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Technician License ClassSyllabus
Written by Jack Tiley AD7FO

All questions are shown exactly as they will appear in the test with only the correct
answer showriin green bold text) Question numbers have been included so you can go
to the ARRL General Class License Manual, or the question pool dtself
http://www.ncvec.org/page.php?id=36%0 see the additional choices in the exdaon

each question.

This material is based on the published &0TIechniciarClass License question pool,
effective July 12018 with additional information added by the authn italicized blue
text).

Many of the illustrations used in this syllabus wercopied from the ARRL Handbook
CDROM, scanned from the license manual with permission from the copyright owner,
ARRL, as well as other public sites on the w&his document has been written to
assist students and instructors and may be distributed freely as long as no charge for
the material is made (except for reproduction costs associated with delivering paper
copies or electronic copies on @bh a Q& U hofeRf cdpiilihi permission is not
removed.This syllabus is copyrighted by the Author

The electronic file of this syllabus may be too large to feaded so an alternate form

of distribution such as color printed copies,-RDM conversion to PDér web posting

will be required (it is recommended if this is posted to a web site that you link that site
to the authors web sitavww.ad7fo.comwhich will always have the latest revision).

Additional information and resarces to help you study for th€echniciarClass License
can be found on the ARRL web siten{v.arrl.nef). The ARRL webite has articles
resourcesand reference materials on all aspects of the exam questions and Amateur
Radio in general.
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Syllabus Overview

This Syllabus is copyrighted by the author.

The Syllabus is intended either for classroom study or forssedfy in pursuit of the Amateur
Radio Technician License andassist instructors in teaching a class. It may be distributed freely
if no charge for the material is mad®eproduction costassociated with delivering paper or
electronic copieson G h a Qa Y I & 0 SheGokeloNEGiBht geyhRsioron page3
isnot removed

Any modified copies must contain a note that the original material by the author has been
modified and contain the namand contact information of the person making the changés

MS Word version is available from the Authatr ad7fo@arrl.netfor those who want to
customizethis materialfor their class[Note- This version edited byichael Coulter, KSDKQ
(k5dkg@aol.comy-17-18]

Question numbers are shown in bold tdike this, TLAO3soyou can go to the ARRL Technician
Class License Manual, or the question pool itself, to see the actual questions and other answer
choices that will be in the exan. there is an FCC (Federal Communications Commission) Part
97 rule relating to the answeit is shown following the question nhumhethe FCC regulation
reference number like this[1A07 [97.3(a)(45)]

All questions are shown with only the correct answembold green tex; which in the authors
view makes it easier when you see the other choices in your exam to identify the correct
answer.

Additional information has been added by the author italicized blue tex} for some of the
guestionsto explain the answer or show calculatioisaddition,some graphics have also been
added for additional clarification.

Youdo not needa copy of the ARRL Technician Class License Manual. Everything you need to
study for your license exam is in thisllapus. The author recommends if you want more
technical background that you acquire a copytled ARRL Handbook. The Handbook will cover
your technical needs for all three licenses and will be a great reference after you are licensed.
And at a cost of appximately 0 $15 to $20 if you find a used one at a Hamfedhis will
costless than the total cost of purchasing all three license manuals from ARRL and peolaitie

more technical informatiomboutamateur radio and Electronics

While every effort was made to insure the accuracy of the material herein, this material was
LINBLI NER o0& Iy 2NRAYINE KdzYkty o0SAy3a o0¢6S | ff
few typographical or other errors remaiAuthor welcomes correctionsnd can be contacted at

ad7fo@arrl.net

Go to the autho® web sitewww.ad7fo.comto be sure you have the latest revision of the
syllabus.A word document version is available fmstructors who want tocustomizethe
material for their own use.
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Aboutthe Author

Education:
Electrical Engineering, Penn State University

Work Experience:
Hewlett PackardThirty-four years filling various positions (retired in 2004)
1 RF Products Division in Spokane \WA981 to 2004- Regional Sales Support, Application
Engineering, World Wide Sales Management, Systems Development and Product Management
1 Valley Forge PAfrom 1969 unil 1981 - Engineering Technical Suppomechnical Customer
Training and Field Sales Engineer

American Electronics Laboratories:

1 Nine years working in and managing a Metrology (Calibration Standards) Labdrat©oimar
Pennsylvania. &sponsible for managing a Metrology lab and team of Technicians that
maintained a wide range ofest instruments and their calibration traceabilitp the National
Bureau of Standard®NBS)now the National Institute of Standards and Technol@g\57].

Jerrold Electronics:

f Two years as a Technician dhe Jerrold Electronics R&D Laboratory in HathofA
working on RF test equipment.

Hobbies:
1 Amateur Radio
1 Test Equipment
i Electronics in general.

Amateur Radio Activities
1 Teaching and mentoring
1 Developingand teaching Technician, General and Extra License Classes
1 Developed and teacARRL EMCOMM class with a power point presentation | theaweloped.
o Wrote and presentedjreater thantwenty, one-hour or lesstechnical talks for local ham
radio clubs (Available from the Auttoweb pagevww.ad7fo.com).
o Provide a radio andyeneratpurposetest table every year at the Spokane Hamfest for
folks to test their radios and other electrorifamfest treasures.
1 Attending as manyacific NorthwesHamfes@ as | can

ARRL Appointments:
A ARRL VB/olunteer Examiner)
A ARRL Technical Specialist for Spokane area
A ARRL Technical Coordinator EasternWashington
A ARRL Registered Instructor
A ARRL Certified EMCOMM instructor
Other:

1 Member ofthe Inland Empire VHF Club
1 Member of the Spokane CounfRESRACES

T Member of Greater Spokane County COAD (Community Organizations Active in Disasters)
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ClassRequirementsfor Students

1. You will need a printedr down loadedcopy of this syllabus to study froprior to the class.
The Class will be taught directly framPowerPointversion ofthe syllabusThe syllabus can be
downloaded from the authd® web sitewww.ad7fo.com A printed, and bound copy of this
syllabus can beurchased from The UPS Store located @t@East 57th Avenue #5, Spokane,
WA 99223 Phone (509) 448368 (ask for Richay&KE7DQC) for around $1%hese can be
picked up at the store or can be ordered and shipped to a studdhthe possible questions i
the exam are covered in this syllabus.

2. A copy of Part 97 of the FCC rutesecommended andan be downloaded for fresom the
ARRL website dittp://www.arrl.org/part-97-amateurradio or purchased in printed form from
amateur radio stores or Amazomhe FCQules requirethat youto have access to a copy of the
part 97 rules (printed copyran line from your computer) after you receive your license.

3. Youwill need a basic scientific calculator thaiu are familiar with operating that is capable

of normal math functions, square roots, trigonometry and Base 10 Log functions (all basic
scientific calculators have these functions). Scientific calculéit@@she Texas Instruments TI30

are available from dice supply stores for around® or lessfrom office supply stores if you do

not already haveone. It is recommended you do not purchase a programmable calculator as it
will not be allowed in the test sessio@Gell phone calculators areewerallowed in £st sessions.

4. A desire to learn and to ask questioffsyou do not understand something that is being
taught be sure you ask the instructor.

5. You must take and pass the Technician Class written @tament 2)

9 There are 35 questions on the exam. All questions are multiple choice (4 choices).

1 Questions only come from the published Question Pool (all possible questions are
covered in this sjdbus).

1 The number of possible questions for each topic area is fixed and shown for each
guestion group in the test.

1 You must have 26 correct answers to pass ¢xam (no more than 9 incorrect
answers).

9 There are online practice sites with the real test questipreviously listed where
you can takepractice examsLided below are a few sites where you can find
practice exams:
http://aa9pw.com/radio/
http://www.arrl.org/exam -practice
http://www.eham.net/exams
http://www.hamradionation. com
http://www.grz.com/hamtest
http://www.hamexam.org
http://www.hamstudy.org
http://www.hamradiolicenseexam.com
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6. Youshouldread through tlis syllabus beforehe class.You are not expected to learn and
understand everything youread, but by being familiar with what will beovered you can
identify those areas whergou need tofocus on and/or bring up questions during the cld3s.
not be intimidated. The material will be made easy to understand by your insti(gt¥ou can
checkfor ham radioclubsin yourareafor a local Han{knownl & 9 f tNaSdsd&lp yowor
the go to theARRIweb siteto find a localTechnicalSpecialist.

7.You do not neea copy of the current ARRL Technician Class License MBawesithing you
need to study for your license exam is in tyflabus.
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ELECTRICAL AND ELECTRONIC BASICS

(Background for the technical portion of the exan)y

Metric system Basicsfor Ham Radio

GigaXXX> 1,000,000,000 (one thousand millioxi)X XX

Mega XXX> 1,000,000 (one million) time§XXX

Kilo XXX>& 1,000 (one thousandy XXX

CentiXXX> 1/100 (onehundredth) XXXX

Milli XXX> 1/1,000 (one thousandthiXXX

Micro XXX> 1/1,000,000 ¢gne millionth)XXXX

NanoXXX>& 1/1,000,000,000 (one thousandth of a Micko¥ XX
PicoXXX>& 1/1,000,000,000,00®@(e millionth of a millionth)XXXX

ExampleXXXXs the value you are expressing such as Volts, Amperes, Ohms, Watts, etc. One
Kilovolt would be 1,000 Volts, one meglanswould be 1,000,000 ohms

Voltage, Resistance and Current Flow:

Everything we use in our amateur station requires a power source that delivers a specific
Voltageand Qurrent. Voltageis commonly referred to a&lectro Motive ForcéEMF)instead of

volts. Thisis like the water pressure in a danCurrent, the flow of electricity, is measured in
amperesand is commonly represented by the lettkerThis idike the flow of water in a pipe at

the bottom of the dam. The amount of water flowing would be limited by the diameter of the
pipe and the pressure exerted by the height of the water in the dam. In an electronic circuit the
current flow would be limited by th EMRvoltage) and the resistance to current flogresistor)
measured irohms.

Resistance
N _ Voltage == y/ (ohme) R
w (F;'Zﬁf) rr]nseter in (volts) ———
s ] -
e — D,
M Current (amps)

If we know the voltage and the resistanicea circuitwe can calculate the current that would be
flowing using the following expression:

Current in amperes (I) is equal to the EMFvblts (E) divided by the resistance in ohms (R).
| (amperes) = E (voltage) + R (resistance)

\'
I|R
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For exampleif you have d 2-volt battery connectedacross &-ohmresistor the current
flowing would be 2 amperes.
Current = 12 volts + 6 Ohnas Current = 2 amperes

Power:

I|V

Power is work done by electricity and is defined as the voltage across a circuit multiplied
by the current flowing through the circuit.

Resistance
| J
Voltage =— 174 (ohms) R

(volts) ———

i

()
/

Current (amps)

Examples:
A circuit connected to 120olt power outlet that draws 10 amperes would be
consuming 120 watts of power.

Power = voltage timethe currentor Power = 120 x 10r 1200 watts

A circuit powered by a 12olt battery that draws 200 milliamperes (ma) would
consume 2.4 watts.

Power = voltage timethe currentor Power = 12 x 0.26r 2.4 watts

In the electronic world we have two kinds of commonly encountered sources of electric
power:

Direct Current:

Direct Current (DC) is a voltage that has two terminaf® positive and one negative.
Typically,DC power is available frotmatteries, accessory jacks in vehicles, and jotug
power supplies
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Commonly used batteries for amateur radio applications include the following:
1 Alkaline and Zinc Carbon cells thabguce 1.5 \f available in AAA, AA, C and

D cells.These batteries are not rechargeable

LA

-11DVAINA

1 Lithium batteries that producd.5 or 3 volts. A typical example would be
AAA, AA and coin cell§hese batteries are notechargeable

‘ [nerykeri’;—é 7
Lvergsrl) |5
1 Nickel Cadmium (NICAD) and Nickel Metal Hydride (NIMH) that produce 1.2

volts, and are available in AAA, AA, C, D cells, and custom shapes:
batteries are rechargeable

-

dBatlery 12V o
C 1200mAh

1 FloodedLead Acid batteries that produce 12 volts. Examples are automotive
batteries and deep cycle marine batteriéhese contain a liquid electrolyte
and cannot beused tippedover, laid on their side or upside down.hese
batteries are rechargeableThese batteries release Hydrogen gas while
chargingso ventilation is required
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1 Sealed Lead Acid batteries Gel Cells and AGM (Absorbed Glass Mat)
batteries that areavailable in évolt and 12volt versions. They are sealed
YR dza$§ | &a3SttSRe¢ StSOUNRtedsS yR GKSe
have high current ratings ranging from smaller ones with a 1 ampere hour
rating up to 80 ampere hours and moréhesebatteries are rechargeable

Alternating Current
Alternating current is a voltage that alternates between equal positive and negative
values. This is what is available from &0 VAQvall outlet at home.

The 120 Volts we normally associate with the outlets in our home is the equivalent to a
DC valughat would provide the same heating effect (or work) of20-volt DC voltage

and is known as the RMS value of the AC voltage. The heating effect of AC is less than
the peak value because the voltage is continuously changing over the time for each
cycle.The peak value of an AC voltagé .¥l14 times the RMS valu&herefore the peak
voltage for a 120 Volt RMS coming from the outlet in our homes would be 1.414 times
120 volts or 169.68 volts Pealor 339.36 volts peak to peaKmeasured from the
positive pe& to the negative peak).

Voltage

voltage e - peak voltage
_________ RMS voltage

time

-170 o

For a pure sine wave the equivalent RMS value is 0.707 times the peak value.
Conversely the peak voltage can be calculated as 1.414 times the RMS Value.

Examples:

The peak voltage present in standard 120V RMS AC line voltage is 1.414 x 120V or
approx.170 volts peak. The peak to peak (maximum negative to maximum positive
peaks) would be two times the peak voltage or approx. 340 V Peak to Peak.

PP=2x Peakor PP=2x (120 x 1.414)or PP=2 x 169.7 or PP=339.4 Volts

An AC voltage that reads 65 volts on an RMS meter will have a peak to peak voltage of

184 Volts.
Peak to peak Voltage =2 x RMS x 1.4b4 PP=2 x65x 1.4140or PP=183.8V PP
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FREQUENCY:

If we start at the first positive peak to the next positive peak of one cycle of our sine
wave you will observe that it crosses througérotwice in the cycle.

The time it takes for one cycle of a sine wave is the period of the sine wave. A 100 Hz
sine wave has a period of .01 Seconds (or 10 milliseconds).

Frequency is the number of times that an event happens in one second of time. Shown
below is a single cycle of a sine wave, as it would be displayed on an oscilloBoope.
determine its frequency, yowould divide the time in seconds for one cycle intdaL

g———»

+
0 P
Time ————

=

o

2
ﬁ
-2

Examples:

What is the frequency of a sine wave with a 10 ms (millisecond) period for one cycle?
F=1+timeorF = 1+0.0100r F=100Hz

What is thefrequency of a sine wave with a 1 us (microsecond) period for one cycle?
F=1 + timeor F = 1 0.0000010r F= 1,000,000 Hz or 1 MHz

What is the frequency of a sine wave with a 15 us period for one cycle?
F=1 +timeor F =1 %.0000150r F=66,666 Hz or 66.666 KHz

What is the frequency of a sine wave with a 16.666 millisecond period for one cycle?
F=1+timeor F =1 $9.0166660r F=60.000 Hz

Wavelength:

Wavelength is the distance a wave will travel during one cycle usegfiyessed in
meters. Light travelsat a velocity ofapproximately 300 million meters per second
(actual speed of light i299,792458 meters every second) free spaceWavelength is
important in amateur radio when designing and buildargennas.

We frequently refer to the frequency bands in amateur radio by their wavelength in
meters. For instance, 146 Megahertz (MHz) would be tlmeePer band.Wavelength is
easily calculated as using the following equation:

Wavelength equals the speedf light (in meters per second) divided by the frequency
Wavelength = 300,000,008frequency;or to simplify,

Wavelength = 300 + Frequency (in megahertz)

For the 146 MHz example above this would be

300,000,000 divided by 146,000,0adr since both values are in milliossnply,
300+ 146 or 2.054 meters
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This is an importantelationshipto remember since there are questions in the exam
relating to wave length for a specific frequency or the frequency for a given wavelength.

Vv
fA

In amateur radio we frequently ref to our frequencies in terms of approximate
wavelength. Since we frequently operating in the megahertz rand we can simplify our
conversion to wavelength by dividing the frequency in megahertz (MHz) into RH0.
example:

A 146 MHz signal would be in tBemeter band--- 300+ 146 = 2.054neters

A 4.0 MHz signal would be in the ifeter band--- 300 + 4 = 75neters

A frequency of 1IMHz (1,000,000 Hertz) which is in the middle of the AM broadcast
band will travel 300 meters in ormmplete cycle.
300,000,000 + 1,000,000 or 300 + 1 or 300 meters

RF Signals and Modulation

Radio frequencies are simply sine waves like we see coming out of the outlet at home
except at a much higher frequency (rate). Radio signals in the AM Broaduasbtabe
operating from 500,000 hertz to 1,700,000 Hertz. This frequency range can be expressed
in kilohertz (thousands of hertz as 500 KHz to 1,700 KHz), or in megahertz (millions of
hertz) a90.500 MHz to 1.700/Hz

The frequeng of a signals just the carrier frequency, that is the frequency with no
AYF2NNYIEGAZ2Y LW ASR® 2KSYy ¢S | RR @2&0S 2NJ R
adding nformation. Simple nodulation can be accomplished by varying the frequency

of the carrier (Frequency Matation or FM) or varying the amplitude of thearrier

Wl

' Y
il i, ""w
Amplitude Modulation AM) Frequency ModulatioiiFM)

<

L
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Question PoolOverview

SUBELEMENT §ECC Rules, descriptions and definitions for the amateur

radio service, operator and station license responsibilities

[6 exam Questionsone from each o6 groups]

1 T1Ac Amateur Radio Service: purpose apérmissible use of the Amateur Radio Service,
operator/primary station license grant; Meanings of basic terms used in FCC rules;
Interference; RACES rules; Phonetics; Frequency Coordinator

1 T1Bg Authorized frequencies: frequency allocations; ITU; emissiodes; restricted sub
bands; spectrum sharing; transmissions near band edges; contacting the International Space
Station; power output

1 T1C ¢ Operator licensing: operator classes; sequential and vanity call sign systems;
international communications; recipcal operation; places where the Amateur Radio
Service is regulated by the FCC; name and address on FCC license database; license term;
renewal; grace period

9 T1Dc Authorized and prohibited transmission: communications with other countries; music;
exchang of information with other services; indecent language; compensation for use of
station; retransmission of other amateur signals; codes and ciphers; sale of equipment;
unidentified transmissions; or@ay transmission

1 T1Eg Control operator and control tygs: control operator required; eligibility; designation
of control operator; privileges and duties; control point; local, automatic and remote
control; location of control operator

1 T1F ¢ Station identification; repeaters; thirgarty communications; clukstations; FCC
inspection

SUBELEMENT J@perating Procedures

[3 Exam Questionsone from each o8 Groups]

I T2Ac¢ Station operation: choosing an operating frequency; calling another station; test
transmissions; procedural signs; use of minimum power; choosing an operating frequency;
band plans; calling frequencies; repeater offsets

1 T2B¢ VHF/UHF operating practiceSSB phone; FM repeater; simplex; splits and shifts;
CTCSS; DTMF; tone squelch; carrier squelch; phonetics; operational problem resolution; Q
signals

I T2Cc Public service: emergency and nemergency operations; applicability of FCC rules;
RACES and ARES&; and traffic procedures; operating restrictions during emergencies

SUBELEMENT T3Radio wave characteristics: properties of radio waves;

propagation modes

[3 Exam Questionsone from each o Groups]

1 T3Ac¢ Radio wavecharacteristics: how a radio signal travels; fading; multipath; polarization;
wavelength vs absorption; antenna orientation

1 T3B ¢ Radio and electromagnetic wave properties: the electromagnetic spectrum;
wavelength vs frequency; nature and velocity of elentagnetic waves; definition of UHF,
VHF, HF bands; calculating wavelength

1 T3Cc¢ Propagation modes: line of sight; sporadic E; meteor and auroral scatter and
reflections; tropospheric ducting; F layer skip; radio horizon
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SUBELEMENT TAmateur radio pactices and station setip

[2 Exam Questionsone from each oR Groups]

1 T4Ac Station setup: connecting microphones; reducing unwanted emissions; power source;
connecting a computer; RF grounding; connecting digital equipment; connecting an SWR
meter

1 T4B¢ Operating controls: tuning; use of filters; squelch function; AGC; repeater offset;
memory channels

SUBELEMENT T5Electrical principles: math for electronics; electronic
LINAY OALX SA&T hKYQ&a [ &
[4 Exam Questionsone from each oflt Groups]

1 T5Ac Electrical principles, units, and terms: current and voltage; conductors and insulators;
alternating and direct current; series and parallel circuits
T5B¢ Math for electronics: conversion of electrical units; decibels; the metric system
T5Cc¢ Electronic principles: capacitance; inductance; current flow in circuits; alternating
current; definition of RF; definition of polarity; DC power calculations; impedance
f T5DChKYQ&A [FoY F2NNdzFa FyR dzal 3ST O2YLRySyida Ay

f
f

SUBELEMENT T6Electrical components; circuit diagrams; component
functions

[4 Exam Questionsone from each o#t Groups]

1 T6Ac Electrical components: fixed and variabyksistors; capacitors and inductors; fuses;
switches; batteries

1 T6éB¢ Semiconductors: basic principles and applications of solid state devices; diodes and
transistors
T6C¢ Circuit diagrams; schematic symbols
T6D¢ Component functions: rectification; sighes; indicators; power supply components;
resonant circuit; shielding; power transformers; integrated circuits

=A =4

SUBELEMENT T€7Station equipment: common transmitter and receiver
problems; antenna measurements; troubleshooting; basic repair and

testing

[4 Exam Questionsone from each o#t Groups]

1 T7Aq Station equipment: receivers; transmitters; transceivers; matlon; transverters;
transmit and receive amplifier

1 T7B¢ Common transmitter and receiver problems: symptoms of overload and overdrive;
distortion; causes of interference; interference and consumer electronics; part 15 devices;
overmodulation; RF feedick; off frequency signals

1 T7Cc Antenna measurements and troubleshooting: measuring SWR; dummy loads; coaxial
cables; causes of feed line failures

1 T7Dc Basic repair and testing: soldering; using basic test instruments; connecting a
voltmeter, ammeter, oohmmeter
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SUBELEMENT T8 Modulation modes: amateur satellite operation;
operating activities; nornvoice and digital communications

f
f

[4 Exam Questionsone from each oft Groups]
T8A¢ Modulation modes: bandwidth of various signals; choice of emission type
T8B ¢ Amateur satellite operation; Doppler shift; basic orbits; operating protocols;
transmitter power considerations; telemetry and telecommand; satellite tracking
T8C¢ Operating activities: radio direction finding; radio control; contests; linking over the
internet; grid locators
T8D¢ Nonrvoice and digital communications: image signals; digital modes; CW; packet radio;
PSK31; APRS; error detection and correction; NTSC; amateur radio networking; Digital
Mobile/Migration Radio

SUBELEMENT ¢@ntennas and feed lines

f

f

[2 Exam Questionsone from each oR Groups]
T9A¢ Antennas: vertical and horizontal polarization; concept of gain; common portable and
mobile antennas; relationships between resonant length and frequency; corafegipole
antennas
TO9B¢ Feed lines: types, attenuation vs frequency, selecting; SWR concepts; Antenna tuners
(couplers); RF Connectoeglecting, weather protection

SUBELEMENT TOElectrical safety: AC and DC power circuits; antenna
installation; RF hazards

[3 Exam Questionsone from each oB Groups]
TOA¢ Power circuits and hazards: hazardous voltages; fuses and circuit breakers; grounding;
lightning protectionbattery safety; electrical code compliance
TOB ¢ Antenna safety: tower safety and grounding; erecting an antenna support; safely
installing an antenna
TOCc¢ RF hazards: radiation exposure; proximity to antennas; recognized safe power levels;
exposure to thers; radiation types; duty cycle
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SUBELEMENT @ ECC Rules, descriptiorand definitions for the

Amateur Radio Service, operator and station license responsibilitieg
[6 Exam Questions6 Groups]

T1A - Amateur Radio Service: purpose and permissible use of the Amateur Radio
Service, operator/primary station licensgrant; Meanings of basic terms used in FCC
rules; Interference; RACES rules; Phonetics; Frequency Coordinator

T1A01[97.1]
Which of the following is a purpose of the Amateur Radio Service as stated in the FCC rules and
regulations?Advancing skills in th technical and communication phases of the radio art

T1A02 [97.1]
Which agency regulates and enforces the rules for the Amateur Radio Service in the United
States?The FCC

T1A03[97.119(b)(2)]
What are the FCC rules regarding the use of a phonetic alphabet for station identification in the
Amateur Radio Service? It is encouraged

T1A04 (A]97.5(b)(1)]
How many operator/primary station license grants may be held by any one peiSoa?

T1AO05 [97.7]

What is proof of possession of an Fi€€lied operator/primary license grant@he control
operator's operator/primary station license must appear in the FCC ULS consolidated licensee
database

T1A06 [97.3(a)(9)]
What is the FCC Part 97 defimn of a "beacon"? An amateur station transmitting
communications for the purposes of observing propagation or related experimental activities

T1A07 [97.3(aj41)]
What is the FCC Part 97 definition of a "space statioliZamateur station located ma than
50 km(31 Miles)above the Earth's surface

T1A08 [97.3(af22)]

Which of the following entities recommends transmit/receive channels and other parameters
for auxiliary and repeater stations?olunteer Frequency Coordinator recognized by local
amateurs

T1A09 [97.3(a]22)]

Who selects a Frequency Coordin&oAmateur operators in a local or regional area whose
stations are eligible to be repeater or auxiliary stations

Rev. 3,0 7/21/2018
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T1A10 [97.3(a}38), 97.407]

Which of the following describes the Radio Amateur Civil Emergency Service (RACES)?
A. A radio service using amateur frequencies for emergency management or civil
defense communications
B. A radio service using amateur stations for emergency managemertivl defense
communications
C. An emergency service using amateur operators certified by a civil defense
organization as being enrolled in that organization
D. All of these choices are correct

T1A11 [97.101 (d)]
When is willful interference to otheamateurradio stations permitted?At no time

T1B- Authorized frequencies: frequency allocations; ITU; emission modes; restricted
sub-bands; spectrum sharing; transmissions near band edges; contacting the
International Space Station; power output

T1BO1
What is theInternational Telecommunications UniohTQ)? A United Nations agency for
information and communication technology issues

ITU is the United Nations specialized agency for information and communication
technologiegICTs.

The ITU allocates global radio spectrum and satellite orbits, develop the techni
standards that ensure networks and technologies seamlessly interconnect,
strive to improve access to ICTs to underserved communities worldwide.

ITU iscommitted to connectingall the world's people¢ wherever they live and whatever
their means. Thragh our work, we protect and support everyone's fundamental right to
communicate.

T1B02 [97.301, 97.207(c)]

Which amateur radio stations may make contact with aemateur radio station on the
International Space StatioiSS)using 2 meter and 70 cm band frequenciegty amateur
holding a Technician dnigher-classlicense

T1B03 [97.301(a)]
Which frequency is within thé-meter amateur band?52.525 MHz
Frequency = 308 Wavelengthor 300+ 6 or 50 MHz

T1B0497.301(a)]

Which amateur band are you using when your station is transmitting on 146.52 Nitiz&er
band

Wave Length 8300+ frequencyin MHzor 300+ 146.520r 2.047 meters

Rev. 3,0 7/21/2018
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T1B0597.305(c)]

What is the limitation for emissions on the frequencies between 219 and 220 Midz® digital
message forwarding systems only

See ARRL band plam page 17

T1B06 [97.301(eP7.305]

On which HF bands doesTa&chnicianclass operator havghone privileges?10 meter band
only

See ARRL band plam page 17

T1BO07 [97.305(a), ()]

Which of the following VHF/UHF frequan@anges are limited to CW only30.0 MHz to 50.1
MHz and 144.0 MHz to 144.1 MHz

See ARRL baran on page 17

T1B0g97.303]

Which of the following is a result of the fact that tAenateur Radio Servids secondary iall or
portions ofsome amateur bandéuch as portions of the 70 cm bgfAdU.S. amateurs may find
non-amateur stations in tlose portions and mustavoid interfering with them

T1B09 [97.101(a), 97.3016)]
Why should you not set your transmit frequency to be exactly at the edge of an amateur band
or subband?

A. To allow for calibration error in the transmitter frequency display

B. So thatmodulation sidebands do not extend beyond the band edge

C. To allow for transmitter frequency drift

D. All these choices are correct

T1B10 [97.301(e), 97.305(c)]

Which of the following HF bands have frequencies available td &ohnician class operator for
RTTY and data transmissi@ns0-meter band only

See ARRL band plam page 17

T1B11 [97.313]

What is themaximumpeak envelope power output for Technician class operators using their
assigned portions of thelF band® 200 watts

See ARRL band plam page 17

T1B1297.313(b)]

Except for some specific restrictions, what is thaximum peak envelope power dput for
Technician class operators using frequencies above 30 MHEZ@ watts

See ARRL band plam page 17
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T1C- Operator licensing: operator classes; sequential and vanity call sign systems;
international communications; reciprocal operation; places where tAenateur Radio
Serviceis regulated by the FCC; name and address on FCC license database; license
term; renewal; grace period

T1CO01 [97.9(a), 97.17(a)]
For which licenseclasses arenew licenses currently available from the FCCrzchnician,
General, Amateur Extra

T1C02 [97.19]
Who may select a desired call sign under the vanity call sign rélegfcensed amateur
Immediately after receiving your new technician license you can apply for a vanity call sign.

T1C03 [97.117]

What types of international communicatiomsan FCdicensed amateuradio station permitted
to make? Communications incidental to the purposes of the@mateur Radio Servicand
remarks of a personal character

T1C04 [97.107]
When are you allowed to operate your amateur station in a foreign countiy#en the foreign
country authorizes it

T1CO05

Which of the following is a valid call sign foFechnician clasamateurradio station?K1XXX
AmateurExtracall signs are 1 b (W1AW), 2 by 1 (AD7P) and 2 by 2 (AF6CA)
Technician and General call signs are 1 by 3 (W3JIN) or 2 by 3 (KE7HIV)

Temporary special event stations call signs are 1 by 1 (A5D)

T1C0497.5(a)(2)]

From which of the following locations may an Hicéhsed amateur station transn®itFrom any
vessel or craft located in international waters and documented i@&gistered in the United
States

T1CO07 [97.23]

What may result when correspondence from the FCC is returned as undeliverable because the
grantee failed to provide and maintain a correct mailing address with the F&@®cation of

the stationlicense or suspension of the operator license

T1CO08 [97.25]
What is the normal term for an F@€3ued primary station/operatoemateur radio license
grant? Ten years

T1C09 [97.21(a)(b)]

What is the grace period following the expiration of an amateerise within which the license
may be renewed?Two years

After 2 years you must retake the element 2 (Techniciaram to reinstate your license
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22

T1C10 [97.5q]

How soon after passing the examination for your faistateur radio license may you operate a
transmitter on anAmateur Radio Servideequency? As soon as your operator/station license
AN YOG FLIWISENER AYy GKS C// Qa tA0SyasS RFGlIolas

T1C1197.21(b)]

If your license has expired and is still within the allowable grace period, may you continue to
operate a transmitter orAmateur Radio Servideequencies?No, transmitting is not allowed

until the FCC license database shows that the licensg been renewed

T1D- Authorized and prohibited transmission: communications with other countries;
music; exchange of information with other services; indecent language; compensation
for use of station; retransmission of other amateur signals; codesl ciphers; sale of
equipment; unidentified transmissions; or&ay transmission

T1DO01 [97.111(a)(1)]

With which countries are F@iCensedamateur radio stations prohibited from exchanging
communication® Any country whose administration hasotified the International Tele
communications Union (ITU) that it objects to such communications

Two countries thatcurrently do not allow ham radio operation by its citizersgse Yemen and
North Korea

T1D0297.113(b),97.111(H)

Under which of thefollowing circumstances may aamateur radio station make onavay
transmissions? When transmitting code practice, information bulletins, or transmissions
necessary to provide emergency communicaim®

T1DO03 [97.211(b), 97.215(97.114(a)(4)]
When is it permissible to transmit messages encoded to hide their meanidg® when
transmitting control commands to space stations or radio control craft

T1D04 [97.113(a)(4), 97.113(c)]

Under what conditions is an amateur station autlzed to transmit music using a phone
emission? When incidental to an authorized retransmission of manned spacecraft
communications

T1DO05 [97.113(a)(3)(ii)]

When may amateur radio operators use their stations to notify other amateurs of the
availability ¢ equipment for sale or trade?\When the equipment is normally used in an
amateur station and such activity is not conducted on a regular basis

T1D0697.113(a)(4)]

What, if any, are the restrictions concerning transmission of language that magprisedered
indecent or obscene?ny such language is prohibited
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23

T1DO07 [97.113(d)]

What types of amateur stations can automatically retransmit the signals of other amateur
stations? Repeater, auxiliary, or space stations

When an amateur station, such as a repeater, is remotely controlled over a radio link, there is
another station involved-the station doing the controlling. This "control" station is, under the
FCC rules, called an auxiliary station

T1DO08 [97.113(a)(3)0]

In which of the following circumstances may the control operator of an amateur station receive
compensation for operating that stati@h\When the communication is incidental to classroom
instruction at an educational institution

T1D0997.113(5)(b)]

Under which of the following circumstances are amateur stations authorized to transmit signals
related to broadcasting, program production, or negathering, assuming no other means is
available?Only where such communications directly egke to the immediate safety of human

life or protection of property

T1D10 [97.3(a)(10)]
2KIFG A& GKS YSIyAy3a 2F (KS (S NWateuoRd®olSBrdee & G A y 3 ¢
Transmissions intended for reception by the general public

T1D11[97.119(a)]
When may an amateur station transmit without -time-air identification? When transmitting
signals to control model craft

T1E - Control operator and control types: control operator required; eligibility;
designation of control operator; priveges and duties; control point; local, automatic
and remote control; location of control operator

T1E01 [97.7(a)]
When is an amateur station permitted to transmit without a control operatdr@ver

T1EO02 [97.301, 97.207(c)]

Who may be thecontrol operator of a station communicating through an amateur satellite or
space station?Any amateur whose license privileges allow them to transmit on the satellite
uplink frequency

T1EO03 [97.103(b)]
Who must designate the station control operatofPe station licensee

T1E04 [97.103(b)]

What determines the transmitting privileges of an amateur statiofiPie class of operator
license held by the control operator
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T1EO5 [97.3(a)(14)]
What is an amateur station control point?he location atwhich the control operator function
is performed

T1E06 [97.301]

When, under normal circumstances, may a Technidi&ss licensee be the control operator of a
station operating in an exclusivemateur Extralass operator segment of the amatelpands?

At no time

T1EQ7 [97.103(a)]
When the control operator is not the station licensee, who is responsible for the proper
operation of the station?The control operator and the station licensee are equally responsible

T1EO08 [97.3(a)(6), 97.205(d)]
Which of the following is an example of automatic contréi2peater operation

T1E0997.109(c)]
Which of the following is true of remote control operation?
A. The control operator must be at the control point
B. A control operator is required at afimes
C. The control operator indirectly manipulates the controls
D. Allof these choices are correct

T1E10 [97.3(a)(39)]
Which of the following is an example of remote control as defined in Part ©p@rating the
station over theinternet

T1E11 [97.103(a)]
Who does the FCC presume to be the control operator of an amateur station, unless docu
mentation to the contrary is in the station record§he station licensee

T1F- Station identification; repeaters; thirdparty communications; club stations; FCC
inspection

T1F01 [97.103(c)]
When must the station licensee make the station and its records available for FCC inspection?
At any time upon request by an FCC representative

T1F02 [97.119 (a)]

2 KSy dzaAy3 GFOGAOFHE ARSYGAFASNE &dOK +Fa awkOs |
2LISNF GA2yS>S K2g 2FGSYy VYdzad @& 2axighed dall sighBityhe G4 NI ya YA
end of each communication and every ten minutes dugia communication

T1F03 [97.119(a)]

When is an amateur station required to transmit its assigned call sigmieast every 10
minutes during and at the end of a communication
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T1F04 [97.119(b)(2)]
Which of the following is an acceptablanguage to use for station identification when
operating in a phone suband? The English language

T1FO05 [97.119(b)(2)]
What method of call sign identification is required for a station transmitting phone signals?
Send the call sign usirgCW or phone emission

T1FO06 [97.119(c)]
Which of the following formats of a sedfssigned indicator is acceptable when identifying using
a phone transmission?

A. KL7CC stroke W3

B. KL7CC slant W3

C. KL7CC slash W3

D. All of these choices are correct

T1F07 [97.115(a)(2)]

Which of the following restrictions apply when a nlitensed person is allowed &peak to a
foreign station using a station under the control of a Tedhanialass control operator?The
foreign station must be one with which the U.S. has a thipdrty agreement

T1F08 [97.3(af47)]
What is meant by the term "Third Party Communicasi® A message from a control operator
to another amateur station control operator on behalf of another person

T1F09 [97.3(a(40)]
What type of amateur station simultaneously retransmits the signal of another amateur station
on a differentchannel or channels®epeater station

T1F10 [97.205(g)]
Who is accountable should a repeater inadvertently retransmit communications that violate the
FCC rulesThe control operator of the originating station

T1F1197.5(b)(2)]

Which of the followings a requirement for the issuance of a club station license grarni®2
club must have at least four members
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SUBELEMENT d@perating Procedures
[3 Exam Questions3 Groups]

T2A- Station operation: choosing an operating frequency; calling another station; test
transmissions; procedural signs; use of minimum power; choosing an operating
frequency; band plans; calling frequencies; repeater offsets

T2A01
Which of the following is a common repeater frequency offset in 2hmeter band? Plusor
minus 600 kHz

T2A02
What is the national calling frequency for FM simplex operations ir2tmeter band? 146.520
MHz

T2A03
What is a common repeatdrequency offset in the 70 cm band?lusor minus 5MHz

T2A04
What is an appropriate way to call another station on a repeater if you know the other station's
call sign?Say the station's call sigithen identify with your call sign

T2A05

How should you respond to a station caling CQ®J vy a YA (i G KS 20KSNJ adl GdA2yQ.
by your call sign

CQ was adopted by the Marconi compairty1904 for use in wireless (spark) telegraphy and

was ad@ted internationally at the 1912 London International Radiotelegraph Convention and

is still used and means you are calling any station.

T2A06
Which of the following is required when making-thre-air test transmissiors |dentify the
transmitting station

T2A07
What is meant by "repeater offset?The difference between aepeater@ transmit frequency
and its receive frequency

T2A08
2Kl G Ad GKS YSIyAy3d 2 FCaling Sy N OSRdzNI £ &AIYEE &/

T2A09

What briefstatement indicates that you are listening on a repeater and looking for a contact?
Your call sign
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T2A10

What is a band plan, beyond the privileges established by the FC@%untary guideline for
using different modes or activities within aamateur band

See ARRL Band plan on patfof this syllabus

T2A11
What term describes an amateur station that is transmitting and receiving on the same
frequency? Simplex

T2A12
Which of the following is a guideline when choosingpperating frequency for calling CQ?
A. Listen first to be sure that no one else is using the frequency
B. Ask if the frequency is in use
C. Make sure you are in your assigned band
D. All of these choices are correct

T2B¢ VHF/UHF operating practices: SBBone; FM repeater; simplex; splits and shifts;
CTCSS; DTMF; tone squelch; carrier squelch; phonetics; operational problem resolution;
Q signals

T2BO1

2 KIFG Aa GKS Y2ad O02YY2y dza S VHFAHRiaKsSeivéPNBi&S NAR S & LI
2y I NBLISIGSNDAa AyLidzi FNBIljdzSyoOe

T2B02

What term describes the use of a sahdible tone transmitted along with normal voice audio to
open the squelch of eeceiver? CTCSS
I ¢/ {{ A& Iy Io00NBDAIl (A BgluelFshhed / 2y GAydz2dza ¢2yS /3

T2B03

LT | adrarazy Aa yzi By3 Sy2daK 02 1SSLI I NI
Ftt2¢6Ay3 YAIKG | ff 2;3 2 dz Liften oNBOSde@S ingitiKk S a G+ 4
frequency

T2B04

Which of the following could be the reason you are unable to access a repeater whose output
you can hear?

A. Improper transceiver offset

B. The repeater may require proper CTCSS tone from yotransceiver

C. The repeater may require@oper DCS tone from your transceiver

D. All of these choices areorrect

T2B05

What might be the problem if a repeater user says your transmissions are breaking up on voice
peaks?Youaretalking too loudy
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T2B06
What type of tones are used toontrol repeaters linked by thenternet Relay Linking Project

(IRLP) protocol®TMF
5¢aC Ad 'y F0oNBGALI GAZ2Y ®RRpNonékeyadénest 2y S adz G0A CNX

High Group
1209 1336 1477 1633 Hz

697 Hz

770 Hz

Low Group

852 Hz

941 Hz

DTMF Frequencies vs Key

T2B07
| 24 C)I-)f ez2dz 22Ay | RAng?dmfyoumLEI@ﬁlzﬁﬁiNmé( a KISt B N& N2,
code

T2B08

Which of the following applies when two stations transmitting on the same frequency interfere
with each other? Common courtesy should prevail, but no one has absolute right to an
amateur frequency

T2B09

2 KEFG Aa I adlf1 3INEP dzLEwapfyr grbupssoausersRoisEake G EhbnnaB LIS | G S |
at different times without being heard by other users on the channel

DMR is theMotorola Digital Mobile Radio format

T2B10

Which Q signahdicates that you are receiving interference from other statiorigRM

QRM --- Are you being irlterfered with? You are bejng interfergd Wivth. . .
' fAdad 2QsigaEYWNZRY Ay U0KS 8LIJSYRAE 2y LJ 3S

T2B11

Which Q signal indicates that you areanging frequency®SY

QSY -- Shall | change to another frequency? | am changing to agother frequency. A list of
O2YYDigndst Aa Ay (GKS 83LIISYRAE 2y LI 3S

T2B12
Why are simplex channels designated in the VHF/UHF band pl&as®at stations within
mutual communications range can communicate without tying up a repeater

T2B13

Where may SSB phone be used in amateur bands above 50 MHz?cast some portion of all
these bands
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T2B14

Which of the following describes a linkeepeater network? A network of repeaters where
signals received by one repeater are repeated by all the repeaters

In Washington state there is a network of repeaters called the Evergreen Intertie that covers
western Montana to Seattle WA and from VancouvBC to northwestern Oregon.

T2C¢ Public service: emergency and n@mergency operations; applicability of FCC
rules; RACES and ARES; net and traffic procedures; operating restrictions during
emergencies

T2C01 [97.103(a)]
When do the FCC rules N@pply to the operation of an amateur station®Rever, FCC rules
always apply

T2C02
What is meant by the term "NCS" used in net operatioin® Control Station

T2C03

What should be done when using voice modesettsure that voice messages containing
unusual words are received correctlypell the words using a standard phonetic alphabet

A copy of the standard Phonetic Alphabet is included in the appendix on jgdge

T2C04
What do RACES and ARES have in comrBoni? organizations may provide communications
during emergencies

T2C05

2 KFG R2Sa GKS GSNXY aiNF Froo éneshdeF Sdhnge? byigt vy S
stations

T2C06

Which of the following is an accepted practice to get the immediate attention of a net control
station when reporting an emergeney Begin your transmission by saying "Priority" or
"Emergency" followed by your call sign

T2CO07

Which of the following is an accepted practice for an amateur operator who has checked into a
net? Remain on frequency without transmitting until asked to do so by the net control station
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T2C08
Which of the following is a characteristic of good traffantlling? Passing messages exactly as
received

T2C09

Are amateur station control operators ever permitted to operate outside the frequency
privileges of their license classs, but only if necessaiy situations involving the immediate
safety ofhuman life or protection of property

T2C10
What information is contained in the preamble of a formal traffic messagé® information
needed to track the message

THE AMERICAN RADIO RELAY LEAGUE

VIA AMATEUR RADIO
P b I PRECEDENCE PLACE OF ORIGIN TIME FILED
THIS RADIO MESSAGE WAS RECEIVED AT
AMATEUR STATION PHONE
NAME
STREET ADORESS
TELEPHONE NUMBER CITY. STATE. ZIP
. FROM DATE TIME 10 DATE TIME
REC'D SENT
THIS MESSAGE VAS HANDLED FREE OF CHARGE BY A LICENSED AMATEUR RADIO OPERATOR, YNEAMER'CAN amo RELAY LEAGU& INC, IS THE NATIONAL MEMBERSHIP SOCIETY OF
VIHOSE ADDRESS IS SHOAN IN THE BOX AT RIGHT ABOVE. AS SUCH MESSAGES ARE NSED RADIO AMATEURS AND THE PUBLISHER OF QST MAGAZINE. ONE OF ITS
HANDLED SOLELY FOR THE PLEASURE OF OPERATIG, NG COLPENSATION CAY e FUNCTIONS 1S PROUOTION OF PUBLIC SERVICE COMMONICATION AMONG AATEUR
ACCEPTED BY A HAM" OPERATOR. A RETURN ¥ BE FILED WITH THE HAM" OPERATORS. TO THAT END, THE LEAGUE HAS ORGANIZED THE NATIONAL TRAFFIC
DELIVERING THIS MESSAGE T0YOU. FURTMER INE ORUATION O AMATEUR RADIG MAY BE SYSTEM FOR DALY NATIONWIDE MESSAGE HANDLING
OBTAINED FROM ARRL HEADQUARTERS, 225 MAIN STREET, NEWINGTON, CT 06111 PRINTED INUSA
A A ’
KIFad Aa YSI u & refgfiérie td Sfdldval téabkn®§sagePhe number of

words or word equivalents in the text portion of the message

T2C12
What is the Amateur Radio Emergency Service (FRE&ensed amateurs who have vol
untarily registered their qualifications and egpment for communications duty in the public
service
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SUBELEMENT @®adio wave characteristics: properties

of radio waves; propagation modes
[3 Exam Questions3 Groups]

T3A - Radio wave characteristics: how a radio signal travels; fadingultipath;
polarization; wavelength vs absorption; antenna orientation

T3A01

2 Kl G aK2dzZ R @2dz R2 AT | y2iKS2Neterkihdwerd dtdonyB LI2 NIi &
just a moment ago, but now they are weak or distorte@? moving a few feet or changing the

direction of your antenna if possible, as reflections may be causing r#diih distortion

T3A02
Why might the range of VHF and Bli8ignalde greater in the wint€? Less absorption by
vegetation

T3A03
What antenna polarization is normally used for latigtance wealsignal CW and SSB contacts
using the VHF and UHF bands®@rizontal

T3A04

What can happen if thantennas at opposite ends of a VHF or UHF line of sight radio link are
not using the same polarization2ignals could be significantly weaker

Stations with a 90° polarizatiorexperiencea signalpower loss ofup to 20dB (100 times)or

more

T3A05

When using a directional antenna, how might your station be able to access a distant repeater if
buildings or obstructions are blocking the direct line of sight path® to find a path that
reflects signals to the repeater

T3A06

What term iscommonly used to describe the rapid fluttering sound sometimes heard from
mobile stations that are moving while transmittingZcket fencing

Picket fencing is wheportions of speech are stripped from the conversation, as if the listener

was walking by apicket fence and hearing a conversation on the other side that changes

audibly dependimg on the position of the pickets relative to the listener.
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