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1. What is the composition of an alpha particle?
A. One proton and one neutron
B. Two protons, two neutrons, and two electrons
C. Two protons and two neutrons
D. One proton and two electrons

2. What should you do if your survey meter becomes
inoperable?
A. Call the NRC for assistance
B. Follow company operating and emergency procedures
C. Wait for a scheduled maintenance
D. Use a backup meter without instruction

3. Atoms that possess excess energy and are unstable are
referred to as what?
A. Ionized atoms
B. Radioactive atoms
C. Isotopes
D. Inert atoms

4. When should a licensee report exposure that exceeds 5
rem?
A. Within one hour
B. Within 24 hours
C. Within one week
D. Immediately

5. What is the maximum surface reading for a Yellow II
labeled container?
A. 50 mR/h
B. 200 mR/h
C. 500 mR/h
D. 1000 mR/h
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6. Which of the following shows the required caution for high
radiation areas?
A. 100 mR/h
B. 500 R/h
C. 50 mR/h
D. 10 R/h

7. Who is authorized to change out a radioactive source
according to the NRC?
A. An untrained technician
B. A trained and qualified person authorized by the licensee
C. Any licensed radiographer
D. A health physicist

8. When performing radiography in the field, regulations
require the radiographer to post with physical barriers or
signs the:
A. Radiation area and high radiation area
B. Controlled area and high radiation area
C. High radiation area and restricted area
D. Radiation area and exclusion zone

9. How often must a source be leak tested?
A. Every month
B. Every six months
C. Every year
D. Every three years

10. What would be considered excessive radiation exposure
for a monitored person receiving a maximum of 5000 mR per
year?
A. Any exposure above 5000 mR
B. Any unnecessary exposure to radiation
C. Exposure from occupational hazards only
D. Exposures from medical procedures
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Answers
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1. C
2. B
3. B
4. B
5. B
6. A
7. B
8. A
9. B
10. B
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Explanations
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1. What is the composition of an alpha particle?
A. One proton and one neutron
B. Two protons, two neutrons, and two electrons
C. Two protons and two neutrons
D. One proton and two electrons

An alpha particle is composed of two protons and two neutrons, making it identical to the
nucleus of a helium atom. This specific composition is significant because it defines the
alpha particle's properties in terms of charge and mass. The presence of two protons
gives the alpha particle a positive charge, while the two neutrons contribute to its overall
mass but do not affect the charge. This uniqueness means that alpha particles are
relatively heavy compared to other forms of radiation and have a limited range in air and
materials, often only traveling a few centimeters before losing energy and ceasing to be
ionizing. This composition is fundamental to understanding the behavior of alpha
radiation in the context of industrial radiography and radiation safety.

2. What should you do if your survey meter becomes
inoperable?
A. Call the NRC for assistance
B. Follow company operating and emergency procedures
C. Wait for a scheduled maintenance
D. Use a backup meter without instruction

When a survey meter becomes inoperable, the appropriate course of action is to follow
company operating and emergency procedures. These procedures are established to
ensure safety and compliance with regulations related to radiation safety. They typically
provide specific guidelines on how to handle equipment failures, including reporting the
issue, using backup equipment correctly, ensuring that personnel are safe, and
mitigating any potential exposure.   In contrast, relying solely on a backup meter without
proper instruction could introduce risks, as the person may not be correctly trained to
use that equipment effectively, potentially leading to further safety issues. Waiting for
scheduled maintenance could delay the response to the inoperability and not address any
immediate safety concerns. Calling the NRC is not usually the first step unless there is a
regulatory issue or a serious safety concern that cannot be resolved internally. Following
company procedures ensures that all actions taken are in alignment with established
safety protocols, promoting a safe working environment and compliance with legal
requirements.
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3. Atoms that possess excess energy and are unstable are
referred to as what?
A. Ionized atoms
B. Radioactive atoms
C. Isotopes
D. Inert atoms

Atoms that possess excess energy and are unstable are referred to as radioactive atoms.
Radioactive atoms undergo a process known as radioactive decay, where they release
energy in the form of radiation as they transition to a more stable state. This decay can
occur in various forms, including alpha, beta, and gamma decay, and is a natural process
for certain isotopes.  Radioactivity is a crucial concept in industrial radiography since
understanding the behavior of radioactive materials is essential for safe handling and
effective imaging techniques. The properties of radioactive atoms enable them to be used
as sources of radiation for non-destructive testing, which is vital in various industries for
assessing the integrity of materials without causing damage.  In contrast, ionized atoms,
while they involve charged particles, do not specifically denote stability or instability but
rather refer to atoms that have gained or lost electrons. Isotopes refer to atoms of the
same element that have different numbers of neutrons, which may or may not be
radioactive. Inert atoms are those that have a full valence shell and are chemically stable,
meaning they do not readily participate in reactions, which is different from being
unstable due to excess energy.

4. When should a licensee report exposure that exceeds 5
rem?
A. Within one hour
B. Within 24 hours
C. Within one week
D. Immediately

The regulation stipulates that if a licensee becomes aware of an occupational radiation
exposure that exceeds 5 rem, it is required to report this exposure within 24 hours. This
timeframe is established to ensure that appropriate measures can be taken to evaluate
the situation, assess any potential risks to the employee, and implement necessary
protective actions to prevent further exposure. Reporting within this period helps
maintain safety standards and ensures compliance with regulatory requirements
regarding radiation safety.  Immediate reporting is generally reserved for more urgent
situations, such as significant spills or incidents involving radioactive material, which
may pose immediate risks to health and safety. However, the specific threshold of 5 rem
necessitates a prompt but measured response, hence the 24-hour requirement serves as a
reasonable timeline to manage and address the exposure incident appropriately.
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5. What is the maximum surface reading for a Yellow II
labeled container?
A. 50 mR/h
B. 200 mR/h
C. 500 mR/h
D. 1000 mR/h

A Yellow II labeled container indicates that the material inside emits radiation that poses
a risk to individuals nearby. The classification system established by the U.S. Department
of Transportation (DOT) for radioactive materials uses color codes for labeling the
containers, where Yellow II designates a specific level of radiation exposure.  For Yellow
II containers, the regulations state that the maximum surface reading allowed is up to
500 mR/h. This limit is set to ensure that individuals can handle such containers safely,
provided they follow the appropriate safety protocols and limits for exposure. This
standard is critical in maintaining safety during the handling and transportation of
radioactive materials, as it helps to reduce the risk of radiation exposure to personnel,
thus allowing for compliance with safety measures and regulations in industrial
radiography.  Although there are higher classifications with greater exposure limits, the
parameters for Yellow II clearly define 500 mR/h as the upper threshold for surface
readings, emphasizing the importance of recognizing and adhering to these established
safety measures.

6. Which of the following shows the required caution for high
radiation areas?
A. 100 mR/h
B. 500 R/h
C. 50 mR/h
D. 10 R/h

The correct answer indicates a radiation level of 100 mR/h, which represents a specific
threshold for being classified as a high radiation area according to regulatory standards.
High radiation areas are typically defined as those where an individual could receive a
dose equivalent of more than 100 mR in one hour at a distance of 30 centimeters from
the radiation source or from any surface that the radiation penetrates. This level is
significant because it helps ensure that proper safety measures and protocols are in
place to protect workers and the public from harmful radiation exposure.  By identifying
this level as a cautionary benchmark, those working in industrial radiography can
implement appropriate safety practices, such as the use of shielding, restricted access to
these areas, or the application of monitoring devices to ensure personnel are aware of
the radiation hazards present. Recognizing and understanding these thresholds is
essential for maintaining safety standards in environments where ionizing radiation is
present.
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7. Who is authorized to change out a radioactive source
according to the NRC?
A. An untrained technician
B. A trained and qualified person authorized by the licensee
C. Any licensed radiographer
D. A health physicist

The correct response centers on the regulatory requirements set forth by the Nuclear
Regulatory Commission (NRC). According to these regulations, only a trained and
qualified individual who has been explicitly authorized by the licensee is permitted to
change out a radioactive source. This ensures that the person handling radioactive
materials has undergone the necessary training to understand both the safety protocols
and technical aspects involved in the task, thereby reducing potential safety risks
associated with the handling of radioactive sources.   This level of authorization is crucial
because it not only protects the individual involved but also ensures the safety of the
surrounding personnel and the general public. Additionally, adherence to this standard
helps maintain compliance with regulations designed to minimize radiation exposure and
mitigate hazards related to radiation safety in industrial settings.   The other options do
not align with the NRC's requirements, as an untrained technician would lack the
expertise required to handle radioactive sources safely, and while licensed radiographers
may have training, they still must be specifically authorized by their licensee for this type
of task. Similarly, a health physicist, while knowledgeable about radiation safety, does
not automatically possess the requisite authority unless they are designated by the
licensee to perform this specific action.

8. When performing radiography in the field, regulations
require the radiographer to post with physical barriers or
signs the:
A. Radiation area and high radiation area
B. Controlled area and high radiation area
C. High radiation area and restricted area
D. Radiation area and exclusion zone

The correct choice highlights the importance of proper signage and physical barriers in
maintaining safety during industrial radiography. Radiation areas and high radiation
areas are defined by regulatory standards and require specific posting to inform
personnel of potential radiation exposure risks.  A radiation area is typically defined as
any area where radiation levels could exceed certain thresholds, presenting a risk to
individuals who might enter. A high radiation area, on the other hand, is where radiation
levels are even higher, significantly increasing the potential for harmful exposure.   By
posting appropriate signs and establishing physical barriers in these areas,
radiographers ensure that all personnel are aware of the radiation hazards and can take
necessary precautions to minimize exposure. This fostered awareness and protective
measures are vital for maintaining safety during radiographic operations. Proper signage
and barriers help to control access to these areas, thereby protecting both the
radiographers and any other individuals who may be nearby.   This adherence to
regulations is not merely a legal obligation but crucial for the health and safety of
everyone involved in or around radiographic operations.
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9. How often must a source be leak tested?
A. Every month
B. Every six months
C. Every year
D. Every three years

The correct answer indicates that a source must be leak tested every six months as per
regulatory standards. This requirement ensures the safety and integrity of radioactive
sources used in industrial radiography. Leak testing is essential because it checks for any
contamination or leakage of radioactive materials, which could pose a risk to both
operators and the public.  Frequent testing every six months allows for the early
detection of any potential issues, enabling prompt corrective actions to be taken if
needed. This proactive approach minimizes the risk of exposure to harmful radiation and
helps maintain compliance with safety regulations.  By adhering to this six-month
interval, organizations can demonstrate their commitment to safety and regulatory
compliance, thereby protecting their workforce and the environment from the dangers
associated with improper handling of radioactive sources.

10. What would be considered excessive radiation exposure
for a monitored person receiving a maximum of 5000 mR per
year?
A. Any exposure above 5000 mR
B. Any unnecessary exposure to radiation
C. Exposure from occupational hazards only
D. Exposures from medical procedures

The correct choice is identifying any unnecessary exposure to radiation as excessive for a
monitored individual receiving a maximum of 5000 mR per year. This highlights the
importance of not only adhering to the annual dose limits established for radiation
workers but also ensuring that all exposures are justified and necessary.   In radiation
safety practices, unnecessary exposure refers to any radiation exposure that does not
contribute to the individual's occupational duties or is not medically warranted. For
instance, if an individual exceeds the prescribed dose limit, even if the exposure was
intentional and justified, it could still be considered excessive if it goes beyond the
regulatory threshold.  While maximum allowable doses are set to protect individuals from
harmful effects of radiation, it is also crucial to minimize exposure whenever possible.
This principle is encapsulated in the ALARA (As Low As Reasonably Achievable) concept,
which aims to keep radiation exposure well below the maximum allowable levels unless
required for legitimate occupational or medical purposes.  In this context, simply
counting any exposure above 5000 mR, exposure limited strictly to occupational hazards,
or considering medical procedures without context would not address the broader scope
of what constitutes excessive exposure. Unnecessary exposure directly aligns with the
goal of maintaining safety and minimizing risk for individuals working in environments
where radiation is present.
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