Navigating the Airwaves: A Comprehensive Guide to Acquiring an Amateur Radio License

"As an individual with a keen interest in amateur radio and a firm belief in freedom of
speech, | am currently in the process of studying for the necessary examination to obtain
an amateur radio license. | understand the importance of following the regulations set
forth by the Federal Communications Commission (FCC) and other regulatory bodies. My
intention is to use the amateur radio frequencies responsibly for personal communication
with friends and other licensed amateurs, adhering strictly to the legal requirements. | am
committed to ensuring that my use of these frequencies will be in compliance with all

relevant laws and in the spirit of the amateur radio community."

The Family Radio Service (FRS) is a group of UHF radio channels designated for
short-distance, two-way communications that do not require a license for the general
public to use. FRS operates on 22 channels in the 462 MHz and 467 MHz range, and
these channels are shared with the General Mobile Radio Service (GMRS), which does
require a license. When using FRS channels, you are licensed by rule, meaning you do
not need an individual license if you comply with the rules set forth by the FCC.
Specifically, you may operate an FRS radio for personal or business use, provided you
are not a representative of a foreign government.

1|Page



Navigating the Airwaves: A Comprehensive Guide to Acquiring an Amateur Radio License

In addition to FRS, there's the Multi-Use Radio Service (MURS), which also does not require a license for
personal use. MURS operates in the VHF band and is considered more powerful compared to FRS/GMRS,
allowing for a communication range of up to 5 miles radius under certain conditions. It's important to
note that while MURS does not require a license for personal use, a license is required for business
purposes.

The Citizen Band Radio Service (CB) also allows for license-free operation. CB radios come pre-
programmed with 40 channels and operate in the 27 MHz range, capable of reaching distances up to 40
miles under certain conditions.

Amateur Radio Bands: The 450 MHz band is close to the 70-
centimeter (420-450 MHz) amateur band. If 450.325 MHz is within the
amateur band in your region, you must have an **amateur radio
license to transmit.

“The Baofeng UV-5R is a
popular and affordable dual-
band handheld ftransceiver.
Here are some key features and
information about this model.”

1. **Frequency Range™**: The Baofeng UV-5R typically
covers a wide frequency range, including:

- VHF: 136-174 MHz (Very High Frequency)
- UHF: 400-480 MHz (Ultra High Frequency)

This means it can access most amateur radio VHF and
UHF frequencies, as well as some commercial and public
service frequencies.
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2. **Dual-Band Capability*™: It can operate on both VHF
and UHF bands, allowing for versatile use in different
communication scenarios.

3. **Output Power**: The UV-5R generally has a
selectable power level, with a maximum output of around
4-5 watts. This affects the range of communication.

4. **Programmable Channels**: It typically allows you to
program up to 128 channels, which is useful for quickly
switching between different frequencies.

5. **Additional Features™: The radio includes an FM radio
receiver, an LED flashlight, a keypad lock, and a battery
saver mode. It also supports CTCSS/DCS tone filtering,
which helps in accessing repeater systems.

6. **Licensing™*: To transmit on amateur bands in the U.S.,
you would need an Amateur Radio license from the FCC.
The UV-5R can also access frequencies that require other
types of licenses or are restricted, so it's crucial to be
aware of the legal implications of transmitting on various
frequencies.
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7. **Battery Life**: It comes with a rechargeable Li-ion
battery, providing a decent battery life, but this can vary
based on usage.

8. **Antenna**: The stock antenna can be replaced with
higher quality ones to potentially improve range and
reception.

9. **Usage™™: It's commonly used by amateur radio
enthusiasts, for outdoor activities, and in professional
settings where short-range communication is needed.

Remember, while the Baofeng UV-5R is capable of
accessing a wide range of frequencies, it is important to
operate it within the legal regulations of your country. In
the U.S., for example, transmitting on frequencies
allocated for emergency services or commercial use
without proper authorization is illegal. Always ensure
you're familiar with and adhere to local communications
regulations.

The frequency range for FM transceiver radios can vary
based on the region and the specific purpose of the
device. Here's a general overview of frequency ranges for
different regions, including the USA and Europe:
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1. **United States™*:

- **Amateur Radio Bands™*: Typically range from 1.8
MHz (160 meters) up to 275 GHz. Specific popular bands

include 144-148 MHz (2 meters) and 420-450 MHz (70
centimeters).

- **Commercial FM Radio**: 88 MHz to 108 MHz.

- **Public Service/Government**: Frequencies can vary
widely but often include bands like 150-174 MHz (VHF)
and 450-512 MHz (UHF).

2. **Europe™™:

- **Amateur Radio Bands**: Similar to the US, but some
bands may have slightly different frequency ranges. For
example, the 2-meter band is 144-146 MHz, and the 70-
centimeter band is 430-440 MHz.

- **Commercial FM Radio**: Generally 87.5 MHz to 108
MHz.

- **Public Service/Government**: Frequencies are
country-specific and can range across the VHF and UHF
spectrum.

Regarding the frequency you mentioned, 450.325 MHz, it
falls within the UHF range. This band is often used for
government and public service in the United States.
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However, 140.125 MHz and 125 MHz are unusual
frequencies for standard FM transceivers as they don't
typically fall into the common amateur or commercial
bands.

It's important to note:

- **Licensing**: Transmitting on certain frequencies
requires a license, and unauthorized transmission can be
illegal.

- **Device Capability**: Not all transceivers can access all
frequencies; it depends on the specific model and its
capabilities.

- **Regional Regulations**: Always check local regulations
as frequency allocations and permitted uses can vary
greatly.

Please ensure you are operating within legal parameters
for your region and with the appropriate licensing if
required.

On the Baofeng UV-5R, the two rows of numbers
represent the frequencies for two different channels that
the radio can monitor simultaneously. This is part of its

6|Page



Navigating the Airwaves: A Comprehensive Guide to Acquiring an Amateur Radio License

"Dual Watch" feature. Here's what each element on the
screen likely indicates:

450.325: This is the frequency displayed on the first row. It
falls within the UHF (Ultra High Frequency) range,
commonly used for various radio communications.

140.125: This is the frequency on the second row. It's
within the VHF (Very High Frequency) range, also used in
various communication contexts.

H or L Indicator: The 'H' on the screen likely indicates the
transmit power level. 'H' stands for High power, while
some models might also show 'L' for Low power. This
setting determines how far your transmissions can reach.

Number 6: This could be part of a channel number, or it
could be indicating another function or setting, depending
on the specific firmware of your Baofeng UV-5R.

Colon (:): This is typically part of the clock display on the
Baofeng UV-5R. The radio has a built-in clock feature, and
the colon is part of the time display.
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The Baofeng UV-5R's dual-watch capability allows you to
listen to two frequencies simultaneously, but you can only
transmit on one frequency at a time. This feature is useful
for monitoring two different channels without having to
switch back and forth manually.

Remember, the actual use of specific frequencies depends
on your licensing and the regulations in your area. It's
essential to operate the radio within legal parameters,
especially when it comes to transmitting.

1. **Operating Channel (Ilcon not shown)**: This indicates
the channel number you are currently using.

2. **Operating Frequency (75/25)**: This shows the
frequency you are currently tuned to.

3. **CTCSS Activated (CT)*: 'CTCSS' stands for
Continuous Tone-Coded Squelch System. When activated,
it allows your transceiver to transmit and receive on a
specific sub-audible tone. It's useful for reducing
interference from other users on the same frequency.
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4. **DCS Activated (DCS)**: 'DCS' stands for Digital-
Coded Squelch. This is similar to CTCSS but uses digital
coding to establish a quiet radio channel.

5. **Frequency Offset Direction for Accessing Repeaters
(+/-)**: This icon shows the direction of frequency offset
when using a repeater. The offset can be positive or

negative and is necessary for proper repeater operation.

6. **Dual Watch/Dual Reception (S)**: This function allows
the radio to monitor two frequencies simultaneously, as
indicated by the 'S' icon.

7. *™*VOX Enabled (VOX)**: 'VOX' stands for Voice-
Operated Exchange. When enabled, it allows the radio to
transmit automatically when you speak without the need to
press the Push-To-Talk button.

8. *Reverse Function Activated (R)**: This function allows
you to switch between the transmit and receive
frequencies when using a repeater, useful for checking if a
repeater is within range.
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9. **Wide Band Selected (N)**: Indicates that the radio is
set to Wide Band operation, as opposed to Narrow Band,
affecting the bandwidth of the transmission.

10. **Battery Level Indicator (Battery Icon)**: Shows the
current battery charge level.

11. **Keypad Lock Function Activated (Key lcon)™:
Indicates that the keypad lock function is activated to
prevent accidental changes to the settings.

12. **Low Transmit Power (L)**: The radio is set to
transmit at a low power setting to conserve battery or for
short-range communication.

13. **Signal Strength Level (Signal Bars)**: Displays the
strength of the received signal, which can give an
indication of the proximity and clarity of the signal from the
other party.

Using these icons and descriptions, you can interpret the
settings on your radio’s display and adjust them according
to your needs. For instance, if you want to communicate
through a repeater, you will need to set the correct
frequency offset direction and ensure the CTCSS/DCS is
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configured as per the repeater’s requirements. Always
refer to the complete manual for detailed instructions on
changing and using these settings.

In the United States,
amateur radio bands are
allocated by the Federal
Communications
Commission (FCC), and
there are specific bands
that are not available to
amateur radio operators
because they are reserved
for government use,
including services such as
police, fire, EMS, and other federal agencies.

For instance, the frequency range from 420-450 MHz is
widely used for amateur radio, but within this range,
certain portions are allocated to government services and
amateur radio operators must avoid causing interference.
Similarly, the 1.25-meter band (219-220 MHz) is allocated
to amateur use on a secondary basis, which means
amateurs must not cause interference to and must accept
interference from primary services in this and adjacent
bands. This includes automated maritime
telecommunications systems (AMTS) stations, which are
primary users.
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Additionally, there are bands like the 3.45 - 3.5 GHz band
that amateur operators previously had access to, but as of
April 14, 2022, access to this band ceased for amateur
radio use to avoid interference with other services.

While amateur radio operators have access to a broad
spectrum of frequencies, these allocations can change,
and it is important for operators to stay informed about
current regulations and any changes that may occur. The
FCC provides a detailed Table of Frequency Allocations
which outlines the uses for each frequency band and any
restrictions that apply.

Amateur radio operators should always consult the latest
version of the FCC's rules and the ARRL's Band Plan to
ensure they are operating within the guidelines and not
using frequencies reserved for other services. It's crucial
to avoid restricted bands to ensure that essential services
can operate without interference.

For more detailed information and the most current frequency
allocations, you can refer to the FCC's Table of Frequency
Allocations and the ARRL's website which provides guidance and
updates on frequency allocations for amateur radio operators.
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To obtain an amateur radio license in the United
States, which allows you to operate on designated radio
frequencies, you'll need to follow these steps:

1. **Learn About Licensing**: Understand that the
amateur and amateur-satellite services are for
individuals interested in radio techniques with a
personal aim and without pecuniary interest. You can
start by visiting the [FCC's Amateur Radio Service
page](https://www.fcc.gov/wireless/bureau-
divisions/mobility-division/amateur-radio-service).
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2. **Prepare for the Exam™*: Study for the exam that
corresponds to the license class you're interested in.
There are three classes of licenses: Technician, General,
and Amateur Extra, each requiring you to pass an
examination.

3. **Find an Exam Session**: Locate a Volunteer Examiner
Coordinator (VEC) and find an exam session near you. You can
get in touch with a VEC through resources provided on the [ARRL
website](http://www.arrl.org/find-an-amateur-radio-license-exam-
session) or the FCC's [Volunteer Examiner Coordinators
page](https://www.fcc.gov/wireless/bureau-divisions/mobility-
division/amateur-radio-service/volunteer-examiner-coordinators).

4. **Register for an FRN**: Obtain an FCC Registration
Number (FRN) before you take the exam. This can be
done through the [FCC Commission Registration System
(CORES)](https://apps.fcc.gov/cores/userLogin.do).

5. **Take the Exam™*: Pass the necessary examination
element(s) for your desired license class. The FCC
provides details about the exam elements on their
[Examinations page](https://www.fcc.gov/wireless/bureau-
divisions/mobility-division/amateur-radio-
service/examinations).

6. **Apply for the License**: After passing the exam, your
VEC will submit your application to the FCC. Once your
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application has been processed, your license information
will appear in the [Universal Licensing System
(ULS)](https://wireless2.fcc.gov/UlsApp/UlsSearch/search
License.jsp), and you can operate on amateur frequencies
as permitted by your license class.

7. **Maintain Your License™*: Keep your information up to
date and renew your license as needed. The FCC's ULS
system is used for these tasks.

Remember, you can always contact the FCC directly for
assistance via their phone number 1-888-225-5322 or use
their [online
resources](https://www.fcc.gov/wireless/bureau-
divisions/mobility-division/amateur-radio-service).

Please note that as of the last update, the FCC charges a
fee for new license applications, which you can learn more
about through the [FCC Fee Information
page](https://www.fcc.gov/wireless/bureau-
divisions/mobility-division/amateur-radio-service/personal-
radio-services-application-fees).
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Mastering the Airwaves: A Guide to
Passing Amateur Radio License
Examinations

Obtaining an amateur radio license requires passing an
examination that tests your knowledge in a variety of
areas, including radio theory, operating practices, and
FCC regulations. The complexity of the exam depends on
the class of license you are attempting to obtain:

- **Technician Class**: This is the entry-level license. The
exam covers basic regulations, operating practices, and
electronics theory, with a focus on VHF and UHF
applications. The question pool for the Technician class
contains around 400 questions, and the exam is made up
of 35 of these questions.

- **General Class**: This license requires more knowledge
of radio theory, FCC regulations, and operating practices
for HF (High Frequency) bands. The question pool for the
General class is larger than the Technician, and the exam
also consists of 35 questions.
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- **Amateur Extra Class™: This is the most advanced
class with the most complex material, covering a wide
range of technical and regulatory topics. The question pool
for the Amateur Extra class contains about 700
questions, and the exam has 50 questions.

The FCC provides the complete question pools for each
class of license, and these are publicly available. Each
question pool is a comprehensive set of multiple-choice
questions, from which the actual exam questions are
drawn. The pools are updated every four years to ensure
they remain current with changes in technology and
regulations.

Here's a sample of the type of questions you might
encounter on a Technician Class license exam:

1. **Regulations™*:

- What is the maximum power level that an amateur
radio station may use at VHF frequencies before an RF
exposure evaluation is required?

- A) 1500 watts PEP transmitter output
- B) 50 watts PEP at the antenna
- C) 1 watt PEP transmitter output

- D) Any power level
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2. **Operating Practices™*:

- Which of the following is a common repeater frequency
offset in the 2 meter band?

- A) Plus 500 kHz

- B) Minus 600 kHz

- C) Plus or minus 5 MHz
- D) Minus 500 kHz

3. **Electronics Theory™*:

- What is the electrical difference between RG-58 and
RG-8 coaxial cable?

- A) RG-58 cable has less loss at a given frequency
- B) RG-8 cable has less loss at a given frequency

- C) RG-58 cable has a 50 ohm impedance and RG-8
has a 75 ohm impedance

- D) There is no difference

4. **Communication Technology™*:
- What is the basic purpose of a repeater?

- A) Increase the range of communications between
two stations
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- B) Increase the bandwidth of the communications
- C) Decrease signal distortion

- D) Allow more stations to use a single frequency

5. **FCC Rules™:
- What is the FCC Part 97 definition of telemetry?
- A) An information bulletin issued by the FCC

- B) A one-way transmission of measurements at a
distance from the measuring instrument

- C) A one-way transmission of data from the receiving
station

- D) The science and art of traffic handling

Here is the answer sheet for the Technician
Class license exam:

B) 50 watts PEP at the antenna
B) Minus 600 kHz
B) RG-8 cable has less loss at a given frequency

A) Increase the range of communications between
two stations

B) A one-way transmission of measurements at a
distance from the measuring instrument
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Amateur Extra Class amateur radio license
examination:;

1. Advanced Circuit Theory: What is the primary
purpose of a mixer in an amateur radio transceiver?
a) To increase signal strength b) To filter out unwanted
frequencies c) To combine two signals to produce a
third signal d) To match antenna impedance to the
transceiver.

2. Antenna Design and Theory: What is the main
advantage of a Yagi antenna compared to a dipole
antenna? a) Omnidirectional radiation pattern b)
Higher gain in a specific direction c) Lower radiation
angle d) Easier to construct.

3. Digital Signal Processing: How does a digital signal
processor (DSP) filter differ from an analog filter in a
receiver? a) It can be adjusted more quickly b) It has
a higher power consumption c) It allows for more
precise control of the bandwidth and frequency
response d) It is less effective in reducing noise.

4.FCC Rules and Regulations: According to FCC
regulations, which frequency band is exclusively
allocated to the Amateur Radio Service? a) 60 meters
b) 2 meters c) 30 meters d) 70 centimeters.

5. Propagation and Space Weather: \What effect does
a high sunspot number have on radio wave
propagation on the higher HF bands? a) It improves
propagation b) It degrades propagation c) It has no
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significant effect d) It causes unpredictable shifts in
frequency.

6. Electromagnetic Compatibility: What is the most
effective method to reduce or eliminate interference
from a nearby computer to a radio receiver? a) Use of
a band-pass filter b) Shielding and grounding of the
computer c) Increasing the distance between the
computer and the receiver d) Switching to a different
antenna.

7. Operating Practices: What is the Q-code used to
inquire about the readability of a transmission? a)
QRM b) QRN ¢) QSB d) QTH.

8. Emergency and Public Service Communication:
What is the most important consideration when
setting up an amateur radio station for emergency
communications? a) Power output b) Frequency
agility c) Reliability and redundancy d) Antenna gain.

9. Radio Wave Propagation: What type of propagation
allows an amateur radio operator to make long
distance contacts at VHF and UHF frequencies under
certain conditions? a) Ground wave b) Tropospheric
ducting c) lonospheric reflection d) Sporadic E

10. RF Safety and Exposure: What is the primary
factor in determining safe RF radiation exposure
levels from an amateur radio station antenna? a)
Antenna gain b) Power output c) Distance from the
antenna d) Frequency of operation.
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Answer sheet for the Amateur Extra Class
amateur radio license examination practice
questions:

1. Advanced Circuit Theory

o Correct Answer: c) To combine two signals to produce a third signal.
2. Antenna Design and Theory

o Correct Answer: b) Higher gain in a specific direction
3. Digital Signal Processing

o Correct Answer: c) It allows for more precise control of the bandwidth and
frequency response.

4. FCC Rules and Regulations

o Correct Answer: a) 60 meters
5. Propagation and Space Weather

o Correct Answer: a) It improves propagation.
6. Electromagnetic Compatibility

e Correct Answer: b) Shielding and grounding of the computer.
7. Operating Practices

o Correct Answer: a) QRM
8. Emergency and Public Service Communication

o Correct Answer: c) Reliability and redundancy
9. Radio Wave Propagation

o Correct Answer: b) Tropospheric ducting
10.RF Safety and Exposure

o Correct Answer: c) Distance from the antenna

These answers correspond to the multiple-choice options provided in the practice
questions.
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These questions cover various aspects of the knowledge
required for the Amateur Extra Class license, including
technical topics, FCC rules, and operating practices.

You can access more information about amateur radio
licensing, the question pools, and find resources to help
you study at the [ARRL's website](http://www.arrl.org) or
direct from the [FCC's
website](https://www.fcc.gov/wireless/bureau-
divisions/mobility-division/amateur-radio-service).

Exploring the Radio Spectrum: A
Guide to HF, VHF, and UHF Amateur
Bands

HF Bands (High Frequency: 3-30 MHz)
1.160 Meters (1.8-2.0 MHz)

. Often called the "Top Band." Used mainly for
long-distance communication at night, including
international contacts.

2.80 Meters (3.5-4.0 MHz)

. Good for regional communications during the day
and night. Popular for local nets and nighttime
DXing (long distance).
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3.40 Meters (7.0-7.3 MHz)

. Versatile for both daytime and nighttime
operation. Used for regional and international
contacts.

4.30 Meters (10.1-10.15 MHz)

. Mainly used for digital modes and CW (Morse
code). Limited to 200 watts PEP.

5.20 Meters (14.0-14.35 MHz)

. Known as the "DX Band." Excellent for worldwide
communication. Best during the day.

6.17 Meters (18.068-18.168 MHz)

. Offers good worldwide communication, less
crowded than 20 meters.

7.15 Meters (21.0-21.45 MHz)

. Good for worldwide contacts with higher solar
activity.

8.12 Meters (24.89-24.99 MHz)

. Similar to 10 and 15 meters, good for long-
distance when solar activity is high.

9.10 Meters (28.0-29.7 MHz)

. Highly affected by solar conditions. Can open up
for worldwide DX during solar peaks.

VHF Bands (Very High Frequency: 30-300 MHz)
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1.6 Meters (50-54 MHz)

. Known as the "Magic Band." Unpredictable, can
open for worldwide communication sporadically.

2.2 Meters (144-148 MHz)

. Most popular VHF band. Used for local and
regional communication, FM repeaters, and
satellite operation.

3.1.25 Meters (222-225 MHz)

. Less crowded, used for local and regional
communications.

UHF Bands (Ultra High Frequency: 300 MHz-3 GHz)
1.70 Centimeters (420-450 MHz)

. Widely used for urban communication due to its
ability to penetrate buildings, also popular for
satellite operations.

2.33 Centimeters (902-928 MHz)

. Used for local communication, experimentation,
and some digital modes.

3.23 Centimeters (1240-1300 MHz)

. Offers a wide bandwidth for experimentation,
digital modes, and satellite communication.

Microwave Bands (Above 3 GHz)

. These bands are typically used by amateur radio
operators for experimental purposes, including digital
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communication, satellite, and moon-bounce
communications. They offer vast bandwidth but
require more technical knowledge and specialized
equipment.

General Notes:

. Licensing Requirements: Higher license classes
(General, Advanced, and Amateur Extra) grant access
to more frequency bands and operating privileges.

. Modes of Operation: Includes voice communication
(SSB, FM), Morse code (CW), digital modes (FTS,
PSK31), and satellite communication.

. Propagation Characteristics: Lower frequencies
(HF bands) are better for long-distance
communication, especially at night. Higher
frequencies (VHF/UHF) are generally for local and
regional communication.

It's important to note that specific frequency allocations
can vary by country. Always refer to the local regulations
and band plans of your country's amateur radio authority.

You can access more information about amateur radio
licensing, the question pools, and find resources to help
you study at the [ARRL's website](http://www.arrl.org) or
direct from the [FCC's
website](https://www.fcc.gov/wireless/bureau-
divisions/mobility-division/amateur-radio-service).
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