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1. What is the threshold dose for Epilation as a
Non-Stochastic effect?

A. 200 rems
B. 500 rems
C. 1000 rems
D. 700 rems

2. Which personal monitoring device gives a visual display of
exposure?

A. Film badge
B. Thermoluminescent dosimeter

C. Electronic personal dosimeter (EPD)
D. dosimeter

3. What effect does Photoelectric Scatter have on radiation
absorption?

A. It results in partial absorption.

B. It leads to no absorption.

C. It causes total absorption of energy.
D. It creates secondary radiation.

4. What is the difference between external and internal
radiation exposure?

A. External exposure is from cosmic rays, while internal is from
terrestrial sources.

B. External exposure occurs from radioactive decay, while
internal occurs only from medical treatments.

C. External exposure comes from radiation outside the body,

while internal exposure occurs from radioactive materials inside
the body.

D. External exposure only affects non-human subjects, while
internal affects humans.

5. Which type of tissue is recognized as the most
radioresistant?

A. Bone tissue
B. Nerve tissue
C. Skin tissue

D. Muscle tissue
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6. In which type of scatter does an x-ray photon give up all its
energy to an inner shell electron?

A. Compton Scatter
B. Photoelectric Scatter
C. Coherent Scatter
D. Radiographic Scatter

7. What is the primary source of natural background
radiation?

A. Radon gas only

B. Cosmic rays and terrestrial sources
C. Man-made sources

D. Industrial waste

8. Which type of radiation is most penetrating?
A. Alpha particles
B. Beta particles
C. X-rays
D. Gamma rays

9. What cumulative exposure limit is recommended for a
person who is 30 years old?

A. 30rem
B. 300mSv
C. 1rem
D. 10mSv

10. Which of the following statements is true regarding high
LET radiation?

A. It is less damaging to human tissue.
B. It transfers more energy to tissue.

C. It is classified as low energy radiation.
D. It has no impact on cell structures.
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1. What is the threshold dose for Epilation as a
Non-Stochastic effect?

A. 200 rems
B. 500 rems
C. 1000 rems
D. 700 rems

The threshold dose for epilation, which is a non-stochastic effect of radiation exposure, is
understood to be approximately 1000 rems. Non-stochastic effects are those that have a
clear, dose-dependent relationship, meaning that they occur above a certain threshold
dose rather than randomly and without a clear dose-response relationship as seen with
stochastic effects. In the case of epilation, which is the loss of hair due to radiation
exposure, the biological effects become observable once a specific dose threshold is
surpassed. This threshold is significant because, below this level, the probability of
experiencing such effects decreases sharply. The identification of a dose of around 1000
rems signifies that this level is where radiation begins to cause direct biological damage
that leads to noticeable effects like hair loss. This knowledge is crucial for establishing
safety standards and limits in radiation protection practices, where minimizing exposure
remains a fundamental goal in protecting individuals from harmful effects.
Understanding this threshold also aids in regulatory oversight, as it indicates the
necessary measures to protect individuals who may be exposed to radiation in medical,
industrial, or research settings. Thus, knowing the threshold for epilation helps inform
guidelines for safe exposure levels and the implementation of protective measures for
individuals who might be at risk.

2. Which personal monitoring device gives a visual display of
exposure?

A. Film badge
B. Thermoluminescent dosimeter
C. Electronic personal dosimeter (EPD)

D. dosimeter

The electronic personal dosimeter (EPD) is designed to provide real-time monitoring of
radiation exposure and typically includes a visual display that allows the wearer to see
their current dose levels at a glance. This capability is particularly useful for immediate
assessment of exposure and ensuring that radiation limits are not exceeded, enhancing
safety for those working in radiation-prone environments. In contrast, film badges and
thermoluminescent dosimeters (TLDs) do not provide immediate feedback. Film badges
require development to read the exposure, which can delay the assessment of radiation
levels. TLDs, while they can be read and are accurate, also require processing and cannot
show exposure in real-time. The general term "dosimeter" encompasses various types of
devices without specifying their functionalities, leading to ambiguity regarding any
real-time data display feature. Thus, the EPD stands out as the only option that meets the
criterion of providing a visual display of exposure.
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3. What effect does Photoelectric Scatter have on radiation
absorption?

A. It results in partial absorption.
B. It leads to no absorption.

C. It causes total absorption of energy.
D. It creates secondary radiation.

The phenomenon of photoelectric effect involves the complete absorption of a photon’s
energy when it interacts with an electron in an atom, generally within a dense material.
When a photon has enough energy, typically in the range of X-rays or gamma rays, it can
transfer all its energy to an electron, leading to the ejection of that electron from its
atomic shell. This interaction effectively means that all of the photon's energy is
absorbed by the atom, hence resulting in total absorption. As a consequence of this
absorption, the atom may undergo ionization, which can contribute to the biological
effects associated with radiation exposure. This is particularly important in radiation
protection, as understanding the nature and extent of photon interactions with matter
allows professionals to evaluate the dose received by tissue and implement appropriate
safety measures. In contrast, other options refer to different types of interactions or
effects related to radiation absorption that do not specifically describe the complete
energy transfer associated with the photoelectric effect. Partial absorption indicates that
some energy remains unabsorbed, while no absorption does not align with the nature of
the photoelectric effect. Lastly, while secondary radiation can be produced by the
interactions that involve photoelectric absorption, it does not accurately describe the
absorption dynamics of the primary photon. Thus, total absorption of energy

4. What is the difference between external and internal
radiation exposure?

A. External exposure is from cosmic rays, while internal is from
terrestrial sources.

B. External exposure occurs from radioactive decay, while
internal occurs only from medical treatments.

C. External exposure comes from radiation outside the body,

while internal exposure occurs from radioactive materials inside
the body.

D. External exposure only affects non-human subjects, while
internal affects humans.

The distinction between external and internal radiation exposure is critical in
understanding how radiation interacts with the human body and the environment. The
correct answer highlights that external exposure refers to radiation that originates from
sources outside the body, such as radioactive materials in the environment or radiation
from medical imaging devices. This type of exposure can result from various sources,
including cosmic rays, terrestrial radiation, or artificial sources like X-rays. On the other
hand, internal exposure relates to radiation emitted from radioactive materials that have
been ingested, inhaled, or absorbed into the body. This can occur through contaminated
food, water, or air, and can include radionuclides that accumulate in specific organs or
tissues, leading to potential long-term health effects. Understanding this distinction is
vital for assessing risks and implementing appropriate safety measures in environments
where radiation is present. By recognizing the sources and pathways of radiation
exposure—whether external or internal—radiation protection practices can be effectively
tailored to minimize health risks.
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5. Which type of tissue is recognized as the most
radioresistant?

A. Bone tissue
B. Nerve tissue

C. Skin tissue
D. Muscle tissue

Nerve tissue is recognized as the most radioresistant type among the options provided.
This radioresistance is primarily due to the characteristics of nerve cells (neurons) and
their supporting cells (glial cells). These cells are generally in a non-dividing or slowly
dividing state, allowing them to recover better from radiation exposure compared to
more actively dividing tissues. In contrast, tissues such as skin, muscle, and bone
contain many rapidly dividing cells, which are more susceptible to damage from
radiation. Rapidly dividing cells tend to have a higher rate of metabolic activity and are
more vulnerable to the effects of ionizing radiation, which can cause disruptions in their
replication and functionality. Overall, the radioresistance of nerve tissue underscores
the importance of understanding the different sensitivities of various tissue types in
radiation protection, particularly when considering the potential impact of radiation
exposure on human health and the need for protective measures.

6. In which type of scatter does an x-ray photon give up all its
energy to an inner shell electron?

A. Compton Scatter
B. Photoelectric Scatter
C. Coherent Scatter
D. Radiographic Scatter

The correct choice is that in photoelectric scatter, an x-ray photon transfers all of its
energy to an inner shell electron. This results in the inner shell electron being ejected
from its atom because the energy of the incident photon exceeds the binding energy of
that electron. Consequently, the photon ceases to exist after this process occurs, as its
energy has fully transferred to the electron. In the photoelectric effect, the ejected
electron is referred to as a photoelectron, and the atom becomes ionized as it loses this
inner shell electron. This phenomenon primarily occurs with high-energy photons and
materials with high atomic numbers, where the probability of interactions is greater due
to the higher binding energies of inner shell electrons. In contrast, other types of
scatter, such as Compton scatter, involve partial energy transfer to a different electron,
resulting in the photon being deflected with reduced energy rather than being
completely absorbed. Coherent scatter, on the other hand, involves low-energy photons
scattering elastically without any energy loss, and radiographic scatter is not typically
classified as a fundamental scattering mechanism in radiology. Thus, photoelectric
scatter is distinct in its total energy transfer to an inner shell electron.
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7. What is the primary source of natural background
radiation?

A. Radon gas only

B. Cosmic rays and terrestrial sources

C. Man-made sources
D. Industrial waste

The primary source of natural background radiation includes both cosmic rays and
terrestrial sources. Cosmic rays are high-energy particles that originate from outer space
and interact with the Earth's atmosphere, contributing to the radiation we are exposed to
at the surface. Terrestrial sources refer to the radioactive materials present in the
Earth's crust, such as uranium, thorium, and potassium-40, which emit radiation as they
decay. Understanding the contributions from both cosmic and terrestrial sources is
crucial because they account for the majority of the radiation exposure humans receive
in a natural setting. For example, radon gas, which is often considered a significant
source of natural radiation, actually falls under the terrestrial category since it is
produced by the decay of uranium found in the soil and rocks. Therefore, acknowledging
both aspects provides a comprehensive view of natural background radiation and
emphasizes the importance of these sources in radiation protection practices.

8. Which type of radiation is most penetrating?
A. Alpha particles
B. Beta particles
C. X-rays
D. Gamma rays

Gamma rays are the most penetrating type of radiation among the options provided. This
is primarily due to their nature as electromagnetic waves, which possess high energy and
short wavelengths. Unlike alpha and beta particles, which are charged and interact more
readily with matter, gamma rays are uncharged. This characteristic allows them to pass
through materials, including human tissue, lead, and concrete, with relative ease. In
practical terms, while alpha particles can be stopped by a sheet of paper or even the
outer layer of human skin, and beta particles can be blocked by a few millimeters of
plastic or glass, gamma rays require much denser materials for effective shielding. Thus,
when considering radiation protection, understanding the penetrative abilities of gamma
rays is crucial for assessing the risks associated with exposure and determining the
appropriate protective measures.
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9. What cumulative exposure limit is recommended for a
person who is 30 years old?

A. 30rem
B. 300mSv
C. 1Irem
D. 10mSv

The recommended cumulative exposure limit for a radiation worker is typically
calculated based on age, using the guideline of 1 rem per year of age. For a person who is
30 years old, this means a cumulative limit of 30 rem (1 rem multiplied by age, which is
30 in this case). This standard is designed to help manage the long-term effects of
radiation exposure and to minimize the risk of developing radiation-related health issues
over a lifetime. The choice of 30 rem aligns with the focus on a balance between
allowing individuals to work safely with radiation while still protecting their health.
Understanding the concept of cumulative exposure limits is crucial as it underscores the
importance of monitoring radiation exposure throughout one’s career, particularly in
fields such as healthcare, industry, and research, where radiation is commonly used.

10. Which of the following statements is true regarding high
LET radiation?

A. It is less damaging to human tissue.

B. It transfers more energy to tissue.
C. It is classified as low energy radiation.

D. It has no impact on cell structures.

High LET (Linear Energy Transfer) radiation is characterized by its ability to transfer a
significant amount of energy to the tissues it interacts with. This high energy transfer
occurs over a very short distance, which means that particles like alpha particles and
heavy ions can cause considerable ionization along their path. When high LET radiation
passes through biological tissues, it creates dense ionization clusters that can lead to
severe biological effects, including the potential for double-strand breaks in DNA.
Therefore, when considering the impact of high LET radiation on human tissue, the
correct assertion is that it transfers more energy to tissue. This is crucial in radiation
protection as it underscores the increased potential for biological damage and the
corresponding need for stringent protective measures when dealing with such radiation
types. In contrast, lower LET radiations (like X-rays and gamma rays) tend to spread
their energy transfer over a greater distance, resulting in less ionization density and thus
generally less biological damage, which is why high LET radiation is often considered
more hazardous.
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