
coordinator

= C. Arepeater directory or the Internet

coordinator
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T6B07 (B)

Which one of the following allows
uter-to-radio linking for voice

transmlssmn’?
= A. Grid modulation
= B. EcholLink
= C. AMTOR

113




T6B03 (B)

Who may operate on the Echolink

SRHEH -----===-==s:s=ssssssss'ssssssssssssssssssss:s-s:sssssssssssssssssssssssssssiiiiis:siiiiis:si!!!:‘.."v e

: A. Only club stations
= B. Any licensed amateur radio operator

= C. Technician class licensed amateur
radio operators only

= D. person, licensed or not, who is
reglstered with the Echolink system

114




T6B01 (C)

statlons usmg Echolink?

= A. APRS
= B. PSK31
= C. Internet
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T6B0S (C)

re you listening to if you hear a

brief tone and then a station from Russia
calling CQ on a 2-meter repeater?

= A. An ionospheric band opening on VHF
= B. A prohibited transmission

ed DX station
= D. None of these answers are correct
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T6C01 (D)
Which of the following is an example of a

= A. Single sideband voice
= B. Amateur television
O ol Y/ V/o][e]<

= D. Packet radio
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T6CO1 (D)

Which of the following is an example of a
_digital communications method?

R R S e

: A. Single sideband voice
= B. Amateur television

= C. FM voice

= D. Packet radio
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TS5A08 (C)
What is connected between the

packet radlo station?
= A. Transmatch

= B. Mixer
= C. Terminal Node Controller

119




Figure 1 -Packet Radio Station

Pu=h to Talk:

Mo Ladio h‘
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- Speahker Ludio

Seral Connection Radio Connection

Basic connection only Basic connection only
requires pins 2,3,7 (DB-25) requires speaker and mic plugs

Packet radio is great for emergency communications
because the transfer of information is almost automaticw
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T5A09 (D)

Which of these items is not required for a
ket radio station?

= A. Antenna

= B. Transceiver

= C. Power source
= D. Microphone
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T5A10 (B)

What can be used to connect a radio with
“a computer for data transmission?

SRS e e

= A Balun
= B. Sound Card

= C. Impedance matcher
= D. Autopatch

-

f‘r

= S:guﬂLmk Maodel SL-

On  Pwr [JF'EIJ-' War PTT rw:@
@ Sound Gard - Radio Interface Y,




T5D13 (B)

What is one of the reasons to use digital
S|gnals mstead of analog S|gnals to

= A. Digital systems are less expensive than
analog systems

= B. Many digital systems can automatically
correct errors caused by noise and interference

. C Digital modulation circuits are much less

= D. All digital signals allow higher transmit
power levels
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T6C07 (D)

= A. A high-rate data transmission mode
used to transmit files

= B. A method of reducing noise
interference to FM signals

elevision signal

= D. A low-rate data transmission mode
that works well in noisy conditions

125




T6CO06 (B)

What does the abbreviation PSK mean?
: B Phase Shift Keying
= C. Packet Short Keying
= D. Phased Slide Keying
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T6CO06 (B)

What does the abbreviation PSK mean?
: B Phase Shift Keying
= C. Packet Short Keying
= D. Phased Slide Keying
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T6C02 (A)
What does the term APRS mean?
omatic Position Reporting System
: B Associated Public Radio Station
= C. Auto Planning Radio Set-up
= D. Advanced Polar Radio System

128




satelity GPS

Automatic Position Reporting System

144.800

144.800 pieszy

stacja domowa
1vs. SPILYR




T6CO03 (D)
What item is required along with your

location reports?

= A. A connection to the vehicle
speedometer

= B. A connection to a WWYV receliver

action to a broadcast FM sub-

carrier receiver
= D. A global positioning system receiver

“GPS!J q 130




Tranceivers
\ |

. TH-D7 Handheld

GPS Unit

THM-D700 Mobile

WEB4AFR, Bob



T7B08 (C)

What is the name of the group that
coordinates the building and/or launch of
the largest number of amateur radio
satellites?

= A. NSA

= B. USOC
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T7B05 (D)

= A. The primary transmit antenna on the
satellite

= B. An indicator light that that shows
where to point your antenna

Irface on the satellite

= D. A signal that contains information
about a satellite

133




T7B05 (D)

= A. The primary transmit antenna on the
satellite

= B. An indicator light that that shows
where to pomt your antenna

Irface on the satellite

= D. A signal that contains information
about a satellite |

(KZ




Satellite Beacon & Data Frequencies

This mode requires a 70 cm SSB/CW transmitter and a 2
meter SSB/CW receiver and supports CW and voice. Some

Designation Frequencies Transponder /
Beacon
AO -10 Downlink 145.810 B
Downlink 145.825- .975 T
Downlink 145.987 B
Uplink 435.027-.179 i




T7B06 (D)

What should you use to determine when
“VOu can access an amateur satellite?

: A A GPS receiver

= B. A field strength meter

= C. A telescope

= D. A satellite tracking program

136




Today’s Satellite Tracking software is very
colorful!
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T7B01 (D)

What class of license is required to use
satellites?

= A. Only Extra class licensees can use
amateur radio satellites

= B. General or higher class licensees who
have a satellite operator certification

nly persons who are AMSAT members

and who have paid their dues

= D. Any amateur whose license allows them
transmit on the satellite uplink frequency

138




1T7B02 (B)
How much power should you use to

= A. The maximum power of your transmitter

= B. The minimum amount of power needed
to complete the contact

= C. No more than half the rating of your

139




T7B03 (D)
What is something you can do when using

= A. Listen to the Space Shuttle

= B. Get global positioning information

= C. Make autopatch calls

= D. Talk to amateur radio operators in other

140




T7B11 (C)

What do the initials LEO tell you about an
__amateur satellite?

= A. The satellite battery is in Low Energy
Operation mode

= B. The satellite is performing a Lunar
Ejection Orbit maneuver

= C. The satellite is in a Low Earth Orbit

= D. The satellite uses Light Emitting
Optics

141




Low Earth Orbiting Satellites

travel in a circular orbit
moving from pole to pole.
These satellites collect data
In a swath beneath them as
the earth rotates on its axis.

LT

planet twice in a 24 hour
period.
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Low Earth Orbiting Satellites

moving from pole to pole.

These satellites collect data
RERVEIGREREEIURUEINER
the earth rotates on its axis.

LT

planet twice in a 24 hour
period.
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T7B0O7 (C)
What is Doppler shift?

= B. A mode where the satellite receives
signals on one band and transmits on
another

= C. A change in signal frequency caused
lon through space

: D A special digital communications
mode for some satellites

144




The Doppler Effect fox a movimg souml source
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T7B09 (C)
What is a satellite sub-band?

special frequency for talking to
su b marines

= B. A frequency range limited to Extra
Class licensees

= C.A portlon of a band where satellite
are permitted

: D An obsolete term that has no meaning
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T7B10 (B)
What is the satellite sub-band on 70-CM?

= B. 435 t0 438 MHz
= C. 440 to 450 MHz
= D. 432 to 433 MHz
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T7B04 (B)

Who may make contact with an astronaut
on the International Space Station using

= A. Only members of amateur radio clubs at
NASA facilities

= B. Any amateur with a Technician or higher
class license

= D. You cannot talk to the ISS on amateur
radio frequencies

149




ARISS Astronauts Talk With Hams On Earth

[ *

Elchael Foale, KBSUAC “John Phillips, KE5DRY st




Bandwidth & Interference
(p- 132)

Which emission type has the narrowest
bandwidth?

= A. FM voice

= D. Slow-scan TV
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T6A01 (C)

re phone transmissions?

- A The use of telephones to set up an
amateur radio contact

= B. A phone patch between amateur radio
and the telephone system

: C V0|ce transmissions by radio

he telephone handset near a
radlo transceiver's microphone and
speaker to relay a telephone call

152




T6A05 (D)

Which type of modulation is most
monly used for VHF and UHF voice

repeaters?
= A. AM
Frequency Modulation
= B. SSB gives the best sound
= C. PSK quality just like

commercial FM

=y broadcast radio

153




Carrier Wave (no modulation) The need for M od u |at| on

If modulation techniques were
not used, it would not be
possible to have more than one
radio station operating in the
same area. This is because there
would be no way of
distinguishing between them at
the receiver.

Time

Original Signal

Transmitted Signal

Frequency Modulated
Signal

Time
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T6A10 (C)
What is the approximate bandwidth of a

= A. Less than 500 Hz

= B. About 150 kHz

= C. Between 5 and 15 kHz
= D. More than 30 kHz
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T6A11 (B)

What is the normal bandwidth required
transm|SS|on using combined video and
audio on the 70-centimeter band?

= A. More than 10 MHz

= B. About 6 MHz

. D About 1 MHZ
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T6C04 (C)

What type of transmission is indicated by
_the term NTSC?

= A A Normal Transmission mode in Static
Circuit

= B. A special mode for earth satellite
uplink

. C A standard fast scan color television

= D A frame compression scheme for TV
signal
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T6A02 (C)

Which of the following is a form of

= A. Frequency modulation
= B. Phase modulation
= C. Single sideband

159




(SSB) AM radio communication technique in
which the transmitter suppresses one sideband
and therefore transmits only a single sideband.

Diouble bide-band or Amphtude Modulation.
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T6A09 (D)

What IS the approximate bandwidth of a

= A 1 kHz
= B. 2 kHz
= C. Between 3 and 6 kHz
= D. Between 2 and 3 kHz
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T6A08 (C)

What is the primary advantage of single
sideband over FM for voice transmissions?

signals
= B. SSB signals are less likely to be bothered by
noise interference than FM signals.

= C. SSB signals use much less bandwidth than

comparison to other modes.
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T3DO07 (C)

What effect might a break in a cable television
transmission line have on amateur
_communications?

= A. A break cannot affect amateur
communications

= B. Harmonic radiation from the TV may cause
the amateur transmitter to transmit off-
frequency

= C. TV interference may result when the
amateur statlon |s transmlttlng, or interference

= D. The broken cable may pick up very high
voltages when the amateur station is
transmitting

This may happen on the 2 meter band 163




T5D08 (C)

= What is the proper course of action to take
nbor reports that your radio signals

= A. You are not required to do anything

= B. Contact the FCC to see if other interference
reports have been filed

= C. Check your station and make sure it meets

vertical to horizontal

(7




T5D05 (A)

= What should you do first if someone tells you
that your transmissions are interfering with

= A. Make sure that your station is operating
properly and that it does not cause interference
to your own television

= B. Immediately turn off your transmitter and
contact the nearest FCC office for assistance

= C. Tell them that your license gives you the
rlght to transmlt and nothing can be done to
i

= D. Continue operating normally because your
equipment cannot possibly cause any
interference
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T3D02 (D)

Who is responsible for taking care of the

interference if signals from your transmitter are

teIeviS|on recelver’?

= A. You alone are responsible, since your
transmitter is causing the problem

= B. Both you and the owner of the television
receiver share the responsibility

- C The FCC must deC|de iIf you or the owner of

= D. The owner of the television receiver is
responsible

Bz t good hams will try to work with the owner to
_ resolve the problem.
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T5D09 (D)

What should you do if a "Part 15" device in your
nelghbors home is causing harmful

rence to your amateur station?

= A. Work with your neighbor to identify the
offending device

= B. Politely inform your neighbor about the rules

that require him to stop using the device if it
causes interference

ation and make sure it meets
the standards of good amateur practice

= D. All of these answers are correct
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T5A07 (D)

What type of filter should be connected to
~a TV receiver as the first step in trying to

prevent RF overload from a nearby 2-
meter transmitter?

= A. Low-pass filter
= B. High-pass filter
= C. Band pass filter

= D. Notch filter

168




T3D03 (C)

What is the major cause of telephone
interference?

= A. The telephone wiring is inadequate

= B. Tropospheric ducting at UHF
frequencies

= C. The telephone was not equipped with
adequate interference protection when
_____manufactured.

= D. Improper Iocatlon of the telephone in
the home
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STOP RADIO INTERFERENCE
Telephone

K-Y Filter Company

il Choke Filters

http://Iwww.ky-filters.com

Model AM-1 is for am Broadcast Band radio interference.
Model RF-1 is for Short Wave, Ham Radio, CB etc.

Inexpensive telephones
often leave out choke
félters =




T5D03 (B)

What is the most likely cause of
_telephone interference from a nearby
transmitter?

= A. Harmonics from the transmitter

= B. The transmitter's signals are causing
the telephone to act like a radio receiver

=_C. Poor station grounding
= D. Improper transmitter adjustment
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T5D04 (C)
What is a logical first step when

telephone?

= A. Install a low-pass filter at the
transmitter

= B. Install a high-pass filter at the
~transmitter

= C. Install an RF fllter at the telephone
= D. Improve station grounding
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T5D07 (D)

Which of the following may be useful in
_correcting a radio frequency interference

problem?
= A. Snap-on ferrite chokes
= B. Low-pass and high-pass filters
= C. Notch and band-pass filters
= D. All of these answers are correct
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T5D02 (B)

teh-of the following is NOT a cause of
radio frequency interference?

= A. Fundamental overload
= B. Doppler shift
= C. Spurious emissions
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T5D10 (D)

What could be happening if another operator
teIIs you he |s hearlng a variable hlgh pitched

transmitter?

= A. Your microphone is picking up noise from an
open window

= B. You have the volume on your receiver set
too high

= C. You need to adjust your squelch control

= D. The power wiring for your radio is picking up
noise from the vehicle's electrical system

176




Problem: Alternator Whine

Solution: Alternator Noise
Supressor




T9B03 (B)

= What is the most likely cause of sudden bursts
of tones or fragments of different conversations

~ that interfere with VHF or UHF signals?
= A. The batteries in your transceiver are failing

= B. Strong signals are overloading the receiver
and causing undesired signals to be heard

= C. The receiver is picking up Iow orbit satellites

This usually only happens in the city where there
~ are lots of radio operators! =




T3D11 (C)
What is meant by receiver front-end

supply

= B. Too much current from the power
supply

= C. Interference caused by strong signals

= D. Interference caused by turning the
volume up too high
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T5D01 (C)
_in reference to a receiver?
: A. Too much voltage from the power
= B. Too much current from the power
supply
earby source
= D. Interference caused by turning the

What is meant by fundamental overload
supply

& I nt rf r ce Ca used by very strong
volume up too high
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T3D01 (D)
What should you do if you receive a

~causing splatter or interference on
nearby frequencies?

= A. Increase transmit power
= B. Change mode of transmission
: C Report the interference to the

. D Check transmltter for off frequency
operation or spurious emissions

181




T5A06 (A)

Where must a filter be installed to reduce
_Spurious emissions?

SRR e

- A At the transmitter

= B. At the receiver

= C. At the station power supply
= D. At the microphone
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Low Pass, High Pass, and Band Pass Filters
are used to reduce spurious emissions

160 Meter Bandpass
Receive Filter

Lin=Loa S0 ohms

E00 kHz Low-Pass Filter

! LUT OFF FRED [T1
SCOAXIAL DYNAMICS, INC. [LEVELAND D4

K lwa El=ciranics . ¥l
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. J MODEL |
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3
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T7A05 (C)
What IS a method used to Iocate sources

: A Echolocatlon

= B. Doppler radar

= C. Radio direction finding
= D. Phase locking
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Equipment used
to locate radio -
jam
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Volts & Amps (p- 142)

What instrument is used to measure
Electromotive Force (EMF) between two
points such as the poles of a battery?

= C. Ammeter
= D. Ohmmeter
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T4A06 (A)

How much voltage does an automobile
y-usually supply?

= A. About 12 volts
= B. About 30 volts
= C. About 120 volts
= D. About 240 volts

187




T4A03 (D)
What is the name for the flow of electrons

= A. Voltage
= B. Resistance
= C. Capacitance
= D. Current

Electnc ourvent m the extemal
aront 15 divected from the
posiiree to the nepatree termanal.
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T4A04 (B)

is'the name of a current that flows
only in one direction?

= A. An alternating current
= B. A direct current

= C. A normal current




T4A01 (D)
Electrical current is measured in which of

= A. Volts
= B. Watts

= C. Ohms i quip 30 o
(RR8R

|' _-I if f A Fa. E:I

[
- % k1
W .__I 'I_I. 'I_. II||. I|I II II

= D. Amperes

DC AMPERES

Ao PLAE BES LW TEMT
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T4A12 (C)
What instrument is used to measure the

= A. Frequency meter
= B. SWR meter

= C. Ammeter

= D. Voltmeter




T4A09 (C)
Which of the following is a good electrical

= B. Wood
= C. Copper
= D. Rubber
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T4A08 (A)
What is the name of a current that

: A An alternatlng current
= B. A direct current

= C. A circular current
= D. A vertical current
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T4A11 (B)
What | |s the term used to describe

conductors such as wires?
= A. Inductance
= B. Resistance

= C. Counter EMF
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T4A07 (D)
What is the basic unit of resistance?

= B. The watt -| )
= C. The ampere oCHAC

OFF 41000V
« D. The ohm ""
EI.:'?I:E: :gl?;‘]m\f
=
: A

) o 200mA
200 o20mA

Elil.llh

Qv

© © O

COM mA 10A
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T4A10 (B)
Which of the following is a good electrical

= A. Copper
= B. Glass
= C. Aluminum
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T4D02 (A)

What formula is used to calculate voltage
_In a circuit?

= A. Voltage (E) equals current ()
multiplied by resistance (R)

= B. Voltage (E) equals current () divided
by resistance (R)

: C Voltage (E) equals current (1) added to

- D Voltage (E) equals current (I) minus
resistance (R)
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Voltage = Current X Resistance

Amps X Ohms

E
=
1

Volts = Amps X Ohms
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T4D0O7 (A)
What is the voltage across the resistor if

ohm resistor?
= A. 1 volt

= B. 0.25 volts |
= C. 2.5 volts “ o/

_________________ Eaatic |=ampS R=ohms

Use the Magic Circle
Volts = 0.5 amps X 2 ohms =1 volt
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T4D08 (A)
What is the voltage across the resistor if

resistor?
= A.10 volts

= B. 1 volt '
= C. 11 volts “ >/

Volts = Amps X Ohms
E=volts I=amps R=ohms

Use the Magic Circle
Volts = 1 amp X 10 ohms = 10 volts
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T4D09 (A)
What is the voltage across the resistor if

10 ohm reS|stor’?
= A. 20 volts
= B. 0.2 volts
= C. 12 volts

Volts = Amps X Ohms
E=volts I=amps R=ohms

Use the Magic Circle
Volts = 2 amps X 10 ohms = 20 volts
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T4D01 (B)

What formula is used to calculate current
|n a circuit?

= A. Current (I) equals voltage (E)
multlplled by resistance (R)

= B. Current (l) equals voltage (E) divided
by resistance (R)

= C. Current (I) equals voltage (E) added to

: D Current (I) equals voltage (E)
minus resistance (R)




T4D06 (D)

What is the current flow in a circuit with
_an applied voltage of 120 volts and a

resistance of 80 ohms?
= A. 9600 amperes
= B. 200 amperes
= C. 0.667 amperes

Volts = Amps X Ohms
E=volts |=amps R=ohms

Amps = 120 volts + 80 ohms = 1.5 amps
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T4D10 (C)

What is the current flowing through a 100

volts?
= A. 20,000 amperes
= B. 0.5 amperes
= C. 2 amperes

Volts = Amps X Ohms
E=volts |=amps R=ohms

Amps = 200 volts + 100 ohms = 2 amps




T4D11 (C)
What is the current flowing through a 24

= A. 24,000 amperes
= B. 0.1 amperes
= C. 10 amperes

I =
=

Volts = Amps X Ohms
E=volts |=amps R=ohms

Amps = 240 volts + 24 ohms = 10 amps




T4DO03 (B)

What formula is used to calculate
_resistance in a circuit?

= A. Resistance (R) equals voltage (E)
multiplied by current (I)

= B. Resistance (R) equals voltage (E)
divided by current (I)

= C. Resistance (R) equals voltage (E)

t (1)
)

equals voltage (E)

- D ReS|stance(
minus current (1)

===
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T4D04 (B)

current of 3 amperes flows through a
resistor connected to 90 volts?

= A. 3 ohms
= B. 30 ohms

—= C. 93 ohms —_— “ ,
= D. 270 ohms ool

Volts = Amps X Ohms
E=volts I=amps R=ohms

Ohms =90 volts + 3 amps =30 s




T4DO05 (C)

What is the resistance in a circuit where
he applied voltage is 12 volts and the

current flow is 1.5 amperes??
= A. 18 ohms
= B. 0.125 ohms
= C. 8 ohms

Volts = Amps X Ohms
E=volts I=amps R=ohms

Ohms =12 volts = 1.5 amps =8 2




T4A02 (B)

Electrical Power i1s measured in which of

= A. Volts
= B. Watts
= C. Ohms

= D. Amperes ‘ _

P = watts, | = amps,
E = Volts
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= T4EO01 (D)
= \What unit i1s used to describe electrical

P = watts Iamps,
E = Volts

The Power Circle
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T4E02 (A)

What | Is the formula used to calculate
ower in a DC circuit?

SRR s s st b

: A Power (P) equals voltage (E)
multiplied by current (I)

= B. Power (P) equals voltage (E) divided
by current (I)

= C. Power (P) equals voltage (E) minus

= D. Power (P) equals voltage (E) plus
current (1)
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T4EOQ03 (A)
How much power is represented by a

10 amperes”?
= A. 138 watts
= B. 0.7 watts
= C. 23.8 watts

P = watts, Iamps,
E = Volts

Watts = 10 amps X 13.8 volts = 138

PAK




T4E04 (B)

How much power is being used in a
vhen the voltage is 120 volts DC

and the current is 2.5 amperes?
= A. 1440 watts
= B. 300 watts
= C. 48 watts

P = watts, Iamps,
E = Volts

Watts = 2.5 amps X 120 volts =300 214




T4EQ05 (D)
How can you determine how many watts are

Hz

= B. Check the fuse in the power leads to see
what size it is

= C. Look in the Radio Amateur's Handbook

and multiply by the current drawn when you
transmit
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T4E06 (B)

How many amperes are flowing |n a
volts DC and the load is 1200 watts?

= A. 20 amperes
= B. 10 amperes
= C. 120 amperes

P = watts, Iamps,
E = Volts

Amps = 1200 watts + 120 volts =10 216




T4C04 (C)

What device Is used to convert the
alternating current from a wall outlet into
Iow -voltage direct current?

= A. Inverter N —
= B. Compressor
= C. Power Supply [ s

CS] 1862

TI"TD'L'-
POWER

l = _j
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Hayden’s Universal Rule

Conversion of Units of Measurement

Mega
Kilo
VOLTS, AMPS, WATTS, etc.
X Mill -
Micro

Multiply when changing from a larger unit of
measurement into a smaller unit of measurement, and

Divide when changing a smaller unit of measurement into
a larger unit of measurement. 218




T4E07 (C)

How many milliamperes is the same as
_1.5 amperes?

T T D

= A. 15 milliamperes

= B. 150 milliamperes

= C. 1500 milliamperes
= D. 15000 milliamperes

“milli” means 1000, so 1.5 x 1000 = 1500
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T4E10 (A)
How many volts are equal to one

- . R ‘ i “ s EE g o i OEE

= A. one one-millionth of a volt
= B. one million volts

= C. one thousand kilovolts
= D. one one-thousandth of a volt

“micro” means one-millionth
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T4EQ09 (C)
How many volts are equal to one

= A. one one-thousandth of a volt
= B. one hundred volts

= C. one thousand volts

= D. one million volts

“Kilo” means 1000, one thousand
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T4E11 (B)
How many watts does a hand-held

milliwatts?
= A. 0.02 watts
= B. 0.5 watts

= C. 5 watts

500 + 1000 = .5 watts
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Antennas (p. 150)

What is a disadvantage of the "rubber duck" antenna
supplied with most hand held radio transceivers?

= A. It does not transmit or receive as effectively as a full
sized antenna

= B. It is much more expensive than a standard antenna

D. It transmits a circular polarized signal




T9A10 (A)
What is a good reason not to use a

= A. Signals can be 10 to 20 times weaker
than when you are outside of the vehicle

= B. RF energy trapped inside the vehicle
can distort your signal

cause a fire in the vehicle

= D. The SWR might increase
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T7A03 (B)
How can you make the signal from a

= A. Switch to VFO mode

= B. Use an external antenna instead of the
rubber-duck antenna

= C. Stand so there is a metal building

= stations
= D. Speak as loudly as you can
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T9A02 (C)

What IS an antenna that consists of a
fe-element mounted perpendicular to

the Earth's surface? '
= A. A conical monopole
= B. A horizontal antenna
= C. A vertical antenna




T9B0S (B)

What can happen if the antennas at
_opposite ends of a VHF or UHF line of

sight radio link are not using the same
polarization?

= A. The modulation sidebands might
become inverted

= B. Signals could be as much as 100
_times weaker

= C. Signals have an echo effect on voices
= D. Nothing significant will happen
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TO9A09 (D)
What is one type of antenna that offers

and can be easily installed or removed?
= A. A microwave antenna

= B. A quad antenna
= C. A traveling wave antenna
ount vertical anten na]

III




T9A11 (C)

What IS the approximate length, in
—inches, of a quarter-wavelength vertical
antenna for 146 MHz??

= A 112 Inches EE
= B. 50 inches {800 Treaneo

» C. 19inches ANTENEX
. 450-4T70 MHzx
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How to Calculate the Length of a 1/4 Wave Dipole Antenna

Use N7YLA’s
Quarter Wave

Quarter Wave Dipole Calculator: 234 + MHz = Feet

234 + 146 MHz = 1.6 ft
1.6 ft x 12 inches per foot =19.2 inches




T9A06 (B)
What is the advantage of 5/8 wavelength

= A. They are easier to match to the feed
line than other types

= B. Their radiation pattern concentrates
energy at lower angles

= D. Their radiation pattern concentrates
energy at higher angles
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T9A03 (B)

What type of antenna is a simple dipole
the Earth's surface?

= A. A ground wave antenna
= B. A horizontal antenna
= C. A rhombic antenna
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T9A05 (C)

How does the physical size of half-wave dipole
antenna change with operating frequency?

Increases

= B. It must be made larger because it has to
handle more power

= C. It becomes shorter as the frequency

deceases
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T9A12 (C)
What is the approximate length, in

dipole antenna?
= A. 6 Inches
= B. 50 inches
= C. 112 inches

dipcle antenna
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How to Calculate the Length of a 2 Wave Dipole Antenna

6 meters is Use

Lhaeng" Mz N7YLAS
Half Wave

Half Wave Dipole Calculator: 468 + MHz = Feet

468 = 50 MHz = 9.36 Ft
9.36 x12 =112 inches




T9A08 (C)

Yagi, and dish?
= A. Antennas invented after 1985
= B. Loop antennas
= C. Directional or beam antennas

amateur radio stations
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T9A01 (C)
What is a beam antenna®”?

= B. An antenna that transmits and
receives equally well in all

= directions
= C. An antenna that concentrates signals

received signals
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TOBOS (A) [97.15(A)]
What must be considered when erecting

A. The maximum allowed height with
regard to nearby airports

= B. The possibility of interference to
aircraft radios

= C. The radiation angle of the signals it

= D. The polarization of signal to be
radiated

Keep your antenna below 200 feet!




T9C12 (A)

Why Is coaxial cable used more often than any
other feed I|ne for amateur radio antenna

= A. ltis easy to use and requires few special
Installation considerations

= B. It has less loss than any other type of
feedline

. C It can handle more power than any other
B S

= D. Itis less expensive than any other types of
line

RG-8x coax
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T9C11 (B)

What is the impedance of the most
amateur radio installations?

= A. 8 Ohms
= B. 50 Ohms
= C. 600 Ohms

Did you know that smashing coax can affect its
impedance?
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T9C10 (D)

Why is the outer sheath of most coaxial

= A. Itis the cheapest color to use

= B. To see nicks and cracks in the cable
= C. Black cables have less loss

= D. Black provides protection against

Did you know this?
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T9CO09 (C)

What can happen to older coaxial cables
_that are exposed to weather and sunlight
for several years”?

= A. Nothing, weather and sunlight do not
affect coaxial cable

= B. The cable can shrink and break
= C an increase dramatically
. D It will short-circuit

Any crack in the outside jacket will cause signal loss!
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T9CO05 (C)
What happens to the power lost in a feed

= A ltincreases the SWR

= B. It comes back into your transmitter
and could cause damage

= C. It Is converted into heat by losses in

- D It can cause dlstortlon of your signal
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T9CO7 (A)
What IS the most common reason for

= A. Moisture contamination
= B. Gamma rays
= C. End of service life
= D. Overloadlng

Seal all connections exposed PL 259 URHF
to the elements! connectors are very
popular!
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T9CO1 (A)

What, in general terms, is standing wave

= A. A measure of how well a load Is
matched to a transmitter

= B. The ratio of high to low impedance in a
feed line

C. The transmitter efficiency ratio

= D. An indication of the quality of your
station ground connection
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This equipment
becomes important
‘when you build your

Antenna Analyzer
jown antennas! 246




T9CO08 (B)
Why is it important to have a low SWR in

cable feedline?
= A. To reduce television interference

= B. To allow the efficient transfer of power
and reduce losses

= D. To keep your signal from changing
polarization
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T9CO02 (C)

What reading on a SWR meter indicates
antenna and the feed line?

= A 2t{0 1

A1to1SWRis
sometimes very dfficult

to achieve, so try for a
1.5to 1 SWR

SWR is the Standing Wave Ratio measurement of your

radio's antenna system. Radio systems with too high of an
SWR will not function properly, perhaps even ruining some
of the components if the condition is not corrected. &




T9CO04 (A)

What is the SWR value where the

_brotection circuits in most solid-state
transmitters begin to reduce transmitter
power?

= AL 2101

Be careful about transmitting from your HT through an
.external antenna! Poor SWR may cause your radio to
| get too hot!
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T9CO06 (D)
What instrument other than a SWR meter

feedllne and antenna are properly
matched?

= A. Voltmeter q
= B. Ohmmeter r—




T9CO03 (B)

What might be indicated by erratic
s in SWR readings?

= A. The transmitter is being modulated

= B. A loose connection in your antenna or
feedline

= C. The transmitter is being over

distorting your signal
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TO9AO07 (A)
What is the primary purpose of a dummy

when making tests

= B. It will prevent over-modulation of your
transmitter

= C. It keeps you from making mistakes

overloads

252




= T3DO08 (C)
: What Is the best way to reduce on the air

| transmltter’?

= A. Use a short indoor antenna when
testing

= B. Use upper side band when testing

: D Use a S|mplex frequency instead of a
repeater frequency
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Your Safety (p-160)

B)

What is a commonly accepted value for
the lowest voltage that can cause a
dangerous electric shock?

. A. 12 volts 4\ DANGER

20 volts
go ous F’;Fllll‘:‘:'W h rdl

00 volts T dots omance.
Failure to obey all posted signs and site
aVkortmants could reaul 1 sarioas i

QQA




TOA10 (D)

What kind of hazard is presented by a
—conventional 12-volt storage battery?

= A. It contains dangerous acid that can
spill and cause injury

= B. Short circuits can damage wiring and
possibly cause a fire

= C. Explosive gas can collect if not
properly vented

= D. All of these answers are correct
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Battery Hazards Summary
= Short circuits cause a great reduction in

. To prevent short circuits in a battery,
overcharging and overdischarging should
be avoided at all costs.

= The adverse effect of gassing is that if
gassing OCCUrs and the gases are

hydrogen and oxygen can be readily
produced.
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= To reduce the amount of gassing,
charging voltages above 2.30 volts per
_cell should be minimized.

= Whenever the battery is charged, the
current flowing through the battery will
cause heat to be generated by the
electrolysis of water and by |12 V power
generation

—additional capacity. but they wil
eventually reduce the life of the battery.
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= Very high temperatures, 125°F and
higher, can actually do damage to the

FLUSH EYES

IMMEDIATELY
'-I.‘ITH WATER

MO 1 ACID ™, GET
EXPLOSIVE « SPARKS | CAW CAIS “ MEDICAL
GASEScAR Cose 1 o« fLaMEs | ;LIHIJHEEEDH E:".E,ﬁ HELP

ALINOMESS OF IRMURY T - sWOKing | SEVERE BURNS FAST
KEEP OUT OF THE REACH OF CHILDREN. DO NOT TIP. KEEF VENT CAPS TEEHT AMD LEVEL.

WARNING: BATTERIES CAN BE DANGEROUS!
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TOA11 (A)
What can happen if a storage battery IS

: A. The battery could overheat and give
off dangerous gas or explode

= B. The terminal voltage will oscillate
rapidly

: D The voltage WI|| be reversed
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TOAOG6 (D)
What is a good way to guard against

= A. Use 3-wire cords and plugs for all AC
powered equipment

= B. Connect all AC powered station
equipment to a common ground

= D. All of these answers are correct
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TOAO3 (C)

What is connected to the green wire in a
wire electrical plug?

= A. Neutral
= B. Hot

= C. Ground
= D. The white wire
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TOAO2 (B)
What is the lowest amount of electrical

that is likely to cause death?
= A. 10 microamperes
= B. 100 milliamperes
= C. 10 amperes
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TOA13 (D)
What kind of hazard might exist in a power

m A Statlc electrlc:lty could damage the
grounding system

= B. Circulating currents inside the transformer
might cause damage

= C. The fuse might blow if you remove the cover

eceive an electric shock from
stored charge in large capacitors
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Beware of
capacitor shock .
Keep your fingers
away!

ouching these babies
could ruin your day!
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TOAO7 (C)

What is the most important thing to consider
when mstalllng an emergency disconnect

~ switch at your station?

= A. It must always be as near to the operator as
possible

= B. It must always be as far away from the
operator as possible

= C. Everyone should know where it is and how

= D. It should be installed in a metal box to
prevent tampering
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TOAO4 (B)

What is the purpose of a fuse in an

= A. To make sure enough power reaches
the circuit

= B. To interrupt power in case of overload
= C. To prevent television interference
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TOAOS (C)
What might happen if you instaII a 20-

= A. The Iarger fuse would better protect
your transceiver from

= using too much current
= B. The transcelver will run cooler

urrent could cause a fire

= D. The transceiver would not be able to
produce as much RF output
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TOA12 (C)

What is the most important reason to
have a lightning protection system for
your amateur radio station?

= A. Lower insurance rates
= B. Improved reception
Insert ferrules between the

—~ C Flre preventhn clamp and ground rod.

Secure with cable fies.

/

Note: Leave slack to allow
movement without pulling
out the wire(s).
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TOAOS (D)

What precautions should be taken when a
Ilghtnlng storm is expected?

= A. Disconnect the antenna cables from your
station and move them away from your radio
equipment

= B. Unplug all power cords from AC outlets

= C. Stop using your radio equipment and move
to another room until the storm passes

= D. All of these answers are correct
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T0B04 (B)
What is an important consideration when

= A. Carefully tune it for a low SWR

= B. Make sure people cannot accidentally
come into contact with it

= C. Make sure you discard all packing

= D. Make sure birds can see it so they
don't fly into it
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TOB06 (D)

What is the most important safety
to observe when putting up an

= A. Install steps on the tower for safe
climbing

= B. Insulate the base of the tower to avoid
lightning strikes

= D. Look for and stay clear of any overhead
electrical wires
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TOBOS (D)

What is a safe distance from a power line
~to allow when installing an antenna?

= A. Half the width of your property unless
the wires are at least 23 feet high

= B. 12.5 feet in most metropolitan areas

= C. 36 meters plus 1/2 wavelength at the
operating frequency
if the antenna falls

unexpectedly, no part of it can come
closer than 10 feet to the power wires
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TOB11 (C)

What is considered to be an adequate ground
for a tower?

= A. A single 4 foot ground rod, driven into the
earth no more than 12 inches from the base

= B. A screen of 120 radial wires

= C. Separate 8 foot long ground rods for each
tower leg, bonded to the tower and each other

= D. A connection between the tower base and a

~ cold water pipe
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TOB10 (C)

Why Is stainless steel hardware used on
~many antennas instead of other metals?

SRS s s e

= A Stainless steel is a better electrical
conductor

= B. Stainless steel weighs less than other
metals

: C. Stainless steel parts are much less

= D Stalnless steel Costs less than other
metals
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TOBO7 (D)

How should the guy wires for an antenna
_tower be installed?

= A. So each guy wire anchor point has an
even number of wires

= B. So that no guy wire is more than 25
feet long

= C. Each guy wire must be pulled as tight

= D In accordance W|th the tower
manufacturer's instructions

276




TOBO1 (C)

Why should you wear a hard hat and safety
_glasses if you are on the ground helping

someone work on an antenna tower?
= A. ltis required by FCC rules

= B. To keep RF energy away from your head
during antenna testing

= C. To protect your head and eyes in case
~something accidentally falls from the tower

= D. ltis required by the electrical code
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TOBO3 (D)
What should you do before you climb a

: Arrange for a helper or observer

= B. Inspect the tower for damage or loose
hardware

= C. Make sure there are no electrical
- storms nearby

= D All of these answers are correct
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TOBO02 (C)

What is a good precaution to observe
climbing an antenna tower?

= A. Turn on all radio transmitters

= B. Remove all tower grounding
connections

= C. Put on your safety belt and safety

are working on a tower
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TOB09 (D)

What is the most important safety rule to
remember when using a crank-up tower?

= A. This type of tower must never be painted

= B. Crank up towers must be raised and
lowered frequently to keep them properly
lubricated

= C. Winch cables must be specially rated for
_use on this type of tower

= D. A crank-up tower should never be
climbed unless it is in the fully lowered
position
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TOCO02 (B)

When can radio waves cause injury to
the human body’?

itz
= B. Only if the combination of signal

strength and frequency cause excessive
power to be absorbed

= C. Only when the frequency is greater

~ than 30 MHz

= D. Only when transmitter power exceeds
50 watts
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TOCO7 (B)
What could happen if a person

A. Touching the antenna could cause
television interference

B. They might receive a painful RF burn

| are saying
D. Nothing
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TOCO1 (D)

What type of radiation are VHF and UHF
_radio signals?

e R

: A Gamma radiation

= B. lonizing radiation

= C. Alpha radiation

= D. Non-ionizing radiation
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TOCO04 (D)

What factors affect the RF exposure of
~heople near an amateur transmitter?

= A. Frequency and power level of the RF
field

= B. Distance from the antenna to a person
= C. Radiation pattern of the antenna
nese answers are correct

284




TOCO3 (C) [97.13(C)(1)]
What is the maximum power level that an

frequenmes above 30 MHz before an RF
exposure evaluation is required?

= A. 1500 watts PEP transmitter output
= B. 1 watt forward power

= D 50 watts PEP reflected power

This includes the Technician operated VHF equipment
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TOCO6 (D) [97.13(c)(1)]
How can you determine that your

regulations?

A. By calculation based on FCC OET
Bulletin 65

B. By calculation based on computer
modeling

—G-—By measurement of field strength using
calibrated equipment

D. All of these choices are correct
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TOC11 (A)

uty cycle one of the factors used to
~ determine safe RF radiation exposure levels?

= A. It takes into account the amount of time
the transmitter is operating

= B. It takes into account the transmitter power
supply rating
= C. It takes into account the antenna feed line

= D. It takes into account the thermal effects of
the final amplifier
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TOCO5 (D)

Why must the frequency of an RF source be
con3|dered when evaluating RF radiation

= A. Lower frequency RF fields have more
energy than higher frequency fields

= B. Lower frequency RF fields do not penetrate
the human body

= C. Higher frequency RF fields are transient in

D. The human body absorbs more RF
energy at some frequencies than others
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TOC10 (A)

Which of the following units of
surement is used to measure RF

radlatlon exposure?
= A. Milliwatts per square centimeter
= B. Megohms per square meter
= C. Microfarads per foot
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TOCO9 (B)
How can you make sure your station

= A Compllance IS not necessary

= B. By re-evaluating the station
whenever an item of equipment is
changed

_sure your antennas have a

= D. By installing a low pass filter
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TOCO8 (D)
What action might amateur operators

in excess of FCC supplied limits?
= A. Alter antenna patterns
= B. Relocate antennas
= C. Change station parameters such as

= D. All of these answers are correct
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You have made it
through the Question




We will see you here on March 25,
6 9 pm for the ARRL exam!

Bring $14.00 per test.

Driver’'s License or other photo ID

Pencil and Calculator

PASK
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