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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

Sample study guide, visit https://nucleardecay.examzify.com
for the full version with hundreds of practice questions 5

SAMPLE



1. What is gamma decay and how does it affect the nucleus?
A. Emission of a high-energy photon from an excited nucleus; no change in Z or

A, but the nucleus drops to a lower energy state
B. Emission of an alpha particle; Z decreases by 2
C. Emission of a beta particle; Z increases by 1
D. Absorption of a gamma photon by the nucleus

2. In beta minus decay, a neutron decays into which particles?
A. Proton, neutron
B. Electron and photon
C. Proton, electron, and antineutrino
D. Two protons

3. Long-wavelength waves such as radio and infrared carry less energy per
photon than shorter-wavelength waves.
A. They carry less energy per photon.
B. They carry more energy per photon.
C. They carry the same energy per photon.
D. Energy per photon depends on the amplitude, not wavelength.

4. Which detector is used to visually observe particle tracks in a liquid?
A. Cloud Chamber
B. Gamma Camera
C. Scintillation Counter
D. Bubble Chamber

5. Which statement best describes Potassium-40 in foods?
A. Potassium-40 is a naturally occurring radioactive isotope that contributes to

a low-level background dose.
B. Potassium-40 is a stable isotope and does not contribute to radiation

exposure.
C. Potassium-40 is produced only in nuclear reactors.
D. Potassium-40 is the primary source of gamma radiation in medical therapy.
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6. Beta minus decay emits which particle?
A. Positron
B. Proton
C. Neutron
D. Electron

7. In alpha decay, how does the mass number before decay compare to the
sum of the products' mass numbers?
A. Greater than the sum
B. Less than the sum
C. Equal to the sum
D. Not related to masses

8. Which statement best describes how photon energy changes as
wavelength decreases from radio toward gamma?
A. Energy decreases
B. Energy remains constant
C. Energy increases (Correct)
D. Energy depends on intensity

9. Beta decay is the process that emits which particle?
A. Alpha particle
B. Electron
C. Gamma photon
D. Neutron

10. The high-frequency portion of the electromagnetic spectrum includes
which rays and is ionizing?
A. Ultraviolet
B. Visible light
C. Microwave
D. X-rays and gamma rays (Correct)
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Answers
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1. A
2. C
3. A
4. D
5. A
6. D
7. C
8. C
9. B
10. D
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Explanations
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1. What is gamma decay and how does it affect the nucleus?
A. Emission of a high-energy photon from an excited nucleus; no change in Z or

A, but the nucleus drops to a lower energy state
B. Emission of an alpha particle; Z decreases by 2
C. Emission of a beta particle; Z increases by 1
D. Absorption of a gamma photon by the nucleus

Gamma decay occurs when a nucleus in an excited energy level releases the extra energy by emitting a gamma
ray, a high-energy photon. This process leaves the nucleus with the same number of protons and neutrons, so
both the mass number and the atomic number stay the same, while the nucleus moves to a lower energy state,
often the ground state. This distinguishes it from other types of decay: alpha decay ejects a particle that reduces
Z by 2 and A by 4, beta decay changes Z by ±1 without changing A, and absorbing a gamma photon would add
energy rather than cause decay.

2. In beta minus decay, a neutron decays into which particles?
A. Proton, neutron
B. Electron and photon
C. Proton, electron, and antineutrino
D. Two protons

In beta minus decay, a neutron changes into a proton by transforming one down quark into an up quark. This
change requires a virtual W- boson, which then decays into an electron and an electron antineutrino. This
sequence preserves charge (neutron 0 → proton +1 with the emitted electron −1), preserves lepton number (no
leptons initially; after decay there is an electron and an antineutrino that cancel), and keeps the baryon number
the same (one baryon becomes one baryon). No photons or extra baryons appear.  So the final particles are a
proton, an electron, and an electron antineutrino.

3. Long-wavelength waves such as radio and infrared carry less energy per
photon than shorter-wavelength waves.
A. They carry less energy per photon.
B. They carry more energy per photon.
C. They carry the same energy per photon.
D. Energy per photon depends on the amplitude, not wavelength.

Long-wavelength light has lower photon energy because a photon’s energy scales with frequency (E = hν =
hc/λ). As wavelength increases, frequency decreases, so each photon carries less energy. This is why radio and
infrared photons are less energetic per quantum than visible or higher-energy photons. The amplitude of the
wave changes how much energy arrives overall (how many photons, i.e., intensity), but not the energy per
individual photon.
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4. Which detector is used to visually observe particle tracks in a liquid?
A. Cloud Chamber
B. Gamma Camera
C. Scintillation Counter
D. Bubble Chamber

Bubble chambers visualize charged particle paths by letting a liquid near its boiling point respond to the
ionization along a particle’s track. When a charged particle zips through the liquid, it leaves behind a trail of
ionization. The liquid is kept just under boiling under pressure so that this ionized path becomes a line of
bubbles as the local liquid boils along the track. The resulting chain of bubbles is easily photographed, giving a
clear, continuous picture of the particle’s trajectory. If a magnetic field is present, the track curves; the amount
of bending reveals the particle’s momentum and, with other properties, helps identify the particle.  The other
detectors you might hear about don’t produce visible tracks in a liquid. A cloud chamber uses a supersaturated
vapor to form condensation trails, which shows tracks in gas rather than liquid. A gamma camera images
gamma radiation with scintillation crystals and cameras, not particle tracks. A scintillation counter detects
radiation by light produced in a solid or liquid scintillator but does not show the path of individual particles.

5. Which statement best describes Potassium-40 in foods?
A. Potassium-40 is a naturally occurring radioactive isotope that contributes to

a low-level background dose.
B. Potassium-40 is a stable isotope and does not contribute to radiation

exposure.
C. Potassium-40 is produced only in nuclear reactors.
D. Potassium-40 is the primary source of gamma radiation in medical therapy.

Potassium-40 is a naturally occurring radioactive component of potassium found in many foods, so it naturally
contributes to the background radiation we’re exposed to every day. Potassium in nature includes a tiny fraction
of K-40, about a hundredth of a percent, which decays slowly and emits radiation. This means that when you eat
potassium-rich foods, you’re ingesting a small amount of radioactivity that adds to the body’s overall low-level
radiation dose. It’s not stable, so it does contribute to exposure, and it isn’t produced only in nuclear reactors. It
also isn’t the main source of gamma rays used in medical therapy, which rely on other isotopes.

6. Beta minus decay emits which particle?
A. Positron
B. Proton
C. Neutron
D. Electron

Beta minus decay involves a neutron in the nucleus turning into a proton, and this transformation releases an
electron and an antineutrino. The emitted particle is the electron, known as a beta particle. Because a neutron
becomes a proton, the atomic number increases by one while the mass number stays the same, changing the
element but not its mass. Positrons are produced in beta plus decay (proton to neutron), and protons or neutrons
aren’t emitted in beta minus decay, so the electron is the particle you observe being emitted.
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7. In alpha decay, how does the mass number before decay compare to the
sum of the products' mass numbers?
A. Greater than the sum
B. Less than the sum
C. Equal to the sum
D. Not related to masses

The mass number counts the total number of protons and neutrons in a nucleus. In alpha decay, the parent
nucleus emits an alpha particle that itself contains four nucleons (two protons and two neutrons). After decay,
the remaining daughter nucleus has four fewer nucleons, and the emitted alpha particle brings those four
nucleons with it. Therefore, the total number of nucleons before decay equals the total after: the daughter’s
mass number plus four equals the original mass number.  For example, if the parent had 210 nucleons, the
daughter would have 206 and the alpha particle has 4, and 206 + 4 = 210. The energy released comes from
binding-energy differences, not from changing the total number of nucleons.

8. Which statement best describes how photon energy changes as
wavelength decreases from radio toward gamma?
A. Energy decreases
B. Energy remains constant
C. Energy increases (Correct)
D. Energy depends on intensity

Photon energy per photon is determined by E = hν = hc/λ, so it is inversely related to wavelength. As wavelength
gets shorter—from radio toward gamma—the frequency increases, and each photon carries more energy. The
increase in energy per photon is independent of how many photons are present, which is why intensity doesn’t
set per-photon energy. So moving to shorter wavelengths means higher photon energy, making the statement
that energy increases the best description. For intuition, longer wavelengths like radio light have low-energy
photons, while gamma photons have very high energy.

9. Beta decay is the process that emits which particle?
A. Alpha particle
B. Electron
C. Gamma photon
D. Neutron

Beta decay involves a neutron transforming into a proton inside the nucleus, and in the process an electron is
emitted, along with an antineutrino. This emission of an electron is what characterizes beta decay, and it also
increases the nuclear charge by one while keeping the mass number the same. The other particles listed
correspond to different kinds of processes: an alpha particle is a helium nucleus from alpha decay, a gamma
photon is just energy emitted when the nucleus drops to a lower energy state, and a neutron would indicate a
different decay mode or reaction. So the particle emitted in beta decay is the electron.
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10. The high-frequency portion of the electromagnetic spectrum includes
which rays and is ionizing?
A. Ultraviolet
B. Visible light
C. Microwave
D. X-rays and gamma rays (Correct)

Ionization happens when a photon has enough energy to knock electrons off atoms. The energy of a photon
scales with frequency, so higher frequency means higher energy per photon. Microwaves and visible light don’t
deliver enough energy per photon to ionize most atoms. Ultraviolet is energetic and can ionize some materials,
but photons in X-rays and gamma rays have far higher energies (in the keV to MeV range), making them capable
of ejecting electrons from nearly all atoms in matter. That is why the high-frequency portion of the spectrum that
is definitively ionizing is X-rays and gamma rays.
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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://nucleardecay.examzify.com

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