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1. A source emitting 35 mR/hr at 3 feet would have what
transportation index?
A. 15
B. 35
C. 25
D. 10

2. What is the primary purpose of using shielding in radiation
protection?
A. To increase exposure
B. To prevent radiation leaks
C. To reduce radiation dose
D. To facilitate equipment usage

3. What term is used to describe the strength of a radiation
source?
A. Intensity
B. Concentration
C. Activity
D. Output

4. What are the two most commonly used isotopes for
radiography?
A. U-235 and Co-60
B. Ir-192 and Co-60
C. Cs-137 and Ir-192
D. Ra-226 and Co-60

5. In radiographic equipment, the term 'HVL' refers to what?
A. Half-value layer
B. High voltage layer
C. Heat value limit
D. Health verification label
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6. What is the maintenance schedule for radiographic
equipment?
A. Monthly
B. Quarterly
C. Daily
D. Yearly

7. Which material is known to provide the greatest degree of
shielding from radioactivity?
A. Concrete
B. Iron
C. Inches of lead
D. Aluminum

8. Which of the following are considered the fundamental
building blocks of atoms?
A. Protons, neutrons, electrons
B. Photons, electrons, muons
C. Atoms, molecules, ions
D. Nuclei, quarks, leptons

9. What must vehicles transporting radioactive material with
a Yellow II label display?
A. Hazardous Material
B. Dangerous Goods
C. Radioactive
D. Risk of Exposure

10. What phenomenon is specifically caused by gamma rays?
A. Chemical reactions
B. Ionization
C. Thermal radiation
D. Molecular bonding
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Answers
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1. B
2. C
3. C
4. B
5. A
6. C
7. C
8. A
9. C
10. B
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Explanations
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1. A source emitting 35 mR/hr at 3 feet would have what
transportation index?
A. 15
B. 35
C. 25
D. 10

To determine the transportation index (TI) for a radioactive source, it is essential to
understand how the TI is calculated. The TI is a measure of the radiation level at a
distance of one meter from a package. It is defined as the dose rate in millirems (mR) per
hour measured at one meter from the surface of the package.   In this case, the source
emits 35 mR/hr at a distance of 3 feet. First, it is important to convert the 3 feet to
meters, since the TI is measured at one meter. Three feet is approximately 0.91 meters.  
The intensity of radiation decreases with distance due to the inverse square law, which
means that as you move away from the source, the radiation level decreases as a function
of the square of the distance. The TI is derived by calculating the dose rate at one meter
based on the 35 mR/hr measurement at 3 feet.  To find the dose rate at one meter, you
need to consider that the intensity at one meter will be higher than at 3 feet because of
the distance relationship. However, if we were only given 35 mR/hr without requiring
specific geometric calculations or given the TI directly, it would be

2. What is the primary purpose of using shielding in radiation
protection?
A. To increase exposure
B. To prevent radiation leaks
C. To reduce radiation dose
D. To facilitate equipment usage

Using shielding in radiation protection serves the essential purpose of reducing radiation
dose. Radiation can negatively impact human health, leading to various complications
and illnesses, so it's critical to minimize exposure. Shielding materials, such as lead or
concrete, absorb or scatter radiation, thereby lowering the amount that penetrates to the
worker's or public's environment.   This reduction of radiation dose is paramount in
environments where radiation is generated, such as medical facilities or nuclear power
plants. Proper shielding ensures that both workers and the public can perform their
duties without facing undue risk from radiation.  The other options relate to different
aspects of radiation safety that don't primarily address the core concept of effective dose
management. For example, while preventing radiation leaks is important, the primary
advantage of shielding focuses specifically on dose reduction.
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3. What term is used to describe the strength of a radiation
source?
A. Intensity
B. Concentration
C. Activity
D. Output

The term that describes the strength of a radiation source is referred to as "Activity." In
the context of radiation, activity specifically quantifies the number of decay events that
occur in a radioactive substance over a specific time period, usually expressed in units
such as Becquerels (Bq) or Curie (Ci). This measure is fundamentally tied to the inherent
properties of the radioactive material itself, and it reflects how much radiation is being
emitted from the source.   Understanding activity is crucial in radiation safety and health
physics as it helps assess the potential dose that workers, patients, or the public might
receive from exposure to a radioactive source. This concept is preferred over vague terms
like intensity or output, which may infer different meanings depending on the context,
such as radiation beam intensity in radiotherapy rather than the inherent strength of the
radioactive material itself. Concentration, while relevant in some contexts, does not
specifically denote the inherent rate of radioactive decay. Thus, "Activity" is the most
accurate term for describing the strength of the radiation source.

4. What are the two most commonly used isotopes for
radiography?
A. U-235 and Co-60
B. Ir-192 and Co-60
C. Cs-137 and Ir-192
D. Ra-226 and Co-60

The two most commonly used isotopes for radiography are indeed Iridium-192 and
Cobalt-60.   Iridium-192 is favored in industrial radiography due to its ideal gamma-ray
energy and half-life, which makes it effective for penetrating various materials while also
allowing for a reasonable safety profile and handling characteristics. It emits gamma rays
that are well-suited for imaging the internal structures of objects, which is essential in
welding inspections and manufacturing processes.  Cobalt-60 is also widely used in
radiography, particularly in medical applications and food irradiation, due to its stronger
radioactive emissions and the ability to produce high-quality images. Its longer half-life
makes it useful in a more extensive range of applications while ensuring consistent
performance over time.  These isotopes provide properties that are beneficial for
achieving high-resolution images while minimizing exposure and ensuring safety for both
the operators and the environment.
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5. In radiographic equipment, the term 'HVL' refers to what?
A. Half-value layer
B. High voltage layer
C. Heat value limit
D. Health verification label

The term 'HVL' in radiographic equipment stands for "half-value layer." This concept is
crucial in understanding how materials interact with ionizing radiation. The half-value
layer is defined as the thickness of a specific material that is needed to reduce the
intensity of radiation to half of its original value. For instance, when x-rays pass through
a material, the thickness of that material required to diminish the radiation intensity by
50% is referred to as the half-value layer.  The significance of HVL lies in its application
for assessing the effectiveness of shielding materials. In practice, knowing the HVL helps
radiologic technologists and medical physicists to determine how much shielding is
necessary to protect patients and staff from excessive radiation exposure. Materials with
a high HVL will require a greater thickness to attenuate the radiation effectively,
whereas those with a low HVL will provide more substantial attenuation with less
material.  Understanding HVL is vital for optimizing radiation doses and ensuring safety
standards are adhered to in radiographic practices. Thus, this term is central to the
design and use of radiographic equipment.

6. What is the maintenance schedule for radiographic
equipment?
A. Monthly
B. Quarterly
C. Daily
D. Yearly

The maintenance schedule for radiographic equipment is critical to ensure both safety
and effectiveness in imaging. Regular maintenance helps in identifying potential issues
before they lead to significant problems, ensuring that equipment operates at optimal
performance.  Daily maintenance is essential because it typically involves checks on the
equipment's functionality, hygiene, and safety features. Tasks may include visual
inspections for any visible damage, checking for proper alignment, and ensuring that all
controls are operating correctly. Performing daily checks also involves calibration of the
tanks or grids used in radiographs to ensure they produce clear images without
distortions.   This consistent attention helps in preventing breakdowns, extending the
lifespan of the equipment, and maintaining the quality of diagnostic imaging, which is
vital for accurate patient assessments. In contrast, while other intervals such as monthly,
quarterly, and yearly maintenance are also important for more extensive checks, daily
maintenance is foundational for immediate operational reliability.
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7. Which material is known to provide the greatest degree of
shielding from radioactivity?
A. Concrete
B. Iron
C. Inches of lead
D. Aluminum

The choice of using inches of lead as the material that provides the greatest degree of
shielding from radioactivity is based on lead's high density and effective attenuation
properties against various types of radiation. Lead is particularly known for blocking
gamma radiation and X-rays, which are some of the most penetrating forms of radiation.
The density of lead allows it to absorb and scatter these high-energy photons, reducing
radiation exposure significantly.  Lead's effectiveness for shielding is quantified by how
many inches of lead are needed to decrease radiation levels to safe amounts. Generally,
more inches of lead result in increased protection, which is vital for protecting
individuals in environments where exposure to radiation is a concern, such as in medical
radiology, nuclear facilities, and certain industrial applications.  While materials like
concrete and iron can also provide shielding, they require larger thicknesses to achieve
similar levels of attenuation that lead can provide in much smaller dimensions.
Aluminum, being much less dense than lead, does not offer the same level of protection
against high-energy radiation and is more effective for lower energy particles. Therefore,
when considering the effectiveness of materials for radiation shielding, the choice of lead
stands out as the most efficient option, particularly when measured in inches for
practical applications.

8. Which of the following are considered the fundamental
building blocks of atoms?
A. Protons, neutrons, electrons
B. Photons, electrons, muons
C. Atoms, molecules, ions
D. Nuclei, quarks, leptons

The choice stating protons, neutrons, and electrons as the fundamental building blocks
of atoms is correct because these particles make up the majority of atomic structure.
Protons and neutrons reside within the nucleus of an atom, while electrons orbit around
this nucleus. Protons carry a positive charge, neutrons are neutral, and electrons carry a
negative charge, which allows them to interact with each other through electromagnetic
forces, holding atoms together.  In contrast, the other options include entities that either
do not form the basic structure of an atom or involve subatomic particles in a broader
context. Photons, electrons, and muons are not all components of an atom, as photons
are particles of light and do not contribute to mass or structure. Atoms, molecules, and
ions represent larger constructs made from the fundamental particles, not the
fundamental particles themselves. Lastly, while nuclei, quarks, and leptons are
components of matter, in the context of atomic structure, protons and neutrons (which
are themselves composed of quarks) and electrons are more immediate representatives
of what constitutes an atom.
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9. What must vehicles transporting radioactive material with
a Yellow II label display?
A. Hazardous Material
B. Dangerous Goods
C. Radioactive
D. Risk of Exposure

Vehicles transporting radioactive material labeled with a Yellow II label must display the
word "Radioactive." This is essential for ensuring that anyone interacting with the
transport vehicle is immediately informed of the presence of radioactive materials. The
labeling acts as a clear and standardized warning, allowing for appropriate safety
measures to be taken to minimize exposure risks.  The Yellow II label is specifically
designed to communicate the level of radioactivity and the potential hazards associated
with the transport of such materials. By mandating the display of "Radioactive,"
regulatory bodies aim to enhance safety protocols, inform emergency responders, and
ensure that proper handling measures are enforced during transport.  Other options,
while they might describe dangerous materials, do not specifically convey the nature of
radioactivity which is critical in this context. Hence, only the direct labeling with
"Radioactive" accurately reflects the concern regarding the nature of the material being
transported.

10. What phenomenon is specifically caused by gamma rays?
A. Chemical reactions
B. Ionization
C. Thermal radiation
D. Molecular bonding

Gamma rays are high-energy electromagnetic radiation produced by the decay of
radioactive materials. Their interaction with matter is primarily characterized by their
ability to ionize atoms and molecules. Ionization occurs when gamma rays transfer
sufficient energy to electrons within an atom, thereby ejecting them from their orbits and
creating ions.  This phenomenon is crucial in various fields, especially in radiation
therapy, where ionization is leveraged to damage the DNA of cancer cells. Unlike
chemical reactions, which involve the rearrangement of atoms in compounds, or thermal
radiation, which involves the emission of energy as heat by matter, gamma rays
specifically induce ionization without necessarily leading to a subsequent chemical
transformation. Additionally, gamma rays do not play a direct role in molecular bonding,
which is more closely associated with interactions between atoms when they share or
exchange electrons. Therefore, the distinctive capability of gamma rays to ionize matter
is what makes this option the correct choice.
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