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1. Which methods can increase the effective energy of an
x-ray beam?
A. Added filtration
B. Kilovoltage
C. Both added filtration and kilovoltage
D. Milliamperage

2. How often should personal protective equipment be
inspected for radiation safety?

A. Once a year

B. Every shift

C. After every patient
D. Monthly

3. What is the primary characteristic of radiation that
determines the depth of tissue response?

A. Energy or quality of radiation

B. Type of imaging technique used

C. Distance from the radiation source
D. Type of shielding used

4. If the exposure rate is 0.5 mGy/hr at 7.0 feet, what will be

the dose received after 20 minutes at a distance of 3.0 feet
from the source?

A. 0.45 mGy
B. 0.90 mGy
C. 1.10 mGy
D. 0.75 mGy

5. Which type of radiation exposure is most commonly
monitored using film badges?

A. Alpha particles

B. Gamma rays

C. Ultraviolet radiation
D. Neutrons
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6. Which tissue types are most radiosensitive?
A. Connective tissues
B. Muscle and nerve tissues
C. Blood-forming organs and gonads
D. Skin and lining of the intestines

7. Which quantity of filtration is most likely used in
mammography?

A. 1.0 mm Al
B. 0.5 mm Mo
C. 0.75 mm Al
D. 0.25 mm Mo

8. If the entrance skin exposure (ESE) for a certain exposure

is 3.0 mGy, what is the scattered beam intensity at a distance
of 1 m from the patient?

A. 0.3 mGy

B. 0.03 mGy
C. 0.003 mGy
D. 0.0003 mGy

9. At what age is the sensitivity to radiation exposure notably
higher?

A. In infancy and childhood
B. In adulthood

C. In adolescence

D. In old age

10. An increase in mAs has what effect on patient dose?
A. Reduces dose
B. Increases dose
C. No change
D. Varies with energy
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1. Which methods can increase the effective energy of an
x-ray beam?

A. Added filtration

B. Kilovoltage

C. Both added filtration and kilovoltage
D. Milliamperage

Increasing the effective energy of an x-ray beam can be achieved through two primary
methods: added filtration and increased kilovoltage: 1. **Added Filtration**: This
involves placing a material, such as aluminum, in the path of the x-ray beam. Filtration
helps to remove lower-energy photons from the beam, allowing only higher-energy
photons to pass through. This not only increases the average energy of the beam but also
reduces patient dose while improving image quality. By eliminating less penetrable
x-rays, the effective energy of the x-ray beam is enhanced. 2. **Kilovoltage (kV)**:
Increasing the kilovoltage in an x-ray machine enhances the energy of the x-ray photons
produced. Higher kilovoltage results in higher energy x-rays that can penetrate tissues
more effectively. This is crucial for obtaining diagnostic quality images, as it allows for
better contrast and reduces scatter radiation. Both of these methods work in tandem to
increase the overall effectiveness and quality of the x-ray beam. While milliamperage
affects the quantity of x-ray photons produced, it does not directly influence the energy
of the x-ray beam. Therefore, the inclusion of both added filtration and increasing
kilovoltage ensures a more effective and higher energy x-ray beam

2. How often should personal protective equipment be
inspected for radiation safety?

A. Once a year

B. Every shift

C. After every patient
D. Monthly

The correct choice indicates that personal protective equipment (PPE) should be
inspected every shift. This frequency is crucial to ensure that all protective gear is in
good condition and functioning properly, as any wear and tear can compromise safety.
Regular inspections help identify any damage, such as punctures or tears in lead aprons
or gloves, which may create vulnerabilities to radiation exposure. Inspections after
every patient or monthly may not be sufficient in fast-paced environments, where
equipment could be subjected to different conditions and potential damage between
patients or use cases. An annual inspection may be too infrequent to catch issues that
could arise during routine use over time, ultimately affecting the safety of healthcare
workers and patients. Therefore, inspecting PPE every shift ensures highest standards of
radiation safety are maintained continuously throughout operations.
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3. What is the primary characteristic of radiation that
determines the depth of tissue response?

A. Energyv or quality of radiation

B. Type of imaging technique used
C. Distance from the radiation source
D. Type of shielding used

The primary characteristic of radiation that determines the depth of tissue response is
the energy or quality of radiation. This is crucial because higher energy radiation, such
as gamma rays and x-rays, can penetrate deeper into tissues compared to lower energy
radiation. The quality, or energy level, affects how much energy is deposited in the tissue
and how far the radiation can travel before being absorbed or scattered. For example,
low-energy radiation tends to be absorbed quickly and does not penetrate deeply into
biological tissues, which limits its impact. In contrast, high-energy radiation can pass
through tissue layers, leading to a greater likelihood of ionization events occurring at
varying depths within the tissue. This relationship highlights why understanding the
energy of radiation is essential for assessing potential risks and managing exposure
effectively in both diagnostic and therapeutic contexts.

4. If the exposure rate is 0.5 mGy/hr at 7.0 feet, what will be
the dose received after 20 minutes at a distance of 3.0 feet
from the source?

A. 0.45 mGy
B. 0.90 mGy
C. 1.10 mGy
D. 0.75 mGy

To determine the dose received after 20 minutes at a distance of 3.0 feet from the
radiation source, we first need to understand how exposure rates change with distance.
The exposure rate decreases with the square of the distance from the source, following
the inverse square law. Initially, the exposure rate is 0.5 mGy/hr at a distance of 7.0
feet. When we need to find the dose at a closer distance (3.0 feet), we must first calculate
the new exposure rate at that distance. Using the inverse square law, the exposure rates
at different distances can be calculated as follows: \[ \text{New exposure rate} =
\text{Original exposure rate} \times \left(\frac{\text{Original distance} "2} {\text{New
distance} ~2}\right) \] In this case, the original exposure rate is 0.5 mGy/hr, the original
distance is 7.0 feet, and the new distance is 3.0 feet. Calculating it step by step: 1.
Calculate the square of the distances: -\(7.07"2 =49\) -\(3.0"2 = 9\
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5. Which type of radiation exposure is most commonly
monitored using film badges?

A. Alpha particles

B. Gamma rays
C. Ultraviolet radiation

D. Neutrons

Film badges are designed to monitor radiation exposure by utilizing a photographic
emulsion that captures ionizing radiation. The most commonly monitored type of
radiation with these badges is gamma rays. This is because film badges are particularly
sensitive to the energy levels and qualities of gamma radiation, which can penetrate
through materials effectively and are prevalent in many radiological settings. Gamma
rays have a high ability to ionize the film material within the badge, making it possible to
assess exposure accurately. The processed film shows a darkening effect proportional to
the amount of radiation exposure, allowing for quantifiable measurements. While other
types of radiation, such as alpha particles, UV radiation, and neutrons, can interact with
the film under certain conditions, they are not as effectively recorded using film badges
compared to gamma rays. Alpha particles, for instance, have limited penetrating power
and are typically stopped by the outer layers of human skin or the badge material itself.
Ultraviolet radiation does not interact with the film in the same ionizing manner, and
while neutrons can also be monitored, special precautions and different types of
detectors are usually utilized for those exposures. Hence, film badges remain best suited
for monitoring gamma rays in routine radiation protection practices.

6. Which tissue types are most radiosensitive?
A. Connective tissues
B. Muscle and nerve tissues

C. Blood-forming organs and gonads
D. Skin and lining of the intestines

The most radiosensitive tissue types are those that have high rates of cell division and
growth. Blood-forming organs, such as the bone marrow, and gonads are particularly
sensitive to radiation exposure due to their roles in producing new cells. These tissues
consist of rapidly dividing cells that are more susceptible to damage from ionizing
radiation, which can lead to mutations, cell death, or malfunction. Gonads, which
include the ovaries and testes, are also critical because radiation exposure can affect not
only the individual but also their offspring due to potential genetic damage. The
blood-forming organs are essential for creating the components of blood, including red
blood cells, white blood cells, and platelets, all of which are crucial for survival and
overall health. In contrast, connective tissues, muscle tissues, and nerve tissues have
lower sensitivity to radiation. Muscle and nerve cells are generally post-mitotic, meaning
they do not frequently divide, which reduces their radiosensitivity. Similarly, other
tissues like skin and the intestinal lining, while they do have some level of
radiosensitivity, do not reach the same high level of vulnerability as blood-forming
organs and gonads. This distinction helps in understanding the risks and protective
measures necessary in radiation exposure situations.
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7. Which quantity of filtration is most likely used in
mammography?

A. 1.0 mm Al
B. 0.5 mm Mo
C. 0.75 mm Al
D. 0.25 mm Mo

In mammography, the use of molybdenum (Mo) filtration is preferred due to its ability to
effectively filter out low-energy photons that do not contribute to image formation while
allowing higher-energy photons to pass through. The specific choice of 0.5 mm of
molybdenum is significant because it provides an optimal balance between image quality
and patient dose. Molybdenum filtration is particularly important in mammography
because breast tissue has a relatively low atomic number, and using a filter that matches
the energy characteristics of the x-ray beam to the breast tissue composition enhances
contrast and resolution in the imaging. This is crucial for the detection of small lesions
in dense breast tissue. While aluminum is commonly used in general radiography, its
filtering qualities differ from molybdenum when it comes to the specific energy range
needed for effective mammographic imaging. Therefore, 0.5 mm Mo is the standard and
most effective choice in mammography due to its tailored attenuation properties for the
specific imaging requirements of breast tissue.

8. If the entrance skin exposure (ESE) for a certain exposure
is 3.0 mGy, what is the scattered beam intensity at a distance
of 1 m from the patient?

A. 0.3 mGy

B. 0.03 mGy
C. 0.003 mGy
D. 0.0003 mGy

To determine the scattered beam intensity at a distance from the patient based on the
entrance skin exposure (ESE), it is important to understand the relationship between the
ESE and the intensity of the scattered radiation. The intensity of scattered radiation
decreases significantly as the distance from the radiation source increases due to the
inverse square law. In this case, an ESE of 3.0 mGy indicates the amount of radiation
exposure at the surface of the patient. Scattered radiation tends to be much less intense
than the primary radiation due to interactions with tissues and the attenuation effect as
the distance from the patient increases. Research and guidelines often indicate that at a
distance of 1 meter from the patient, the scattered radiation intensity is approximately
0.1% of the ESE. Therefore, to calculate this, you take 3.0 mGy and multiply it by 0.001,
resulting in a scattered beam intensity of 0.003 mGy. Thus, the scattered beam intensity
of 0.003 mGy is the correct answer as it accurately reflects the expected level of exposure
from scattered radiation at that distance from the patient. This understanding reinforces
the importance of considering both proximity to the radiation source and the basic
principles of radiation attenuation when evaluating radiation safety
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9. At what age is the sensitivity to radiation exposure notably
higher?

A. In infancy and childhood
B. In adulthood
C. In adolescence

D. In old age

Sensitivity to radiation exposure is notably higher in infancy and childhood due to several
factors. During these early stages of life, individuals are undergoing rapid cellular
division and growth, which makes their tissues more susceptible to the damaging effects
of radiation. Children have a larger proportion of actively dividing cells compared to
adults, which increases the likelihood of radiation-induced mutations. Furthermore, the
developing organs and systems in young children are particularly vulnerable to the
consequences of radiation, which can lead to increased risks of cancer and other
long-term health effects. As individuals age, their tissues become more differentiated
and the rate of cell division decreases, which generally leads to a lower sensitivity to
radiation. In adulthood and old age, while there are still health risks associated with
radiation exposure, the effects are often less pronounced than in younger populations,
owing to the established resilience of mature biological systems. Thus, understanding the
heightened vulnerability of infants and children is crucial for effective radiation
protection measures.

10. An increase in mAs has what effect on patient dose?
A. Reduces dose
B. Increases dose

C. No change
D. Varies with energy

The relationship between mAs (milliampere-seconds) and patient dose is direct;
increasing mAs increases the amount of radiation exposure the patient receives. The mAs
value represents the product of the current (in milliamperes) and the time (in seconds)
that the X-ray beam is on. In practical terms, a higher mAs means more photons are
produced during the exposure, leading to greater penetration and a higher overall dose.
Increasing mAs is commonly used in imaging scenarios where better contrast or visibility
of certain structures is needed, but it is essential to balance this with the potential risks
of increased radiation exposure to the patient. In diagnostic radiology, understanding
this relationship is crucial for maintaining radiation safety while achieving the needed
image quality. Other options imply a misunderstanding of how mAs affects dose. For
instance, a reduction in dose or no change contradicts the basic principles of
radiographic exposure, and saying that the effect varies with energy overlooks the
consistent linear relationship between mAs and patient dose across various imaging
scenarios.

Sample study guide. Visit https://radreviewradprotection.examzify.com for the7hGllD8&kiadn Page 12



