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Introduction

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,
e Improve accuracy and speed,

* Review explanations to strengthen weak areas, and

e 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 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




1. After a safety limit violation, when can reactor operations
resume?

A. Only after authorization by the NRC.
B. Immediately after shutdown.

C. After a cooling period of 24 hours.
D. After a formal safety audit.

2. How many fuel plates are there per full bundle?
A. 14 plates
B. 12 plates
C. 15 plates
D. 16 plates

3. In a decay equation, which statement correctly
distinguishes beta minus decay from electron capture?

A. Electron capture places a neutron on the reactant side.
B. Beta minus decay places an electron on the product side.
C. Beta minus decay places a neutron on the product side.
D. Electron capture places an electron on the product side.

4. Ionization chambers are used to?
A. Detecting changes in temperature

B. Collect and measure the electric charge of electrons and
positive ions produced by radiation in a fixed volume of gas

C. Measure light output from scintillation
D. Detect beta decay by counting background radiation

5. Calculate the mass defect for He-4 given the following
masses: proton 1.0073 amu; neutron 1.0087 amu; electron
0.0005 amu; He-4 mass 4.0026 amu. He-4 has 2 protons, 2
neutrons, and 2 electrons.

A. 0.003038 amu
B. 0.03038 amu
C. 0.3038 amu

D. 0.0003038 amu
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6. Xenon-135 is produced in a reactor primarily by which
mechanisms?

A. Radioactive decay from I-135 and radiative capture
B. Direct fission of Xe-135

C. Neutron activation of Xe-134

D. Fusion of Xe isotopes

7. In secular equilibrium, what is true about the decay rates?
A. They decay at the same rate.
B. The parent decays much slower than the daughter.
C. The daughter decays much slower than the parent.
D. The parent decays faster than the daughter.

8. Gamma detectors have an indefinitely long life since they
contain no sensitive materials.

A. True

B. False

C. Depends on design
D. Generally short-lived

9. Which formula best defines the effective neutron
multiplication factor keff?

A. The ratio of neutrons produced at the end of generation to
the neutrons present at the start of generation.

B. The ratio of neutrons produced to neutrons absorbed
C. The ratio of neutrons produced to neutrons lost by leakage

D. The ratio of neutrons absorbed to neutrons produced at end
of generation

10. Which of the following is a function of in-core neutron
sensors?

A. Measure turbine rotor speed

B. Monitor ambient gamma rate outside core
C. Confirm calculated core performance

D. Adjust reactor coolant flow
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Explanations




1. After a safety limit violation, when can reactor operations
resume?

A. Only after authorization by the NRC.
B. Immediately after shutdown.

C. After a cooling period of 24 hours.
D. After a formal safety audit.

When a safety limit is violated, safety requires a formal restart process overseen by the
regulator. Operations can only resume after the NRC has reviewed the incident, verified
that the root cause is identified, corrective actions are implemented, and it is
demonstrated that all safety margins are restored. This authorization acts as the official
clearance that the plant is safe to operate again. Restoring immediately after shutdown
would bypass critical regulatory review. A fixed cooling period or a safety audit, while
important steps, do not by themselves grant permission to resume; the NRC's approval is

the necessary final step to ensure ongoing compliance with the licensing basis and public
safety.

2. How many fuel plates are there per full bundle?
A. 14 plates
B. 12 plates
C. 15 plates
D. 16 plates

The number of fuel plates in a full bundle is a fixed design parameter that matches the
fuel assembly’s geometry and cooling paths. In this design, a full bundle uses fourteen
plates. That count provides enough fuel mass and surface area for effective heat transfer
while leaving adequate coolant channels between plates and within the bundle to fit the
core’s dimensions and maintain proper flow. If there were fewer plates, the bundle would
have less fuel material and less surface area for heat transfer, which can raise local
power density and challenge cooling. If there were more plates, the coolant flow could be
restricted and the pressure drop increased, potentially affecting cooling and the fit
within the core. The fourteen-plate configuration is chosen to balance these factors and

meet the reactor’s core design requirements, making it the standard for a full bundle in
this context.

3. In a decay equation, which statement correctly
distinguishes beta minus decay from electron capture?

A. Electron capture places a neutron on the reactant side.
B. Beta minus decay places an electron on the product side.
C. Beta minus decay places a neutron on the product side.
D. Electron capture places an electron on the product side.

This question hinges on where the electron appears in the equation for each process. In
beta minus decay, a neutron converts into a proton and emits an electron (and an
antineutrino). That electron shows up on the product side, not the reactant side. In
electron capture, a proton in the nucleus captures one of the atom’s electrons and
becomes a neutron, emitting a neutrino. The captured electron is removed from the
atom, so it appears on the reactant side, not the product side. Therefore, the statement
that beta minus decay places an electron on the product side is the correct distinction.
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4. Ionization chambers are used to?
A. Detecting changes in temperature

B. Collect and measure the electric charge of electrons and
positive ions produced by radiation in a fixed volume of gas

C. Measure light output from scintillation
D. Detect beta decay by counting background radiation

Ionization chambers detect radiation by collecting the electric charges produced when
the radiation ionizes the gas inside a fixed volume. An electric field pulls the liberated
electrons toward the anode and the positive ions toward the cathode, and the resulting
current is proportional to the number of ion pairs created. That means the device
measures the amount of radiation in that gas volume by reading the electric charge,
which is why it’s used to monitor exposure or dose rate. It isn’t about sensing
temperature, nor about measuring light from scintillation, and it isn’t primarily a tool for
counting beta decays or background radiation with a GM counter.

5. Calculate the mass defect for He-4 given the following
masses: proton 1.0073 amu; neutron 1.0087 amu; electron
0.0005 amu; He-4 mass 4.0026 amu. He-4 has 2 protons, 2
neutrons, and 2 electrons.

A. 0.003038 amu
B. 0.03038 amu
C. 0.3038 amu

D. 0.0003038 amu

Mass defect shows how much mass is converted into binding energy when a nucleus
forms. For a helium-4 atom, consider the masses of its separate parts: two protons, two
neutrons, and two electrons. Using the given values, the total mass of these constituents
is 2x1.0073 + 2x1.0087 + 2x0.0005 = 4.0330 amu. The actual mass of the neutral
helium-4 atom is 4.0026 amu. The mass defect is the difference: 4.0330 — 4.0026 =

0.0304 amu, which is about 0.03038 amu. This deficit corresponds to the binding energy
that holds the nucleus together via E = Am c" 2.

6. Xenon-135 is produced in a reactor primarily by which
mechanisms?

A. Radioactive decay from I-135 and radiative capture
B. Direct fission of Xe-135

C. Neutron activation of Xe-134

D. Fusion of Xe isotopes

Xenon-135 in a reactor comes from two main paths. First, iodine-135, produced as a
fission product, beta decays to xenon-135 with a half-life of about 6.6 hours, so Xe-135
builds up as I-135 decays. Second, xenon-134 can capture a neutron and become
xenon-135 (neutron capture). These two mechanisms together account for the majority of
Xe-135 produced during operation. The other options aren’t the primary production
routes: direct fission of xenon-135 is not a typical production path, and fusion of xenon
isotopes doesn’t occur in a reactor environment.
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7. In secular equilibrium, what is true about the decay rates?
A. They decay at the same rate.
B. The parent decays much slower than the daughter.

C. The daughter decays much slower than the parent.
D. The parent decays faster than the daughter.

In secular equilibrium, the parent is long-lived while the daughter is short-lived, so the
decay constant for the parent is much smaller than that of the daughter. The ongoing
production of the daughter from the parent quickly builds up a steady-state population
whose own decay matches the parent’s decay rate. As a result, the two decay rates
become equal in magnitude, but the parent itself decays far more slowly than the
daughter because its half-life is much longer. This is why the statement that the parent
decays much slower than the daughter best describes secular equilibrium.

8. Gamma detectors have an indefinitely long life since they
contain no sensitive materials.

A. True

B. False

C. Depends on design
D. Generally short-lived

Gamma detectors rely on a material that directly interacts with gamma rays to produce a
signal, such as a scintillator crystal or a semiconductor. That sensitive material isn’t
consumed, but it isn’t immune to aging and radiation damage. Over time, exposure can
reduce light output or charge collection efficiency, shift energy calibration, and drift
performance. The photodetectors and electronics that read and process the signal can
also drift or degrade. Because of these aging and damage effects, the detector’s useful
life is finite, even under normal usage. With proper maintenance and occasional
component replacement, they can operate for many years, but not indefinitely.

9. Which formula best defines the effective neutron
multiplication factor keff?

A. The ratio of neutrons produced at the end of generation to
the neutrons present at the start of generation.

B. The ratio of neutrons produced to neutrons absorbed
C. The ratio of neutrons produced to neutrons lost by leakage

D. The ratio of neutrons absorbed to neutrons produced at end
of generation

Neutron multiplication factor keff gauges whether the neutron population stays steady,
grows, or dies away by comparing neutrons in successive generations. The proper way to
define it is as the number of neutrons produced by fission in one generation divided by
the number of neutrons lost from that generation. Losses come from two paths:
absorption in materials and leakage out of the system. So keff = neutrons produced by
fission / (neutrons absorbed + neutrons leaked). Why this matters: if keff is greater than
1, the population grows; if keff equals 1, the system is critical and steady; if keff is less
than 1, it dies away. The ratio to only absorbed neutrons ignores leakage, which can be a
significant loss mechanism in finite systems, so it does not fully define keff in general. In
an idealized, leakage-free infinite medium, absorption-only could approximate the
concept, but the complete definition must include leakage.
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10. Which of the following is a function of in-core neutron
sensors?

A. Measure turbine rotor speed
B. Monitor ambient gamma rate outside core

C. Confirm calculated core performance
D. Adjust reactor coolant flow

In-core neutron sensors are used to verify how the reactor core is actually behaving by
providing real-time neutron flux measurements inside the core. This real data is
compared to the predictions from the reactor physics calculations that define how the
core should perform under the current conditions. When the measured flux matches the
calculated core performance, operators gain confidence that the models, power
distribution, and safety margins are accurate and that the core is operating as expected.
These sensors aren’t intended to measure turbine speed, ambient gamma levels outside
the core, or to directly control coolant flow; their role is specifically to confirm that the
calculated core performance reflects reality inside the reactor.
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Next 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://reactoroperator.examzify.com

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