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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 an X-ray tube, what is the primary purpose of the molybdenum focusing
cup?
A. To shield against x-rays
B. To focus the electron stream toward the anode
C. To cool the tube
D. To insulate the cathode

2. Which particle has no electric charge?
A. Neutron
B. Proton
C. Electron
D. Positron

3. What is the anode heel effect and how does it influence imaging technique?
A. The anode heel effect causes a gradient in beam intensity across the field; the

cathode side is usually more intense; adjust technique or positioning
accordingly.

B. The anode heel effect increases the energy of photons uniformly.
C. The heel effect has no practical impact on imaging technique.
D. The heel effect is negligible at standard beam energies.

4. Which statement about effective dose is true?
A. It sums tissue-weighted doses across all tissues to estimate stochastic risk
B. It equals the absorbed dose in the most irradiated tissue
C. It measures dose to the skin only
D. It is measured in Gy

5. Which type of radiation is produced after a Compton interaction?
A. Remnant
B. Bremsstrahlung
C. Characteristic
D. Primary
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6. Who originally described what an atom looks like?
A. Niels Bohr
B. Ernest Rutherford
C. John Dalton
D. J. J. Thomson

7. What is the concept of fill factor in digital radiography detectors and its
impact on image quality?
A. The rate at which the detector converts x-ray energy to electrical signal.
B. The pixel pitch or size of each detector element.
C. The overall dynamic range of the detector.
D. The fraction of each pixel that is light-sensitive.

8. The space charge presence is associated with which operating condition?
A. Never present
B. When the rotor is energized
C. When the rotor is engaged
D. Always present

9. Compare direct and indirect flat-panel DR detectors in terms of their
conversion process.
A. Direct DR uses a photoconductor (e.g., amorphous selenium) to convert x-ray

directly to charge; Indirect DR uses a scintillator (e.g., CsI) to convert x-ray to
light then to charge

B. Direct DR uses a scintillator; Indirect DR uses a photoconductor
C. Direct DR uses gas to convert photons; Indirect DR uses metal plates
D. Direct DR uses photomultiplier tubes; Indirect DR uses fiber optics

10. In the attenuation equation I = I0 e^(-μx), the ratio I/I0 is commonly called
what?
A. Attenuation
B. Absorption
C. Scattering
D. Transmission
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Answers
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1. B
2. A
3. A
4. A
5. C
6. A
7. D
8. C
9. A
10. D
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Explanations
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1. In an X-ray tube, what is the primary purpose of the molybdenum focusing
cup?
A. To shield against x-rays
B. To focus the electron stream toward the anode
C. To cool the tube
D. To insulate the cathode

Electrostatic shaping of the electron stream is the key idea. The molybdenum focusing cup around the cathode
is held at a negative potential relative to the filament, creating an electrostatic field that repels electrons near the
rim and redirects them toward the tube axis. This concentrates the emitted electrons into a narrow beam so they
strike a small, well-defined focal spot on the anode, improving image sharpness and spatial resolution. 
Molybdenum is chosen for the cup because it withstands high temperatures, has a high melting point, and
conducts heat effectively, helping manage the heat generated by thermionic emission. Its material properties
also minimize unwanted interactions that could affect the beam. Shielding, cooling, and insulation are provided
by other parts of the tube and housing, not by the focusing cup itself.

2. Which particle has no electric charge?
A. Neutron
B. Proton
C. Electron
D. Positron

Electric charge is the property that determines how a particle responds to electric and magnetic fields. The
neutron has no net electric charge, so it doesn’t experience electric forces like charged particles do. Its quark
composition is two down quarks and one up quark (udd), whose charges add to zero (-1/3 -1/3 + 2/3 = 0). In
contrast, a proton is positively charged (uud sums to +1), an electron is negatively charged (-1), and a positron is
the positively charged antiparticle of the electron (+1). So the particle with no electric charge is the neutron.

3. What is the anode heel effect and how does it influence imaging technique?
A. The anode heel effect causes a gradient in beam intensity across the field; the

cathode side is usually more intense; adjust technique or positioning
accordingly.

B. The anode heel effect increases the energy of photons uniformly.
C. The heel effect has no practical impact on imaging technique.
D. The heel effect is negligible at standard beam energies.

Anode heel effect describes a gradient of x-ray intensity across the field caused by the angled target in the
anode. Because the anode is tilted, photons emitted toward the anode side have to pass through more tungsten
and are partly absorbed within the target, so fewer exit toward that side. In contrast, the cathode side has higher
intensity because fewer photons are absorbed in the anode. This creates a brighter area on the image receptor
toward the cathode side and a darker area toward the anode side. The effect is more noticeable with larger field
sizes and steeper anode angles (and is less pronounced with small fields or longer distances).  In practice you
can use this to your advantage by placing the thicker part of the anatomy toward the cathode side so the higher
exposure helps compensate for greater attenuation there, or by adjusting technique to achieve more uniform
density if positioning cannot optimize the heel effect.
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4. Which statement about effective dose is true?
A. It sums tissue-weighted doses across all tissues to estimate stochastic risk
B. It equals the absorbed dose in the most irradiated tissue
C. It measures dose to the skin only
D. It is measured in Gy

Effective dose is a single value that estimates overall stochastic risk by combining how much radiation different
tissues receive with how sensitive each tissue is to radiation-induced effects. For X-ray imaging, each tissue’s
dose is weighted by a tissue weighting factor that reflects its contribution to cancer and hereditary risk, and then
those weighted doses are summed across all tissues. This is why the statement describing summing
tissue-weighted doses across the whole body to estimate stochastic risk is the correct one. It’s not the absorbed
dose in the most irradiated tissue, nor just the dose to the skin, and the effective dose is expressed in sieverts
(not grays), reflecting its basis in risk rather than a single tissue’s energy deposition.

5. Which type of radiation is produced after a Compton interaction?
A. Remnant
B. Bremsstrahlung
C. Characteristic
D. Primary

After a Compton interaction, the atom is ionized and a vacancy is created in one of its electron shells. When an
electron from a higher shell drops to fill that vacancy, the energy difference is released as a photon with a
discrete energy specific to the element—that discrete emission is known as characteristic radiation. This is a
hallmark of atomic structure: the emitted photon energies are fixed by the binding energies of the shells
involved, giving a line-spectrum-like X-ray unique to the element.  This isn’t the same as the primary photon (the
original beam) or the remnant transmitted photon, and it’s not primarily bremsstrahlung, which comes from the
recoil electron decelerating in the nuclear field and yields a continuous spectrum.

6. Who originally described what an atom looks like?
A. Niels Bohr
B. Ernest Rutherford
C. John Dalton
D. J. J. Thomson

The concept being tested is who first described an atomic model. John Dalton proposed the first formal atomic
theory, picturing atoms as tiny indivisible spheres that make up elements and combine in simple ratios to form
compounds. This solid-sphere description was the initial way people imagined what atoms look like. Later
models added more detail—Thomson’s plum pudding with embedded electrons, Rutherford’s nucleus-centered
structure, and Bohr’s electron orbit model—but Dalton was the first to lay out a basic picture of the atom.
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7. What is the concept of fill factor in digital radiography detectors and its
impact on image quality?
A. The rate at which the detector converts x-ray energy to electrical signal.
B. The pixel pitch or size of each detector element.
C. The overall dynamic range of the detector.
D. The fraction of each pixel that is light-sensitive.

Fill factor is the fraction of each detector pixel that is actively sensitive to light (or charge) versus the
non-sensitive surrounding structures. In a digital radiography detector, every pixel has an area that collects
signal and areas taken up by electronics, borders, and interconnects. A higher fill factor means a larger portion of
each pixel can respond to the incoming x-ray–generated signal, so more photons contribute to the pixel’s signal.
This directly improves image quality because more signal is gathered per exposure, boosting the signal-to-noise
ratio. It also helps preserve spatial detail, since less of the pixel area is dead space where signal would otherwise
be lost or spread into neighboring pixels, reducing blur and helping maintain sharp edges. In short, a higher fill
factor enhances sensitivity and sharpness, while a lower fill factor reduces sensitivity and can blur fine details
due to increased dead space and potential crosstalk.

8. The space charge presence is associated with which operating condition?
A. Never present
B. When the rotor is energized
C. When the rotor is engaged
D. Always present

Space charge is the cloud of electrons that forms near the cathode when thermionic emission is happening. This
space-charge region appears when the tube is actually operating and electrons are being emitted and
accelerated toward the anode. In a rotating (x-ray) tube, engaging the rotor means the tube is energized and
capable of producing X-rays; the electron cloud below the filament is formed during this active emission,
especially at lower anode voltages where the field is not yet strong enough to sweep all emitted electrons away.
So the space charge is associated with the tube being in operation, i.e., when the rotor is engaged.

9. Compare direct and indirect flat-panel DR detectors in terms of their
conversion process.
A. Direct DR uses a photoconductor (e.g., amorphous selenium) to convert x-ray

directly to charge; Indirect DR uses a scintillator (e.g., CsI) to convert x-ray to
light then to charge

B. Direct DR uses a scintillator; Indirect DR uses a photoconductor
C. Direct DR uses gas to convert photons; Indirect DR uses metal plates
D. Direct DR uses photomultiplier tubes; Indirect DR uses fiber optics

Direct conversion detectors convert x-ray energy straight into an electrical charge within a photoconductive
layer, typically amorphous selenium. An applied electric field pulls the generated electron–hole pairs toward the
readout circuit (the TFT array), producing a signal without any intermediate light step. This direct path tends to
preserve spatial detail because there’s no light spreading inside a scintillator.  Indirect conversion detectors first
transform x-rays into visible light using a scintillator, commonly CsI. That light then travels to a photosensitive
sensor (often an amorphous silicon photodiode array linked to the TFTs), where it is converted into an electrical
signal. The intermediate light step can cause some lateral spread, so indirect systems may have slightly lower
spatial resolution than direct ones, though materials and structuring (like columnar CsI) are used to mitigate
this.  So the key distinction is direct DR uses a photoconductor to convert x-ray energy directly to charge, while
indirect DR uses a scintillator to first convert x-ray energy to light and then to electrical signal.
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10. In the attenuation equation I = I0 e^(-μx), the ratio I/I0 is commonly called
what?
A. Attenuation
B. Absorption
C. Scattering
D. Transmission

The ratio I over I0 represents how much of the original beam actually gets through the material, i.e., the
transmitted portion. In the Beer–Lambert form I = I0 e^{-μx}, the fraction that emerges is I/I0 = e^{-μx}, which lies
between 0 and 1 and describes the transmitted intensity. This quantity is called transmission (also known as
transmittance). It differs from absorption, which accounts for energy removed from the beam by the material,
and from scattering, which involves photons being redirected out of the original forward path. Attenuation is the
overall decrease in intensity, but the specific ratio I/I0 is the transmitted fraction.
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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://radtechphysics.examzify.com

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