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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. The sweep generator card produces the reference sweep, negative sweep
gate, and positive sweep gate when triggered by what?
A. The Master Trigger
B. The Range Trigger
C. The Sink Trigger
D. The Pulse Trigger

2. State the Doppler shift equation for a target moving with radial velocity v
and wavelength λ.
A. f_d = v / λ
B. f_d = 2 v / λ
C. f_d = v f_0 / c
D. f_d = 2 c / λ

3. Describe track formation and the role of a Kalman filter.
A. Track formation uses manual; Kalman filter is a hardware amplifier.
B. Track formation uses brute-force search; Kalman filter does Fourier

transform.
C. Track formation estimates target state (position, velocity) over time; a Kalman

filter provides optimal recursive state estimation given a motion model and
noisy measurements.

D. Track formation uses only range; Kalman filter ignores motion model.

4. What is the purpose of a radar simulator and what parameters should it
reproduce?
A. To calibrate the antenna alignment with live targets.
B. To validate algorithms and training offline; simulate targets, clutter, noise,

jamming, Doppler, and motion models.
C. To replace weather observations with synthetic data.
D. To measure radar hardware efficiency in the field.

5. Which parameter describes the separation of two targets at the same range
but different bearing?
A. Range resolution
B. Azimuth/bearing resolution
C. Time resolution
D. Doppler resolution
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6. Which factors influence radar cross section (RCS) of a target?
A. Target color and weather
B. Target size, shape, material, operating frequency, wavelength, polarization,

aspect angle, and illumination geometry
C. Antenna gain and system noise
D. Distance to radar

7. What systems does a basic pulse RADAR system contain?
A. Power Supply, Synchronizer, Transmitter, Antenna, Duplexer, Receiver,

Indicator
B. Power Supply, Amplifier, Antenna, Switch, Modulator
C. Power Supply, Oscillator, Filter, Antenna
D. Power Supply, Receiver, Display, Cable

8. What is processing gain in radar, and how is it quantified for N integrated
pulses?
A. SNR improvement is approximately 10 log10(N) dB.
B. SNR improves by 20 log10(N) dB.
C. SNR is not affected by coherent integration.
D. SNR improves linearly with N without a logarithmic scale.

9. Explain how range resolution can be improved without shortening pulse
width using techniques like fractional bandwidth or coded waveforms?
A. Increase transmitter power to improve resolution.
B. Use coded or stepped-frequency (synthetic bandwidth) to synthesize a larger

effective bandwidth, improving range resolution without shorter pulses.
C. Decrease antenna size.
D. Narrow the spectral bandwidth.

10. What is the operational characteristic of a pulse radar system?
A. It detects and tracks on a range basis
B. It detects and tracks on a velocity basis
C. It detects only range
D. It tracks only velocity
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Answers
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1. C
2. B
3. C
4. B
5. B
6. B
7. A
8. C
9. B
10. A
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Explanations
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1. The sweep generator card produces the reference sweep, negative sweep
gate, and positive sweep gate when triggered by what?
A. The Master Trigger
B. The Range Trigger
C. The Sink Trigger
D. The Pulse Trigger

Triggering the sweep generator from the sink trigger coordinates the start and end of each sweep, so the
reference sweep and both gates are produced together for every cycle. The sink trigger is designed to mark the
end of one sweep and kick off the next, ensuring the timing of the reference waveform and the positive and
negative sweep gates stay in lockstep with the sweep window. This synchronization is essential so the data
captured inside the gates corresponds to the same sweep. Other trigger sources exist for different timing roles,
but they don’t reliably drive this trio of outputs in concert for each sweep.

2. State the Doppler shift equation for a target moving with radial velocity v
and wavelength λ.
A. f_d = v / λ
B. f_d = 2 v / λ
C. f_d = v f_0 / c
D. f_d = 2 c / λ

In radar, the Doppler effect causes a frequency shift on the returned signal that is twice the one-way shift
because the wave experiences the Doppler effect on both the outbound trip and the inbound echo. For a target
moving with radial velocity v and a wavelength λ, the one-way Doppler shift is Δf = v/λ. Double that for the round
trip, giving Δf = 2 v/λ. This can also be written using f0 = c/λ as Δf = 2 f0 v / c. So the correct relationship is f_d =
2 v / λ. The other forms miss the factor of two (they reduce to v/λ) or mix definitions.

3. Describe track formation and the role of a Kalman filter.
A. Track formation uses manual; Kalman filter is a hardware amplifier.
B. Track formation uses brute-force search; Kalman filter does Fourier

transform.
C. Track formation estimates target state (position, velocity) over time; a Kalman

filter provides optimal recursive state estimation given a motion model and
noisy measurements.

D. Track formation uses only range; Kalman filter ignores motion model.
Track formation is the process of estimating how a target moves over time by combining what the sensor
measures with a model of the target’s motion. The Kalman filter is the go-to tool for this because it gives the
best possible estimate of the target’s current state—things like position and velocity—by blending a predicted
state from the motion model with the latest noisy measurement in a principled, recursive way. It predicts the
next state, then updates that prediction using the new data, weighting each incoming piece of information by
how uncertain it is. This produces a smooth, continuous track and a quantified uncertainty, even in the presence
of noise. In short, a Kalman filter uses the motion model and noisy measurements to provide optimal, ongoing
estimates of where the target is and how it’s moving.
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4. What is the purpose of a radar simulator and what parameters should it
reproduce?
A. To calibrate the antenna alignment with live targets.
B. To validate algorithms and training offline; simulate targets, clutter, noise,

jamming, Doppler, and motion models.
C. To replace weather observations with synthetic data.
D. To measure radar hardware efficiency in the field.

A radar simulator is designed to provide a safe, repeatable environment for developing and testing radar
processing offline. Its job is to validate algorithms and training by generating synthetic but realistic radar returns
that mimic what would be seen in the real world, so you can refine detection, tracking, and classification without
juggling live targets.  To do this well, the simulator must reproduce a range of signal components that shape
what the radar would actually receive. It should create target returns with accurate range and Doppler
information, plus how the target’s motion affects the signal over time (including potential maneuvers and
changing aspect). It should also simulate clutter appropriate to the environment (sea, land, weather) so you can
see how off-target reflections interfere with detection and tracking. Noise and receiver imperfections must be
represented to reflect realistic signal-to-noise ratios. Interference or jamming signals may be included to test
robustness under deliberate disruption. In addition, the simulator should model the radar waveform and system
parameters (pulse width, repetition frequency, sampling, resolution) and multiple-target scenarios with realistic
radar cross-section variations and motion histories.  That combination lets you validate algorithms, tune
trackers, and train operators under varied, controlled conditions. It’s not about field antenna calibration, weather
data replacement, or measuring hardware performance in the field, which is why the focus is on generating
believable synthetic data and motion for offline work.

5. Which parameter describes the separation of two targets at the same range
but different bearing?
A. Range resolution
B. Azimuth/bearing resolution
C. Time resolution
D. Doppler resolution

Angular (azimuth) resolution is what lets a radar tell two targets apart when they share the same distance from
the radar but sit at different bearings. The radar detects where echoes come from in angle, not just how far away
they are, so you need a narrow beam to separate targets that occupy nearby angles. The ability to distinguish
them improves when the beamwidth is smaller, which happens with larger antenna apertures or higher
frequencies. In short, if two targets line up in range but differ in bearing beyond the radar’s angular resolution,
you’ll see two distinct returns; if their angular separation is within the beamwidth, they blend into one target. 
The other options don’t describe this separation in bearing. Range resolution is about distinguishing targets that
are at different distances, time resolution concerns separating events in time, and Doppler resolution concerns
separating targets by velocity via frequency shifts, not their angular separation.
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6. Which factors influence radar cross section (RCS) of a target?
A. Target color and weather
B. Target size, shape, material, operating frequency, wavelength, polarization,

aspect angle, and illumination geometry
C. Antenna gain and system noise
D. Distance to radar

RCS measures how much radar energy a target reflects back toward the radar. The intrinsic backscatter depends
on how the target’s geometry and electromagnetic properties interact with the radar signal and how the radar
probes it. Size and shape determine how energy is redirected or scattered; the material controls how reflective or
absorptive the surface is; the operating frequency (and thus wavelength) matters because different wavelengths
interact with features in different ways, sometimes creating resonances or changing how surface currents flow.
Polarization of the incident wave affects which parts of the surface are excited and how currents are set up,
altering the backscatter. The aspect angle, or view direction, changes which features reflect energy toward the
radar, causing large variations in RCS with different viewpoints. Illumination geometry, including incidence
direction and polarization state, shapes the overall scattering pattern the radar sees.  Distances or weather
mainly influence how strong the received signal is or how propagation is affected, not the target’s intrinsic
scattering properties, and antenna gain or system noise pertain to the sensing system rather than the target’s
RCS. That combination of size, shape, material, frequency/wavelength, polarization, aspect angle, and
illumination geometry best captures what determines RCS.

7. What systems does a basic pulse RADAR system contain?
A. Power Supply, Synchronizer, Transmitter, Antenna, Duplexer, Receiver,

Indicator
B. Power Supply, Amplifier, Antenna, Switch, Modulator
C. Power Supply, Oscillator, Filter, Antenna
D. Power Supply, Receiver, Display, Cable

This question hinges on understanding the basic blocks that make a pulsed radar system work. A pulsed radar
sends out short, high-power RF pulses and then listens for echoes to determine range and detect targets. To do
that reliably, you need a power source to run everything, timing to coordinate when the pulse is sent and when
the receiver is listening, and a chain that handles generation, transmission, reception, and display.  The
transmitter creates the RF pulse, which the antenna radiates into the space. After transmission, the system must
quickly switch to receive mode without being overwhelmed by the sent pulse, which is where the duplexer fits in:
it shares the same antenna for both transmitting and receiving and protects the receiver from the powerful
transmit pulse while allowing weak echoes to pass through. The receiver then amplifies and processes the
incoming echoes, turning them into a usable signal. Finally, the indicator (display) presents the radar information
so you can interpret range, bearing, and other data.  In this setup, each piece plays a clear role: the power supply
runs the whole system, the synchronizer keeps the timing so pulses are sent and echoes are checked at the right
moments, the transmitter generates the pulse, the antenna radiates and collects echoes, the duplexer isolates
transmit and receive paths, the receiver handles signal processing, and the indicator provides the visual readout.
While other components like amplifiers, modulators, or filters can be part of radar subsystems, the described set
represents the essential high-level blocks of a basic pulse radar.
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8. What is processing gain in radar, and how is it quantified for N integrated
pulses?
A. SNR improvement is approximately 10 log10(N) dB.
B. SNR improves by 20 log10(N) dB.
C. SNR is not affected by coherent integration.
D. SNR improves linearly with N without a logarithmic scale.

Processing gain from integrating multiple pulses comes from how the signal and noise behave when you sum
across pulses. If you coherently align and add N pulses, the signal components add in phase, so the total signal
amplitude grows by a factor of N. The signal power, which is proportional to the square of the amplitude, would
naively seem to grow as N^2, but the noise across pulses is uncorrelated and adds in power, so the total noise
power grows only linearly with N. The net effect is that the signal-to-noise ratio after coherent integration
improves by a factor of N, which in decibels is 10 log10(N) dB.  For example, if you coherently integrate 4 pulses,
the SNR improves by a factor of 4, corresponding to about 6 dB of processing gain.  This is why the best
description states that the SNR improvement from N integrated pulses is approximately 10 log10(N) dB. The
option suggesting a 20 log10(N) gain would imply doubling the amplitude gain translates into power, which isn’t
how SNR is measured in this context. Saying there is no SNR improvement is incorrect because coherent
integration directly boosts detectability by increasing the SNR. Saying the gain increases linearly without a
logarithmic scale ignores that SNR is expressed as a ratio of powers, and power ratios translate to a logarithmic
(dB) scale.

9. Explain how range resolution can be improved without shortening pulse
width using techniques like fractional bandwidth or coded waveforms?
A. Increase transmitter power to improve resolution.
B. Use coded or stepped-frequency (synthetic bandwidth) to synthesize a larger

effective bandwidth, improving range resolution without shorter pulses.
C. Decrease antenna size.
D. Narrow the spectral bandwidth.

Range resolution comes from how wide the signal’s spectrum is. If you can assemble a broad spectral content,
you can distinguish echoes that come from nearby ranges even without making the actual pulse shorter.
Techniques that add spectral breadth without shortening the pulse do just that: they give you a larger effective
bandwidth for processing.  With fractional bandwidth or coded waveforms, you spread the transmitted energy
over a wider range of frequencies and then combine the information coherently at the receiver. In
stepped-frequency (synthetic bandwidth) radar, you transmit a sequence of narrow-band tones at different
frequencies that span a wide frequency interval. Each tone by itself has limited bandwidth, but when you
correlate the received echoes with the known frequency steps, you reconstruct a wide overall spectral footprint.
The result is an effective bandwidth that can be much larger than the instantaneous bandwidth of any single
pulse, which directly improves range resolution according to the relation delta_R ≈ c/(2 B_eff).  Similarly, with
coded waveforms (such as phase codes or other modulation schemes), the transmitted signal has a well-defined
spectrum shaped by the code. The matched filtering at the receiver compresses the coded pulse in time,
producing a sharp range discrimination that reflects the code’s bandwidth. Again, you gain finer range resolution
without shortening the physical pulse, because the information content across the code or across the stepped
frequencies yields the larger effective bandwidth after processing.  In short, by spreading energy across a
broader frequency range and then coherently processing the returns, you synthesize a larger effective
bandwidth, which sharpens range resolution while keeping the pulse width and often the peak power unchanged.
Increasing transmitter power or reducing bandwidth would not achieve the same improvement, and narrowing
the spectral content would actually worsen resolution.
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10. What is the operational characteristic of a pulse radar system?
A. It detects and tracks on a range basis
B. It detects and tracks on a velocity basis
C. It detects only range
D. It tracks only velocity

Pulse radar determines how far away a target is by timing how long a transmitted pulse takes to travel to the
target and come back as an echo. That time delay gives the range, and by repeating this with successive pulses,
the radar can update the target’s range as it moves, effectively tracking it in range. Velocity isn’t directly
measured by the basic pulsed operation; obtaining speed usually needs Doppler processing or a different radar
mode. So the system’s main characteristic is detecting and tracking targets based on their range.
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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://ostrandradar.examzify.com

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