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IntroductionIntroduction
Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.
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How to Use This GuideHow to Use This Guide
This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:
1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.
2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes).
Review a handful of questions, reflect on the explanations.
3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.
4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.
5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.
6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions
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1. In the Friis transmission equation, Pt(dBW) represents
what?
A. Transmitter power output in dBm.
B. Transmitter power in dBW.
C. Receiver power in dBW.
D. Antenna gain in dBi.

2. What is the speed of radio waves?
A. 186,000 miles per second
B. 300,000 kilometers per second
C. 186,000 miles per hour
D. 3,000 kilometers per second

3. ETD 10023 is used for which two keys?
A. VINSON and KG-84
B. VINSON and KG-58
C. ANDVT BD and KY-58
D. KG-84 and KY-58

4. What is the required minimum distance from power lines
when placing antennas?
A. At least two antenna lengths away from power lines
B. Directly adjacent to power lines
C. At least one wavelength away from power lines
D. Distance from power lines is not specified

5. What is the significance of a 50-ohm system in RF
practice?
A. 50-ohm impedance is a standard that allows predictable

performance and maximum power transfer.
B. 50-ohm systems minimize all losses.
C. 50-ohm is used only for receive tuning.
D. 50-ohm systems require special coax not common.
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6. In mountainous terrain, why is antenna placement critical
for line-of-sight communications?
A. Terrain blocks paths; elevated roosts reduce shadowing and

multipath, improving reliability
B. Elevation has no effect on line-of-sight
C. Shadowing cannot occur in mountain terrain
D. Multipath is not a concern for VHF/UHF

7. The Tactical Key Loader is classified as what type of crypto
device?
A. Public Key Device
B. Untrusted Crypto Module
C. Controlled Cryptographic Item
D. Hardware Security Token

8. Skip Distances refer to the distance on Earth's surface
between:
A. The sky wave leaves the antenna and is received after one

hop
B. The transmitter and the horizon
C. The ground wave end and horizon
D. The transmitter and receiver without reflection

9. Which protocol is used for transmitting data on the TKL?
A. DS-101
B. DS-201
C. DS-301
D. DS-401

10. Which structure can interfere with radio transmissions?
A. Steel bridges
B. Wooden fences
C. Concrete sidewalks
D. Brick buildings
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Answers
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1. B
2. A
3. A
4. A
5. A
6. A
7. C
8. A
9. A
10. A
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Explanations
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1. In the Friis transmission equation, Pt(dBW) represents
what?
A. Transmitter power output in dBm.
B. Transmitter power in dBW.
C. Receiver power in dBW.
D. Antenna gain in dBi.

The main idea is how transmitter power is represented when using decibel units in the
Friis equation. Pt(dBW) is the transmitter power expressed in decibels relative to one
watt. In the dB form of Friis, powers and gains are added: Pr(dBW) = Pt(dBW) + Gt(dBi)
+ Gr(dBi) + 20 log10(λ/(4πR)). Using dBW lets you convert the linear multiplication of
Pt, Gt, and Gr into simple addition, which is why Pt is given in dBW. This is different
from dBm, which is referenced to 1 milliwatt. For example, a transmitter power of 5 W
corresponds to Pt(dBW) ≈ 6.99 dBW.

2. What is the speed of radio waves?
A. 186,000 miles per second
B. 300,000 kilometers per second
C. 186,000 miles per hour
D. 3,000 kilometers per second

Radio waves are electromagnetic waves, so they travel at the speed of light in free space.
That speed is about 299,792 kilometers per second, which is roughly 186,282 miles per
second. In practical terms, we round that to about 186,000 miles per second or 300,000
kilometers per second. The speed is essentially the same in air, with only a tiny reduction
due to the medium’s refractive index.  The choice given in miles per second matches this
familiar value, making it the best answer. The other options mix units or are off by an
order of magnitude—for example, miles per hour is far too slow, and 3,000 kilometers per
second is much lower than the speed of light.

3. ETD 10023 is used for which two keys?
A. VINSON and KG-84
B. VINSON and KG-58
C. ANDVT BD and KY-58
D. KG-84 and KY-58

ETD 10023 is a key-loading device designed to handle crypto material for specific Type 1
devices that share the same loading interface. The two keys it loads are the ones used by
the VINSON family and by the KG-84 family. VINSON is the modern high-security
encryption module, and KG-84 is an older key-management/crypto loading system.
Because they use the same key-loading format and procedures, ETD 10023 is the
appropriate tool for loading keys into both of them. Other devices (such as ANDVT BD or
KY-58) use different loading methods or formats, so ETD 10023 isn’t used for those.
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4. What is the required minimum distance from power lines
when placing antennas?
A. At least two antenna lengths away from power lines
B. Directly adjacent to power lines
C. At least one wavelength away from power lines
D. Distance from power lines is not specified

Safety clearance from power lines is the key idea here. Keeping the antenna at least two
lengths away from any power line provides a practical margin that reduces the risk of RF
energy inducing currents in the line, arcing between conductors, or interference with the
power system and your radio setup. This rule balances safety with field practicality: it’s
far enough to be protective, but not so far as to make deployment impractical. Standing
directly next to a power line would not provide this protective gap and could be
hazardous. Saying the distance is not specified fails to give you a safe operating rule,
while requiring one wavelength would be unnecessarily large for most field deployments.

5. What is the significance of a 50-ohm system in RF
practice?
A. 50-ohm impedance is a standard that allows predictable

performance and maximum power transfer.
B. 50-ohm systems minimize all losses.
C. 50-ohm is used only for receive tuning.
D. 50-ohm systems require special coax not common.

A 50-ohm system provides a practical, standardized impedance that lets RF components
work together predictably and deliver maximum power when they’re matched. When the
transmitter, feedline, and antenna all present the same impedance, power transfer is
optimized and reflections are minimized. This is built on the idea that maximum power
transfer occurs when the source impedance matches the load, and a transmission line
whose characteristic impedance matches the system helps keep that condition along the
path, so voltages, currents, and SWR stay within expected ranges.  This standard isn’t
about eliminating all losses. Real networks have dielectric and conductor losses,
connector losses, and slight mismatches can still occur, but using a common 50-ohm
framework makes design, testing, and interconnecting equipment straightforward and
reliable. It’s also used for both transmitting and receiving, not just tuning, and 50-ohm
coax (the cables, connectors, and hardware) is widely available, so there’s no need for
special, uncommon cable.  So the best answer is that a 50-ohm impedance standard
allows predictable performance and maximum power transfer across the system.
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6. In mountainous terrain, why is antenna placement critical
for line-of-sight communications?
A. Terrain blocks paths; elevated roosts reduce shadowing and

multipath, improving reliability
B. Elevation has no effect on line-of-sight
C. Shadowing cannot occur in mountain terrain
D. Multipath is not a concern for VHF/UHF

Line-of-sight propagation is the governing factor for VHF/UHF links, and mountainous
terrain can easily block the direct path between antennas. Elevating the antennas puts
the radiating and receiving points above the terrain obstacles, opening a clear line of
sight and expanding the radio horizon. This reduces shadowing, the signal loss caused by
obstacles in the path, and also lessens the impact of multipath reflections from
surrounding terrain that can cause fading. Elevation helps keep the first Fresnel zone
clear, which improves link reliability. So, choosing elevated locations for antennas in
mountains directly improves LOS reliability and overall communication performance.

7. The Tactical Key Loader is classified as what type of crypto
device?
A. Public Key Device
B. Untrusted Crypto Module
C. Controlled Cryptographic Item
D. Hardware Security Token

Understanding how crypto items are classified helps here. The Tactical Key Loader is
treated as a cryptographic device that stores, handles, and transfers encryption keys used
by radios. Because losing or compromising such a device could weaken overall security, it
is designated as a Controlled Cryptographic Item (CCI), meaning it is subject to strict
security controls, inventory, and custody procedures.  It isn’t a Public Key Device, which
would refer to equipment that performs public-key cryptography or PKI-related
functions. It isn’t an Untrusted Crypto Module, which would imply a crypto subsystem not
meeting security requirements. It isn’t a Hardware Security Token, which would be a
device that performs cryptographic operations rather than primarily storing/loading keys.
The key loader’s role and handling requirements align with the CCI designation.

8. Skip Distances refer to the distance on Earth's surface
between:
A. The sky wave leaves the antenna and is received after one

hop
B. The transmitter and the horizon
C. The ground wave end and horizon
D. The transmitter and receiver without reflection

Skip distance is the surface distance from the transmitting site to the point on Earth
where a sky wave, after reflecting off the ionosphere, first returns to the ground. This
distance defines how far apart you can be on the surface and still receive the signal after
one ionospheric hop. It’s about the sky wave path with one reflection, not the
line-of-sight to the horizon or the ground-wave path. The statement that describes this
path best is the one where the sky wave leaves the antenna and is received after one hop.

Sample study guide, visit https://anprc160and163radioopsantennatheory.examzify.com
for the full version with hundreds of practice questions 13

SA
M

PLE



9. Which protocol is used for transmitting data on the TKL?
A. DS-101
B. DS-201
C. DS-301
D. DS-401

For the TKL data path, a data service protocol is used to define how bits are put into
frames, synchronized, and checked for errors as they move between the TKL and the
radio. DS-101 is the standard data service protocol configured for TKL transmissions,
providing the basic framing, timing, and error-detection needed for reliable data transfer
on this path. It’s the simplest and most widely supported option for TKL data, ensuring
compatibility with the radio and the rest of the data chain. The other DS options
correspond to alternative or enhanced profiles that aren’t typically used for the TKL
interface, so DS-101 is the best fit for this transmission scenario.

10. Which structure can interfere with radio transmissions?
A. Steel bridges
B. Wooden fences
C. Concrete sidewalks
D. Brick buildings

Metal structures disrupt radio transmissions because they are conductors that reflect,
absorb, and re-radiate RF energy. A steel bridge is a particularly strong example: its
large, continuous conductive surface can block or deflect signals, create shadowed areas,
and cause multipath where reflected signals arrive at the receiver at different times. This
can distort the antenna pattern, change impedance, and lead to fades or dead zones
nearby or behind the bridge.   Wooden fences, being non-conductive, don’t reflect RF in
the same way and typically pose far less interference. Brick buildings, while capable of
attenuating and diffusing signals, don’t offer the same broad, strong reflection
characteristics as a large steel structure. Concrete sidewalks also don’t provide the same
large conductive surface as steel; they may attenuate signals somewhat but are not as
disruptive to radio transmissions.
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Next StepsNext Steps
Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://anprc160and163radioopsantennatheory.examzify.com

We wish you the very best on your exam journey. You've got this!
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