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Amateur Extra Class Workshop  
 

All Amateur Radio Operators, 

 

Amateur radio has been around for a long time and has grown itself into a worldwide community of licensed 

hams on the airwaves with all sorts of communications technology. Ham radio attracts those who have 

never held a microphone as well as deep technical experts who grew up with a soldering iron and computer. 

Your United States Amateur Service license gives you the most powerful wireless communications 

capability available to any private citizen anywhere in the world. In the United States, amateur radio 

licensing is governed by the Federal Communications Commission (FCC) under strict federal regulations. 

Licenses to operate amateur stations for personal use are granted to individuals of any age once they 

demonstrate an understanding of both pertinent FCC regulations and knowledge of radio station operation 

and safety considerations. December 2012 marked one hundred years of amateur radio operator and 

station licensing by the United States government. Operator licenses are divided into different classes, each 

of which correlates to an increasing degree of knowledge and corresponding privileges. Over the years, the 

details of the classes have changed significantly, leading to the current system of three open classes and 

two grandfathered but closed to new applicants. The top US license class is Amateur Extra Class. The 

Extra Class license requires an applicant pass 35 of a 50-question multiple-choice theory exam. Those with 

Amateur Extra licenses are granted all privileges on all US amateur bands. 

 

The ARRL Extra Class License description says it best; òGeneral licensees may upgrade to Extra Class 

by passing a 50-question multiple -choice examination. No Morse code test is required. In addition to 

some of the more obscure regulations, the test covers specialized operating practices, advanced 

electronics theory and radio equipment design. Non -licensed individuals must pass Element 2, Element 

3 and Element 4 written exams to earn an Extra License. The FCC grants exam element 3 credit to 

individuals that previously held certain older types of licenses. The HF bands can be awfully crowded, 

particularly at the top of the solar cycle. Once one earns HF privileges, one may quickly yearn for 

more room. The Extra Class license is the answer. Extra Class licensee s are authorized to operate on 

all frequencies allocated to the Amateur Service .ò 
 

The Extra Class workshop is specially presented for those with amateur radio experience who want to learn 

more. The workshop will cover a vast amount of material in five classes. It is intended to help members 

advance in the hobby we love and give a little boost to those on the fence.  

 

Looking forward to congratulating you in your advancement to Amateur Extra Class, 

 

 

Mike   KM4ZTE 
 

Mike Regan 

President  

The Villages Amateur Radio Club 

 

 

PS All amateur radio operators are welcome to use and share this document. Comments about this 

document can be sent by means of the club website contact form; https://www.k4vrc.com/contact-us.html  

Please include; a detailed description of the issue with exam question ID and page number.  

https://www.k4vrc.com/contact-us.html
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Introduction  

Just Enough for Understanding 
 

Studying for the Amateur Extra is not easy for most people and this class is designed to help you with the 

difficult parts. Normally the class size is small allowing more time to address the how and why questions. 

This is not intended to be traditional classroom experience instead you should expect a much more informal 

discussions about electronics as it relates to HAM radio not Electrical Engineering. Too bad most of the 

well-known ham radio license manuals spend way too much content on theory and fail to stay within the 

scope of the exam.  This is not to say just teach the test. A good example is the diode, you need to know 

the types, forward voltage and reverse bias. You do not need an understanding of semiconductor theory. 

Simply put there is only five classes (about 15 Hours in class room time) to gain an introductory level 

understanding of the technology and the Code of Federal Regulations Title 47, Telecommunication. Part 

97, Amateur Radio Service. The class format is just enough information for context and essential 

understanding needed to pass the licensing test.  

 

Less Math for more Comprehension 
 

Historically most HAMs have problems passing the license exam due to the math required. It may relieve 

some of your concerns to know the question pool has reduced the number of questions requiring 

calculations in favor of comprehension questions in the last three releases. You still need to use a small 

amount of math to solve problems but just add, subtract, multiple and divide. This class will focus on thinking 

through the questions and avoiding the trigonometry to solve problems. Working the example problems in 

class will help you be at ease with using the math required. Thinking carefully about the wording of the 

question will often lead to the only correct answer without any math! This means many multiple-choice 

questions can be solved logically without doing the math and the discussion from this class will help you 

avoid selecting the wrong answer. 

 

Five Classes 
 

The five classes will meet for about three hours once a week. Each topic begins with an overview of the 

homework assignment for context followed by review of the questions covered. Understanding is reinforced 

with your questions and discussion. To prepare for class; 

Å Individual reading of chapter prior to class 

Å Pay attention to the BLUE  text, they are the phrases used on the exam 

Å The Editors Notes are included for context and more understanding but are not test questions 
Å Work sample problems prior to class 
Å When reviewing the questions make a ñI need helpò list for discussion in class 
Å Use the Fundamentals and Substance section to supplement your reading and take notes 
Å Class Review of assignment, discussion and help with problems 
Å Individual practice tests (online or Apps) at home between classes 

 

If you attend all classes, keep up with readings, and take practice tests conscientiously, preparing can be 

a relatively pain-free process. Pain-free does not mean work-free! Take practice tests online from multiple 

sites or different APPs. Many past students have found that preparing for the exam for 60 minutes per day, 

five or six days per week, will leave them well-prepared at exam time. Donôt cram at the end as hitting hard 

at the last minute simply don't work for most people and they experience declining returns on their efforts 

when they attempt to study for two and three hours straight.  
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Learning Aids 
 

You are encouraged to use every study resource that works for you. In general people retain more details 

from a hard copy document. Print the Fundamentals and Substance section so you can take it with you 

to study, write on it, underline or highlight the text for reference later. Place a copy of this guide on an 

eReader. Purchased books are not required but if you do have questions from other sources they will be 

discussed during the open review at the end of each class. 

 

Take online practice tests online, but not more than once a day. 
http://arrlexamreview.appspot.com/   

https://hamexam.org/   
https://hamstudy.org/   

 

Many people have found using a test App on their phone or tablet is a helpful tool 

 

 
https://play.google.com/store/apps  

https://www.apple.com/ios/app - store/  
 

Dave Casler KE0OG Videos lectures on YouTube are highly recommended.   

 
https://dcasler.com/ham - radio/  

 

Memory Retention 
 

Make sure to review and expand upon the Fundamentals and Substance section after completing each 

class. The Fundamentals and Substance subsection that was solely created as a tool for test preparation 

by helping you make connections between topics and serves as quality review material for after each class. 

The information is in the form of class notes with all of the important information you need to know. The 

notes are organized into easily digestible headings and bullet points to organize topics with the key words, 

main subpoints and summary are all written in one place. You should find using will be most useful when 

learning about new topics that include a lot of detail. This section is not intended to be a substitute for 

studying the class material in fact you will need to complete your reading assignment and attend class in 

order to effectively use these notes.  

http://arrlexamreview.appspot.com/
https://hamexam.org/
https://hamstudy.org/
https://play.google.com/store/apps
https://www.apple.com/ios/app-store/
https://dcasler.com/ham-radio/
http://www.arrl.org/shop/ARRL-Extra-Class-License-Manual-12th-Edition-Spiral-Bound/
https://play.google.com/store/apps
https://dcasler.com/ham-radio/
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CLASS 1 ð REGULATIONS  

============================================================================ 

E1A Operating Standards 

E1B Station restrictions and special operations 

E1C Rules pertaining to automatic and remote control 

E1F Miscellaneous rules  

E1D Amateur space and Earth stations; telemetry and telecommand rules 

E1E Volunteer examiner program 

E2C, E2D, E2E Operating methods 

Class One Fundamentals and Substance 

============================================================================ 

E1A Operating Standards 

============================================================================ 

Upper Sideband (USB) emissions will be 3 kHz above the carrier frequency 

Lower Sideband (LSB) emissions will be 3 kHz below the carrier frequency 

 

18.068 MHz is illegal for LSB AFSK emissions on the 17M band RTTY  

Transceivers display LSB carrier frequency of phone signals 3 KHz above the lower band edge  

14.149 MHz is the maximum legal carrier 20M frequency for 1 KHz BW USB AFSK digital signals 

3.601 MHz LSB Phone is beyond the edge of the phone band segment 
============================================================================ 

E1A01 (A) [97.305, 97.307(b)] Which of the following carrier frequencies is illegal for LSB AFSK 
emissions on the 17 meter band RTTY and data segment of 18.068 to 18.110 MHz? A. 18.068 MHz B. 
18.100 MHz C. 18.107 MHz D. 18.110 MHz  

E1A02 (D) [97.301, 97.305] When using a transceiver that displays the carrier frequency of phone 
signals, which of the following displayed frequencies represents the lowest frequency at which a properly 
adjusted LSB emission will be totally within the band? A. The exact lower band edge B. 300 Hz above the 
lower band edge C. 1 kHz above the lower band edge D. 3 kHz above the lower band edge  

E1A03 (C) [97.305, 97.307(b)] What is the maximum legal carrier frequency on the 20 meter band for 
transmitting USB AFSK digital signals having a 1 kHz bandwidth? A. 14.070 MHz B. 14.100 MHz C. 
14.149 MHz D. 14.349 MHz  
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E1A04 (C) [97.301, 97.305]  With your transceiver displaying the carrier frequency of phone signals, you 
hear a DX station calling CQ on 3.601 MHz LSB. Is it legal to return the call using lower sideband on the 
same frequency? A. Yes, because the DX station initiated the contact B. Yes, because the displayed 
frequency is within the 75 meter phone band segment C. No, the sideband will extend beyond the edge of 
the phone band segment D. No, U.S. stations are not permitted to use phone emissions below 3.610 MHz  

============================================================================ 

General, Advanced and Amateur Extra class 
licensees are authorized to use 2200M & 630M 
Amateur Bands 

Amateurs wishing to operate these bands must first 
register with the Utilities Technology Council online at 
https://utc.org/plc-database-amateur-notification-
process/ . You need only register once for each band. 

630M 472 - 479 KHz:  5 W EIRP maximum, except 
in Alaska within 496 miles of Russia where the power 
limit is 1 W EIRP 

2200M 135.7 ï 137.8 1 W EIRP maximum 

 

============================================================================ 

E1A07 (C) [97.313(k)]  What is the maximum power permitted on the 2200 meter band? A. 50 watts PEP 
B. 100 watts PEP C. 1 watt EIRP (Equivalent isotropic radiated power) D. 5 watts EIRP (Equivalent 
isotropic radiated power)  

E1A14 (D) [97.313(l)] Except in some parts of Alaska, what is the maximum power permitted on the 630 
meter band? A. 50 watts PEP B. 100 watts PEP C. 1 watt EIRP D. 5 watts EIRP  

============================================================================ 

100 watts PEP effective radiated 
power relative to the gain of a 
half-wave dipole is the maximum 
power output permitted on 60M 

 

The CW carrier must be at the 
center frequency of the channel 
on 60M 

 

The maximum bandwidth for a 
data emission on 60 meters is 2.8 
kHz  

============================================================================ 

E1A05 (C) [97.313] What is the maximum power output permitted on the 60 meter band? A. 50 watts 
PEP effective radiated power relative to an isotropic radiator B. 50 watts PEP effective radiated power 
relative to a dipole C. 100 watts PEP effective radiated power relative to the gain of a half-wave dipole D. 
100 watts PEP effective radiated power relative to an isotropic radiator    

E1A06 (B) [97.303(h)(1)] Where must the carrier frequency of a CW signal be set to comply with FCC 
rules for 60 meter operation? A. At the lowest frequency of the channel B. At the center frequency of the 
channel C. At the highest frequency of the channel D. On any frequency where the signal's sidebands are 
within the channel 
============================================================================ 

https://utc.org/plc-database-amateur-notification-process/
https://utc.org/plc-database-amateur-notification-process/
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If a station in a message forwarding system inadvertently forwards a message that is in violation of 
FCC rules, the control operator of the originating station is primarily accountable for the rules violation 

The first action you should take if your digital message forwarding station inadvertently forwards a 
communication that violates FCC rules is to discontinue forwarding the communication as soon as 
you become aware of it 

============================================================================ 

E1A08 (B) [97.219] If a station in a message forwarding system inadvertently forwards a message that is 
in violation of FCC rules, who is primarily accountable for the rules violation? A. The control operator of 
the packet bulletin board station B. The control operator of the originating station C. The control operators 
of all the stations in the system D. The control operators of all the stations in the system not 
authenticating the source from which they accept communications  

E1A09 (A) [97.219] What action or actions should you take if your digital message forwarding station 
inadvertently forwards a communication that violates FCC rules? A. Discontinue forwarding the 
communication as soon as you become aware of it B. Notify the originating station that the 
communication does not comply with FCC rules C. Notify the nearest FCC Field Engineers office D. All 
these choices are correct 
============================================================================ 
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Operation of an amateur station is installed aboard a ship or aircraft must be approved by the 
master of the ship or the pilot in command of the aircraft 

An FCC-issued amateur license or a reciprocal permit for an alien amateur licensee is required when 
operating an amateur station aboard a US-registered vessel in international waters 

An FCC-issued amateur license or a reciprocal permit for an alien amateur licensee is required when 
operating an amateur station aboard any vessel or craft that is documented or registered in the 
United States 

============================================================================ 

E1A10 (A) [97.11] If an amateur station is installed aboard a ship or aircraft, what condition must be met 
before the station is operated? A. Its operation must be approved by the master of the ship or the pilot in 
command of the aircraft B. The amateur station operator must agree not to transmit when the main radio 
of the ship or aircraft is in use C. The amateur station must have a power supply that is completely 
independent of the main ship or aircraft power supply D. The amateur operator must have an FCC Marine 
or Aircraft endorsement on his or her amateur license  

E1A11 (B) [97.5] Which of the following describes authorization or licensing required when operating an 
amateur station aboard a U.S.-registered vessel in international waters? A. Any amateur license with an 
FCC Marine or Aircraft endorsement B. Any FCC-issued amateur license C. Only General Class or higher 
amateur licenses D. An unrestricted Radiotelephone Operator Permit  

E1A13 (B) [97.5] Who must be in physical control of the station apparatus of an amateur station aboard 
any vessel or craft that is documented or registered in the United States? A. Only a person with an FCC 
Marine Radio license grant B. Any person holding an FCC issued amateur license or who is authorized 
for alien reciprocal operation C. Only a person named in an amateur station license grant D. Any person 
named in an amateur station license grant or a person holding an unrestricted Radiotelephone Operator 
Permit 
============================================================================ 

E1B Station restrictions and special operations 

============================================================================ 

An emission outside its 
necessary bandwidth that can 
be reduced or eliminated 
without affecting the 
information transmitted 
constitutes a spurious emission 

 

The mean power of any 
spurious emission must be at 
least - 43 dB relative to the 
mean power of the fundamental 
emission from a station 
transmitter or external RF 
amplifier installed after January 
1, 2003, and transmitting on a 
frequency below 30 MHZ 

============================================================================ 

E1B01 (D) [97.3] Which of the following constitutes a spurious emission? A. An amateur station 
transmission made without the proper call sign identification B. A signal transmitted to prevent its 
detection by any station other than the intended recipient C. Any transmitted signal that unintentionally 
interferes with another licensed radio station D. An emission outside the signal's necessary bandwidth 
that can be reduced or eliminated without affecting the information transmitted  

============================================================================ 
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DRM SSTV SSB transmissions in the HF phone bands DRM must conform to the maximum 2.8 kHz 
occupied bandwidth 

============================================================================ 

E1B02 (A) [97.307(f)(2)] Which of the following is an acceptable bandwidth for Digital Radio Mondiale 
(DRM) based voice or SSTV digital transmissions made on the HF amateur bands? A. 3 kHz B. 10 kHz C. 
15 kHz D. 20 kHz   

============================================================================ 

If you are installing an amateur station antenna at a site at or near a public use airport you may 
have to notify the Federal Aviation Administration and register it with the FCC as required by Part 
17 of FCC rules 

 

============================================================================ 

E1B06 (A) [97.15] Which of the following additional rules apply if you are installing an amateur station 
antenna at a site at or near a public use airport? A. You may have to notify the Federal Aviation 
Administration and register it with the FCC as required by Part 17 of the FCC rules B. You must submit 
engineering drawings to the FAA C. You must file an Environmental Impact Statement with the EPA 
before construction begins D. You must obtain a construction permit from the airport zoning authority  

============================================================================ 

 

An Environmental Assessment must be submitted to the FCC before placing an amateur station 
within an officially designated wilderness area or wildlife preserve, or an area listed in the National 
Register of Historical Places 

============================================================================ 

E1B04 (C) [97.13, 1.1305-1.1319] What must be done before placing an amateur station within an 
officially designated wilderness area or wildlife preserve, or an area listed in the National Register of 
Historic Places? A. A proposal must be submitted to the National Park Service B. A letter of intent must 
be filed with the Environmental Protection Agency C. An Environmental Assessment must be submitted to 
the FCC D. A form FSD-15 must be submitted to the Department of the Interior  

============================================================================ 
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Editorôs note:  FCC monitoring facility must protect that facility from harmful interference. Failure to do so 
could result in imposition of operating restrictions upon the amateur station by an EIC pursuant to Sec. 
97.121 of this part. Geographical coordinates of the facilities that require protection are listed in Sec. 0.121 
(c) of this chapter. There are 14 such stations listed in 47 CFR 0.121(b) and are shown below. 

 

The National Radio Astronomy Observatory sites are located in Green Bank West Virginia, Socorro New Mexico, and 
Charlottesville NC. 

The National Radio Quiet Zone is an area surrounding the National Radio Astronomy Observatory 

 Within 1 mile an amateur station must protect an FCC monitoring facility from harmful 
interference 

============================================================================ 

 

E1B05 (C) [97.3] What is the National Radio Quiet Zone? A. An area in Puerto Rico surrounding the 
Arecibo Radio Telescope B. An area in New Mexico surrounding the White Sands Test Area C. An area 
surrounding the National Radio Astronomy Observatory D. An area in Florida surrounding Cape 
Canaveral  

E1B03 (A) [97.13] Within what distance must an amateur station protect an FCC monitoring facility from 
harmful interference? A. 1 mile B. 3 miles C. 10 miles D. 30 miles  

============================================================================ 

 

 

An amateur station could be required to avoid transmitting during certain 
hours on frequencies that cause the interference if its signal causes 
interference to domestic broadcast reception, assuming that the 
receiver(s) involved are of good engineering design 

============================================================= 

E1B08 (D) [97.121] What limitations may the FCC place on an amateur station if its signal causes 
interference to domestic broadcast reception, assuming that the receivers involved are of good 
engineering design? A. The amateur station must cease operation B. The amateur station must cease 
operation on all frequencies below 30 MHz C. The amateur station must cease operation on all 
frequencies above 30 MHz D. The amateur station must avoid transmitting during certain hours on 
frequencies that cause the interference  

E1B12 (A) [97.303(b)] What must the control operator of a repeater operating in the 70 cm band do if a 
radiolocation system experiences interference from that repeater? A. Cease operation or make changes 
to the repeater to mitigate the interference B. File an FAA NOTAM (Notice to Airmen) with the repeater 
system's ERP, call sign, and six-character grid locator C. Reduce the repeater antenna HAAT (Height 
Above Average Terrain) D. All these choices are correct  
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============================================================================ 

 

 

Any FCC-licensed amateur station certified by the 
responsible civil defense organization for the area 
served may be operated in RACES 

 

All amateur service frequencies authorized to the control 
operator are authorized to an amateur station 
participating in RACES 

============================================================================ 

E1B09 (C) [97.407] Which amateur stations may be operated under RACES rules? A. Only those club 
stations licensed to Amateur Extra Class operators B. Any FCC-licensed amateur station except a 
Technician Class C. Any FCC-licensed amateur station certified by the responsible civil defense 
organization for the area served D. Any FCC-licensed amateur station participating in the Military Auxiliary 
Radio System (MARS)  

E1B10 (A) [97.407] What frequencies are authorized to an amateur station operating under RACES 
rules? A. All amateur service frequencies authorized to the control operator B. Specific segments in the 
amateur service MF, HF, VHF and UHF bands C. Specific local government channels D. Military Auxiliary 
Radio System (MARS) channels  

 

============================================================================ 

PRB-1 require state and local government zoning regulations to make reasonable 
accommodations affecting amateur radio (Does not apply for HOA & CCR) 

 

   

============================================================================ 

E1B07 (C) [97.15] To what type of regulations does PRB-1 apply? A. Homeowners associations B. FAA 
tower height limits C. State and local zoning D. Use of wireless devices in vehicles  

E1B11 (B) [97.15] What does PRB-1 require of regulations affecting amateur radio? A. No limitations may 
be placed on antenna size or placement B. Reasonable accommodations of amateur radio must be made 
C. Amateur radio operations must be permitted in any private residence D. Use of wireless devices in a 
vehicle is exempt from regulation   

============================================================================ 
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E1C Rules pertaining to automatic and remote control 

============================================================================ 

Editorôs note: The question(s) below are addressed in E1A Operating Standards 

E1C01 (D) [97.303] What is the maximum bandwidth for a data emission on 60 meters? A. 60 Hz B. 170 
Hz C. 1.5 kHz D. 2.8 kHz  

============================================================================ 

   

The use of devices and procedures for control so that the control operator does not have to be 
present at a control point is automatic control of a station 

An automatically controlled station may NOT originate third party communications 

3 minutes is the maximum permissible duration of a remotely controlled stationôs transmissions if 
its control link malfunctions 

Editorôs note: Station Control and Repeaters 

A control operator must be present at the control point of a remotely controlled amateur station 

A station controlled indirectly through a control link is a remotely controlled station 

Direct manipulation of the transmitter by a control operator is meant by local control 

Under automatic control the control operator is not required to be present at the control point 

An automatically controlled station may retransmit third party communications when transmitting 
RTTY or data emissions 

29.500 - 29.700 MHz are available for an automatically controlled repeater operation 

Only auxiliary, repeater or space stations may automatically retransmit the radio signals of other 
amateur stations 

============================================================================ 

E1C03 (B) [97.109(d)] How do the control operator responsibilities of a station under automatic control 
differ from one under local control? A. Under local control there is no control operator B. Under automatic 
control the control operator is not required to be present at the control point C. Under automatic control 
there is no control operator D. Under local control a control operator is not required to be present at a 
control point  

E1C05 (A) [97.221(c)(1), 97.115(c)] When may an automatically controlled station originate third party 
communications? A. Never B. Only when transmitting RTTY or data emissions C. When agreed upon by 
the sending or receiving station D. When approved by the National Telecommunication and Information 
Administration  

E1C08 (B) [97.213] What is the maximum permissible duration of a remotely controlled station's 
transmissions if its control link malfunctions? A. 30 seconds B. 3 minutes C. 5 minutes D. 10 minutes  

============================================================================ 


