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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. When approaching an anchorage, which statement is NOT TRUE?
A. Reduce speed and approach on a controlled head
B. Maintain a lookout for hazards
C. Drop the anchor with about 0.5 knots of headway
D. Use depth information to aid anchoring decisions

2. What term indicates your GPS receiver is using satellites with the best
positional dilution of precision?
A. positional dilution of precision
B. horizontal dilution of precision
C. vertical dilution of precision
D. geographic dilution of precision

3. In the context of navigation integrity, which statement best describes RAIM
status and protection levels?
A. RAIM status indicates satellite redundancy and consistency, while protection

levels quantify bounds.
B. RAIM status alone guarantees integrity.
C. Protection levels replace RAIM status.
D. RAIM cannot indicate integrity.

4. Define quaternion representation for attitude and its advantages over Euler
angles.
A. A quaternion q = [q0, q1, q2, q3] with unit norm; avoids gimbal lock, provides

smooth rotation composition, and is numerically robust for EKF attitude
estimation.

B. A quaternion is a scalar
C. A quaternion uses Euler angles under the hood
D. A quaternion cannot represent 3D rotations

5. Which of the following statements about AIS information such as
destination and ETA is true?
A. It can be trusted with 100% accuracy
B. It should be treated with caution
C. It is always inaccurate
D. It is never transmitted
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6. Which testing approach involves deliberately injecting faults into the
system to study robustness and failure modes?
A. Fault-injection experiments
B. Hardware-in-the-loop testing
C. Monte Carlo simulations
D. Real-world field trials

7. What is the purpose of the observation model Jacobian H in an EKF
navigation filter?
A. H represents the noise covariance of the measurements.
B. H maps state errors to measurement space; it linearizes the nonlinear

measurement function around the current estimate and is used to compute the
Kalman gain.

C. H is used to propagate the process model forward in time.
D. H is not used in EKF navigation.

8. What is the role of the Jacobian F in the EKF prediction step?
A. F is the motion model used for updating the state.
B. F linearizes the state transition around the current estimate to propagate the

covariance properly.
C. F is the measurement Jacobian.
D. F is unused in EKF.

9. Which condition triggers an alarm related to position sources?
A. A mismatch between primary position and the compass
B. The AIS target moves outside a permitted area
C. The vessel's speed exceeds a threshold
D. Your primary and secondary position source exceeds a set distance

10. In a Kalman filter fused GNSS/INS system, what do the process noise
covariance Q and the measurement noise covariance R represent?
A. Q represents the measurement noise covariance and R is the dynamic model

covariance.
B. Q represents the uncertainty in the dynamic model, and R represents the

measurement noise; the filter gain is derived from both Q and R.
C. Q and R are fixed constants not affecting the filter gain.
D. Q represents the uncertainty in satellite clock errors; R represents antenna

phase errors.
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Answers
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1. C
2. A
3. C
4. A
5. B
6. A
7. B
8. B
9. D
10. B
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Explanations
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1. When approaching an anchorage, which statement is NOT TRUE?
A. Reduce speed and approach on a controlled head
B. Maintain a lookout for hazards
C. Drop the anchor with about 0.5 knots of headway
D. Use depth information to aid anchoring decisions

When approaching an anchorage, you want the boat to move in a controlled, slow manner, keeping a careful
lookout for hazards and using depth information to judge where to anchor and how much rode to pay out.
Dropping the anchor while still moving forward at about 0.5 knots isn’t advisable; the anchor needs a mostly
stationary platform to bite and hold. If you drop it with forward headway, the anchor is less likely to set firmly,
and you risk dragging or overshooting the holding ground. The proper sequence is to slow to a stop at the
chosen spot, drop the anchor, and then back down to set it. The other actions—reducing speed, maintaining a
lookout, and using depth to inform anchoring decisions—are the correct practices.

2. What term indicates your GPS receiver is using satellites with the best
positional dilution of precision?
A. positional dilution of precision
B. horizontal dilution of precision
C. vertical dilution of precision
D. geographic dilution of precision

Understanding how satellite geometry affects position accuracy is key here. Dilution of precision (DOP) tells you
how the geometry of the satellites translates into potential position error. The term that covers the overall 3D
position accuracy is positional dilution of precision. When this value is low, satellites are well spread out in the
sky, giving the best possible geometry and the smallest potential error in your position fix.  Horizontal DOP and
vertical DOP refer to specific parts of the position—horizontal plane accuracy and altitude accuracy,
respectively—so they don’t indicate the best overall 3D geometry. Geographic DOP isn’t a standard GPS metric,
so it wouldn’t signal the best positional precision.

3. In the context of navigation integrity, which statement best describes RAIM
status and protection levels?
A. RAIM status indicates satellite redundancy and consistency, while protection

levels quantify bounds.
B. RAIM status alone guarantees integrity.
C. Protection levels replace RAIM status.
D. RAIM cannot indicate integrity.

Navigation integrity today is expressed through protection levels, which give a quantitative bound on how large
the true navigation error could be for a given probability. This bound is what you use to decide whether the
current solution meets the required safety and performance standards. RAIM status, on the other hand, was a
diagnostic that assessed satellite redundancy and consistency, but it doesn’t provide a numeric bound on the
error itself. Because protection levels directly define the safe limits and are tied to the integrity requirements,
they effectively replace relying on RAIM status alone as the basis for trusting the navigation solution. So, the
statement that protection levels replace RAIM status best captures how integrity is assessed in modern
navigation.
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4. Define quaternion representation for attitude and its advantages over Euler
angles.
A. A quaternion q = [q0, q1, q2, q3] with unit norm; avoids gimbal lock, provides

smooth rotation composition, and is numerically robust for EKF attitude
estimation.

B. A quaternion is a scalar
C. A quaternion uses Euler angles under the hood
D. A quaternion cannot represent 3D rotations

A quaternion represents attitude by encoding a 3D rotation into a four-parameter unit quaternion q = [q0, q1, q2,
q3], where q0 is the scalar part and (q1, q2, q3) is the vector part, with the unit-norm constraint q0^2 + q1^2 +
q2^2 + q3^2 = 1. This single object captures orientation without relying on a sequence of axis rotations, which is
what Euler angles do.  The main advantage is the absence of gimbal lock. Euler angles describe orientation as
consecutive rotations about axes, and when the pitch approaches ±90 degrees, two axes align and one degree of
freedom is lost. Quaternions avoid this singularity because they encode rotation in a way that does not depend
on a specific sequence of axis rotations.  Rotations are composed simply by quaternion multiplication. If you
apply one rotation and then another, you multiply their quaternions to get the combined rotation. This makes the
math stable and straightforward for iterative updates, which is especially important when you’re chaining many
small rotations in real time.  For attitude estimation using filters like an EKF, quaternions offer numerical
robustness. They avoid the singularities that come with Euler angles, allow smooth interpolation between
orientations (via operations like SLERP), and maintain a consistent parameterization of rotation. Normalization
is easy to enforce to keep the unit-norm constraint, helping prevent drift from accumulating.  In contrast, the
idea that a quaternion is a scalar is incorrect, since a quaternion has four components. It doesn’t use Euler
angles “under the hood,” though you can convert between representations if needed; it is a distinct, parallel
representation for 3D rotations. And yes, quaternions can represent 3D rotations, so that last option doesn’t fit.

5. Which of the following statements about AIS information such as
destination and ETA is true?
A. It can be trusted with 100% accuracy
B. It should be treated with caution
C. It is always inaccurate
D. It is never transmitted

AIS data for destination and ETA is a useful reference, but it isn’t guaranteed to be accurate. These details can
change with speed adjustments, new routing, port calls, or delays, and there can be delays or errors in how the
data is reported or updated. Some vessels may also have AIS off or send incomplete information, and human
error or intentional misreporting can occur. Because of these factors, you should treat AIS destination and ETA
with caution and corroborate it with other sources like radar, direct communications with the vessel, and official
port or voyage information. The other statements are too absolute: AIS is not always inaccurate, it is widely
transmitted, and it isn’t guaranteed to be 100% correct at all times.
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6. Which testing approach involves deliberately injecting faults into the
system to study robustness and failure modes?
A. Fault-injection experiments
B. Hardware-in-the-loop testing
C. Monte Carlo simulations
D. Real-world field trials

Deliberately injecting faults into a system to study its robustness and failure modes is fault-injection testing. By
introducing controlled faults—such as hardware bit flips, corrupted inputs, timing anomalies, or simulated
component failures—the tester observes how the system detects, handles, or recovers from problems, revealing
weaknesses and ensuring safe, graceful degradation. This approach directly targets resilience, unlike
hardware-in-the-loop testing which combines real hardware with a simulated environment for broader
integration checks, Monte Carlo simulations that explore random outcomes without forcing specific faults, or
real-world field trials that observe behavior in natural conditions without intentional faulting.

7. What is the purpose of the observation model Jacobian H in an EKF
navigation filter?
A. H represents the noise covariance of the measurements.
B. H maps state errors to measurement space; it linearizes the nonlinear

measurement function around the current estimate and is used to compute the
Kalman gain.

C. H is used to propagate the process model forward in time.
D. H is not used in EKF navigation.

The observation model Jacobian H encodes how the predicted measurement changes with small changes in the
state. In an EKF, the measurement function h(x) is generally nonlinear, so we linearize it around the current state
estimate x_hat. This gives a first-order approximation h(x) ≈ h(x_hat) + H (x − x_hat), where H is the Jacobian
∂h/∂x evaluated at x_hat. This linearization lets us relate the measurement residual y − h(x_hat) to the state error
(x − x_hat) through H, enabling the update step.  In practice, H is used to compute the innovation covariance S =
H P H^T + R and the Kalman gain K = P H^T S^−1, which determine how much the new measurement should
correct the state estimate. The Jacobian also shows how sensitive each state variable is to the measurements,
and it changes as the state estimate changes, so it must be recomputed at each update.  It’s not the
measurement noise covariance (that's R), nor is it used to propagate the process model (that uses a different
Jacobian or model, related to time evolution). H is specifically about linking state errors to the measurement
space during the update.
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8. What is the role of the Jacobian F in the EKF prediction step?
A. F is the motion model used for updating the state.
B. F linearizes the state transition around the current estimate to propagate the

covariance properly.
C. F is the measurement Jacobian.
D. F is unused in EKF.

In the prediction step, the Jacobian F is used to linearize the nonlinear state transition around the current state
estimate so the uncertainty can be propagated correctly. If the state evolves via x' = f(x, u), f is generally
nonlinear, so we approximate it with a first-order Taylor expansion about the current estimate x̂: f(x) ≈ f(x̂) + F (x
− x̂), where F = ∂f/∂x evaluated at x̂. This linearization lets us update the covariance with P' = F P F^T + Q, where
P is the current covariance and Q is the process noise. The Jacobian thus captures how small changes in the
state influence the next state, shaping how uncertainty grows through the dynamics. The measurement update
uses a different Jacobian (often denoted H), so F is not the measurement Jacobian and is not unused. If the
dynamics were linear, F would equal the actual state transition matrix A, and P' would be A P A^T + Q.

9. Which condition triggers an alarm related to position sources?
A. A mismatch between primary position and the compass
B. The AIS target moves outside a permitted area
C. The vessel's speed exceeds a threshold
D. Your primary and secondary position source exceeds a set distance

The important idea is monitoring position source integrity by comparing multiple position estimates and raising
an alarm when they disagree beyond a set limit. In integrated navigation, you typically rely on a primary position
source (like GNSS) and a secondary source (such as an inertial/navigation aid or another independent sensor).
The system continuously checks how far apart these two estimated positions are. If the divergence exceeds the
predefined distance, an alarm is triggered to alert you to a possible sensor fault, spoofing, or degraded
navigation accuracy. This criterion directly matches the scenario where the primary and secondary position
sources exceed a set distance, which is why it’s the correct condition.  The other situations correspond to
different alarms: a mismatch between position and compass signals a cross-check issue between position and
heading; an AIS target moving outside a permitted area is about target tracking or security alerts; and a speed
breach triggers a velocity-related alert.
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10. In a Kalman filter fused GNSS/INS system, what do the process noise
covariance Q and the measurement noise covariance R represent?
A. Q represents the measurement noise covariance and R is the dynamic model

covariance.
B. Q represents the uncertainty in the dynamic model, and R represents the

measurement noise; the filter gain is derived from both Q and R.
C. Q and R are fixed constants not affecting the filter gain.
D. Q represents the uncertainty in satellite clock errors; R represents antenna

phase errors.
In a Kalman filter, the way you blend the model prediction with new measurements depends on two uncertainty
terms. The process noise covariance, Q, captures how much the dynamic model is trusted to describe the true
state evolution. It represents uncertainty from unmodeled dynamics and disturbances that affect how the state
changes from one step to the next. The measurement noise covariance, R, represents how noisy or unreliable the
sensor measurements are themselves.  Concretely, the state propagates with x_k = F x_{k-1} + w_k, where w_k
has covariance Q. The measurements follow z_k = h(x_k) + v_k, where v_k has covariance R. The Kalman gain,
which determines how much to adjust the prediction based on the new measurement, is built from P_pred, H,
and R, so both Q and R influence how much weight the filter gives to the prediction versus the observation.  In a
GNSS/INS fusion, a larger Q signals that the dynamic model is less trusted (more unknowns in motion or
dynamics), nudging the filter to rely more on measurements. A larger R means measurements are noisier, so the
filter trusts the prediction more and pays less heed to noisy observations. This interplay—Q about the model’s
uncertainty, R about measurement uncertainty—drives the balance the filter strikes at each update.  The other
statements mix up these roles or claim they are fixed constants; they would misstate what Q and R represent
and how the filter uses them.
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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://integratednav2.examzify.com

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