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1. What is an artifact in radiography?
A. An intended feature that aids diagnosis
B. An unintended feature that mimics or obscures pathology
C. A parameter that enhances image quality
D. A type of imaging software used for analysis

2. What unit is used to measure radiation intensity in air?
A. Rad
B. Roentgen
C. Curie
D. Gray

3. What is produced when a projectile electron interacts with
the target nucleus?
A. Photoelectric effect
B. Characteristic x-rays
C. Compton scattering
D. Bremsstrahlung x-rays

4. What is one of the primary devices used to reduce radiation
to gonads?
A. Collimator
B. Intensifying screen
C. Gonadal shielding
D. Protective barrier

5. What is one reason to minimize patient exposure during
imaging?
A. To reduce the cost of procedures
B. To increase the length of imaging sessions
C. To maximize diagnostic value while ensuring safety
D. To improve patient comfort during imaging
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6. What is defined as the irradiation and disassociation of
water molecules?
A. Photoelectric effect
B. Radiolysis of water
C. Compton scattering
D. Pair production

7. What is the purpose of the lead drape in radiologic
procedures?
A. To enhance image quality
B. To protect from radiation exposure
C. To stabilize the patient
D. To assist with patient positioning

8. Collimation must be accurate within what percentage of
the SID?
A. 1%
B. 2%
C. 3%
D. 4%

9. What is the heat unit conversion factor for single phase
x-ray machines?
A. 1.35
B. 1.41
C. 1
D. 2

10. Describe the difference between digital and analog
imaging systems.
A. Digital systems use film for capturing images
B. Analog systems are more cost-effective
C. Digital systems convert images into a digital format for

processing, while analog systems use film to capture images
D. Analog systems require less radiation exposure
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Answers
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1. B
2. B
3. D
4. C
5. C
6. B
7. B
8. B
9. C
10. C
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Explanations
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1. What is an artifact in radiography?
A. An intended feature that aids diagnosis
B. An unintended feature that mimics or obscures pathology
C. A parameter that enhances image quality
D. A type of imaging software used for analysis

In radiography, an artifact refers to an unintended feature that can mimic or obscure
pathological findings within an image. Artifacts are usually the result of various factors
such as equipment limitations, processing errors, or patient positioning, and they do not
represent the actual anatomical structures or abnormalities. For example, an artifact
might appear as a false shadow or streak that could mislead the interpretation of the
images, making it challenging for radiologists to accurately diagnose conditions.
Recognizing artifacts is crucial in radiology, as it helps practitioners differentiate
between real pathology and misleading features on the image, thereby improving the
overall accuracy of diagnosis.  The other choices describe features that do not align with
the definition of an artifact in radiography, where the focus is on unintentional
distortions or interruptions in imaging rather than elements that contribute positively to
diagnosis or improve image quality.

2. What unit is used to measure radiation intensity in air?
A. Rad
B. Roentgen
C. Curie
D. Gray

The unit used to measure radiation intensity in air is the Roentgen. This unit specifically
quantifies exposure to ionizing radiation in air, primarily in terms of the amount of
ionization produced by radiation. The Roentgen is defined as the amount of X or gamma
radiation that generates a specific amount of ion pairs in one cubic centimeter of air
under standard conditions.   Using the Roentgen allows for a clear understanding of how
much radiation is present in the environment, particularly in medical and occupational
settings where radiation exposure is a concern. It is crucial for assessing safety levels
and understanding potential biological impacts from radiation.   In contrast, the Rad and
Gray are units used to measure absorbed dose, which refers to the amount of energy
deposited by radiation in a material, typically living tissue. The Curie is a unit of
radioactivity, measuring the decay of radioactive atoms rather than providing
information about exposure or intensity in air. Therefore, the Roentgen serves a distinct
purpose in gauging radiation intensity specifically in the context of air exposure.
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3. What is produced when a projectile electron interacts with
the target nucleus?
A. Photoelectric effect
B. Characteristic x-rays
C. Compton scattering
D. Bremsstrahlung x-rays

When a projectile electron interacts with the target nucleus, Bremsstrahlung x-rays are
produced. This term, derived from German meaning "braking radiation," describes the
process where an electron is deflected by the electric field of the nucleus. As the electron
slows down or changes direction due to this interaction, it loses energy, which is then
emitted in the form of x-ray photons. The energy of the emitted x-rays corresponds to the
amount of energy lost by the electron during this interaction.  Bremsstrahlung x-ray
production is a fundamental process in radiology and is particularly important because it
accounts for a significant portion of the x-ray spectrum generated in x-ray tubes. When
electrons are accelerated and collide with a target (usually made of tungsten), they
primarily undergo this interaction, contributing to the x-ray output essential in
diagnostic imaging.  Other options like the photoelectric effect and Compton scattering
describe different interactions of x-rays with matter rather than the production process
of x-rays from the interaction of electrons with the nucleus. Characteristic x-rays occur
when an inner-shell electron is ejected and an outer-shell electron transitions to fill the
vacancy, which is a different process than what Bremsstrahlung entails. Understanding
these distinctions helps clarify why Bremsstrahlung is

4. What is one of the primary devices used to reduce radiation
to gonads?
A. Collimator
B. Intensifying screen
C. Gonadal shielding
D. Protective barrier

Gonadal shielding is a crucial device used in radiology to protect the reproductive organs
from unnecessary exposure to ionizing radiation during imaging procedures. This type of
shielding is particularly important because the gonads are highly sensitive to radiation,
which can lead to potential genetic mutations or fertility issues.   Gonadal shields are
designed to cover the pelvic area, effectively absorbing some of the radiation that would
otherwise reach these organs. They come in various forms, such as lead aprons, and are
strategically placed during imaging procedures, especially in areas where the anatomy
could inadvertently expose the gonads to radiation, such as during abdominal or pelvic
X-rays.  The other devices mentioned do play important roles in radiation management,
but they serve different purposes. A collimator is used to limit the beam of radiation to
the area of interest but does not specifically target gonadal protection. An intensifying
screen is utilized to enhance the image quality by reducing the amount of radiation
needed, but again, it does not directly shield gonads. A protective barrier can protect
personnel from radiation exposure but is not typically used for patient-specific shielding,
especially for vulnerable areas like the gonads. Thus, gonadal shielding stands out as the
primary method focused on reducing radiation to the reproductive organs.
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5. What is one reason to minimize patient exposure during
imaging?
A. To reduce the cost of procedures
B. To increase the length of imaging sessions
C. To maximize diagnostic value while ensuring safety
D. To improve patient comfort during imaging

Minimizing patient exposure during imaging is primarily aimed at maximizing the
diagnostic value while ensuring safety. The principle behind this is to balance the need
for high-quality images that are essential for accurate diagnosis with the responsibility to
protect patients from unnecessary radiation exposure.   Radiation exposure can increase
the risk of potential harmful effects, including skin damage and an elevated risk of
cancer. Therefore, utilizing the lowest possible dose of radiation while still obtaining the
required diagnostic information is crucial. This is often achieved through techniques
such as optimizing imaging parameters, using shielding devices, and ensuring that the
imaging protocols are well-established to provide the best quality images with minimal
dose.  This approach not only preserves the health and safety of the patient but also
enhances trust in the medical imaging process, knowing that their wellbeing is a priority.
Thus, the emphasis on safety while assuring that diagnostic needs are met underpins the
importance of minimizing exposure during imaging.

6. What is defined as the irradiation and disassociation of
water molecules?
A. Photoelectric effect
B. Radiolysis of water
C. Compton scattering
D. Pair production

The irradiation and disassociation of water molecules is specifically referred to as
radiolysis of water. This process occurs when water molecules are exposed to radiation,
resulting in the breaking apart of those molecules into reactive species, such as ions and
free radicals.   In the context of biological systems, radiolysis of water is particularly
significant because these reactive species can lead to cellular damage and biological
effects, contributing to the overall impact of radiation exposure on living tissues. Water,
being a major component of living cells, is often the primary target for radiation, and
understanding radiolysis is crucial in fields such as radiobiology and radiation therapy. 
The other options provided refer to different interactions and phenomena in radiation
physics. The photoelectric effect relates to the absorption of X-rays or gamma rays by
matter, leading to the ejection of electrons from atoms. Compton scattering refers to the
interaction between X-rays and matter that results in the scattering of photons and a
change in their energy. Pair production describes the process by which a photon creates
a particle-antiparticle pair when it interacts with a strong electric field, typically near a
nucleus. Each of these concepts pertains to distinct aspects of radiation physics but does
not encompass the specific process of water molecule disassociation upon irradiation.
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7. What is the purpose of the lead drape in radiologic
procedures?
A. To enhance image quality
B. To protect from radiation exposure
C. To stabilize the patient
D. To assist with patient positioning

The purpose of the lead drape in radiologic procedures primarily revolves around the
protection of personnel and patients from radiation exposure. Lead is a dense material
that effectively attenuates X-ray and gamma radiation. By placing lead drapes over areas
of the body that are not being imaged, healthcare providers can significantly reduce the
amount of scatter radiation that reaches sensitive tissues, thereby minimizing the risk of
radiation-associated injuries and long-term health effects.  While options like enhancing
image quality, stabilizing the patient, or assisting with patient positioning may be
relevant to other aspects of radiologic practice, they do not directly pertain to the
function of lead drapes. The primary goal is to prioritize safety by using lead to create a
barrier against radiation. This safety feature is vital in protecting both patients and
medical personnel from unnecessary exposure during imaging procedures.

8. Collimation must be accurate within what percentage of
the SID?
A. 1%
B. 2%
C. 3%
D. 4%

Collimation accuracy in radiography is crucial because it affects both patient safety and
image quality. Proper collimation ensures that only the area of interest is irradiated,
minimizing the exposure of surrounding tissues to unnecessary radiation. The standard
for collimation accuracy is set to ensure optimal imaging while adhering to safety
guidelines.  The requirement for collimation to be accurate within 2% of the
source-to-image distance (SID) is based on established radiographic practices. For
example, if you have an SID of 100 cm, the acceptable level of collimation must be within
2 cm of the light field, meaning the x-ray beam should closely conform to the area that
will be exposed. This level of precision helps maintain image quality and reduces the risk
of radiation exposure to the patient.  The other percentages mentioned in the options do
not align with the established standards in radiology. A tolerance of 1% would be overly
restrictive and impractical in most clinical settings, while tolerances of 3% and 4% could
compromise image quality and increase patient exposure unnecessarily. Thus, the 2%
requirement represents a balance between quality assurance and practical application in
radiographic practice.
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9. What is the heat unit conversion factor for single phase
x-ray machines?
A. 1.35
B. 1.41
C. 1
D. 2

In the context of x-ray machines, heat units are a critical concept used to evaluate the
amount of heat generated during x-ray production. For single phase x-ray machines, the
conversion factor for calculating heat units is established at 1. This means that the heat
units produced in a single phase x-ray system are numerically equivalent to the product
of the kilowatt settings, the duration of exposure, and the number of images taken, with
no additional multiplicative factor.  Using this factor of 1 simplifies calculations, as it
indicates that for every joule of energy used, there is a direct one-to-one relationship
with the heat produced. This clarity is especially essential for operators in ensuring the
safety and performance of x-ray equipment, as overheating can lead to damage or
reduced operational effectiveness.  Other options suggest additional multiplicative
factors that apply to other types of x-ray systems (like three-phase or high-frequency
systems) where efficiency and heat production dynamics vary from that of single phase
systems. Thus, they do not apply to single phase x-ray machines.

10. Describe the difference between digital and analog
imaging systems.
A. Digital systems use film for capturing images
B. Analog systems are more cost-effective
C. Digital systems convert images into a digital format for

processing, while analog systems use film to capture images
D. Analog systems require less radiation exposure

The distinction between digital and analog imaging systems primarily lies in how they
capture and process images. Digital imaging systems convert images into a digital
format, which allows for various processing capabilities that enhance image quality and
facilitate storage, transmission, and manipulation. This digital approach allows for
improvements such as image enhancement, better diagnostic tools, and integrated
information systems.  In contrast, analog imaging systems rely on physical film or
traditional methods to capture images. This means that the entire process is based on
chemical reactions on the film, which limits the ability to easily modify or enhance the
images after they have been captured.   Digital systems also provide better consistency in
image quality, increased efficiency in workflow, and the ability to apply advanced
imaging techniques that are not feasible with analog systems. Overall, the core
difference fundamentally revolves around the methods of image capture and processing,
highlighting why the provided answer accurately identifies the key distinction between
the two types of systems.
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