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1. Which component of an X-ray tube is responsible for
producing electrons?
A. Target
B. Control Panel
C. Filament
D. Focusing Cup

2. Which type of emission does a beta particle result from?
A. Alpha decay
B. Gamma decay
C. Beta decay
D. Fission

3. The first indication of an extremity radiation overexposure
is:
A. Loss of hair
B. Nausea
C. Reddish skin
D. A burning sensation

4. What is the speed of gamma rays traveling in a wavelike
motion?
A. 300,000 miles/s
B. 186,000 miles/s
C. 299,338 km/s
D. Both 186,000 miles/s and 299,338 km/s

5. What does the term 'radioactive' specifically indicate about
an atom?
A. It has a stable nucleus
B. It is in a gaseous form
C. It is unstable and excessive energy
D. It is a single element
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6. In radiation safety, what does "absorbed dose" refer to?
A. The total energy deposited in tissue
B. The amount of exposure to radiation
C. The radiation dose received over time
D. The dose that causes immediate damage

7. Which statement about TLDs is true?
A. They require frequent replacement
B. They are most effective in wet environments
C. They can provide precise dose measurements
D. They are primarily used for environmental monitoring

8. What are the two visible indicators required on X-ray
systems to show when X-rays are produced?
A. Milliammeter and a green light
B. Milliammeter and a red light
C. Red light and sound alarm
D. Green light and sound alarm

9. If a radiographer has an exposure rate of 100 mR/h at 25
ft, what would be the exposure rate at 50 ft with one
half-value of shielding?
A. 5 mR/h
B. 12.5 mR/h
C. 25 mR/h
D. 50 mR/h

10. At which radiation exposure rate must a rate alarm meter
activate an audible alarm?
A. 200 mR/h
B. 300 mR/h
C. 400 mR/h
D. 500 mR/h
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1. C
2. C
3. C
4. D
5. C
6. A
7. C
8. B
9. B
10. D
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Explanations
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1. Which component of an X-ray tube is responsible for
producing electrons?
A. Target
B. Control Panel
C. Filament
D. Focusing Cup

The component of an X-ray tube responsible for producing electrons is the filament. In
an X-ray tube, the filament is a thin wire made of a material with a high melting point,
typically tungsten. When an electric current passes through the filament, it heats up due
to the resistance and begins to emit electrons through a process called thermionic
emission. These emitted electrons then move towards the anode (target) and, when
directed toward it, interact with the target material to produce X-rays.  Understanding
the role of the filament is crucial in the context of X-ray production because the number
of electrons available for interaction directly affects the density and quality of the
resulting X-ray image. The greater the number of electrons produced by the filament, the
more X-rays can be generated, leading to better imaging capabilities in industrial
radiography.

2. Which type of emission does a beta particle result from?
A. Alpha decay
B. Gamma decay
C. Beta decay
D. Fission

A beta particle is a type of radiation that is emitted during a process known as beta
decay. This decay involves the transformation of a neutron into a proton within an atomic
nucleus, which results in the emission of a beta particle. There are two types of beta
decay: beta-minus (where an electron is emitted) and beta-plus (where a positron is
emitted). Both processes alter the atomic number of the element, leading to the
formation of a new element.  Gamma decay, alpha decay, and fission do not involve the
emission of beta particles. Gamma decay typically involves the release of gamma rays
from the nucleus without changing the number of protons or neutrons. Alpha decay
involves the emission of alpha particles, which are composed of two protons and two
neutrons. Fission, on the other hand, refers to the splitting of a heavy nucleus into
lighter nuclei, accompanied by the release of energy and particles, but does not
specifically relate to beta particles. Therefore, the association of beta particles
specifically with beta decay is what makes this choice accurate.
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3. The first indication of an extremity radiation overexposure
is:
A. Loss of hair
B. Nausea
C. Reddish skin
D. A burning sensation

The first indication of an extremity radiation overexposure is typically reddish skin. When
the skin experiences radiation exposure, it can react similarly to a sunburn, leading to
redness and irritation. This reddening can be an early sign of radiation injury, indicating
that the skin cells have been affected by the radiation dose received.   Unlike loss of hair,
which can occur after more significant radiation exposure and over a longer time period,
or nausea and a burning sensation which can be associated with higher doses or different
types of radiation exposure, the immediate response in the skin is more distinctly
characterized by changes in color and appearance. Recognizing these symptoms early
can help initiate appropriate medical assessment and intervention to mitigate further
damage from radiation exposure.

4. What is the speed of gamma rays traveling in a wavelike
motion?
A. 300,000 miles/s
B. 186,000 miles/s
C. 299,338 km/s
D. Both 186,000 miles/s and 299,338 km/s

Gamma rays, like all electromagnetic radiation, travel at the speed of light in a vacuum.
This speed is commonly accepted as approximately 299,792 kilometers per second, which
translates to about 186,282 miles per second.   In the context of the choices provided,
both 186,000 miles per second and 299,338 kilometers per second are rounded figures
that approximate the speed of light. Hence, saying that both these values represent the
speed of gamma rays correctly acknowledges that they are extremely close
representations of the actual speed of light, which reflects the common knowledge that
gamma rays travel at light speed.   Thus, the option indicating both 186,000 miles/s and
299,338 km/s as correct captures the fundamental property of gamma rays traveling in a
wavelike motion at light speed, and it showcases a deep understanding of the nature of
electromagnetic radiation in general.
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5. What does the term 'radioactive' specifically indicate about
an atom?
A. It has a stable nucleus
B. It is in a gaseous form
C. It is unstable and excessive energy
D. It is a single element

The term 'radioactive' specifically indicates that an atom is unstable and has excessive
energy. Radioactive atoms undergo a process known as radioactive decay, where they
emit radiation in the form of particles or electromagnetic waves in an effort to reach a
more stable nuclear state. This instability is due to an imbalance in the number of
protons and neutrons in the nucleus, leading to the emission of energy as the atom
transforms into a different element or isotopic form. The emitted radiation might include
alpha particles, beta particles, or gamma rays, reflecting the atom's quest for stability.
This characteristic is fundamental in various applications, including radiography, where
the energy emitted is utilized for imaging purposes.

6. In radiation safety, what does "absorbed dose" refer to?
A. The total energy deposited in tissue
B. The amount of exposure to radiation
C. The radiation dose received over time
D. The dose that causes immediate damage

"Absorbed dose" refers specifically to the total energy deposited in a material, typically
expressed in units such as grays (Gy) or rads. This concept is crucial in radiation safety
as it quantifies how much energy from radiation is actually absorbed by tissues. It allows
for a more accurate assessment of the potential biological effects of radiation exposure,
since different materials and biological tissues absorb radiation differently.  
Understanding absorbed dose is important for evaluating risks associated with radiation
exposure and determining safety guidelines and protective measures. The absorbed dose
is distinct from concepts like exposure or dose rate, which focus on the amount and
intensity of radiation rather than the energy absorbed by specific tissues. Thus,
recognizing the significance of absorbed dose helps in making informed decisions
regarding radiation safety and protection in industrial and medical contexts.
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7. Which statement about TLDs is true?
A. They require frequent replacement
B. They are most effective in wet environments
C. They can provide precise dose measurements
D. They are primarily used for environmental monitoring

Thermoluminescent dosimeters (TLDs) are designed to measure ionizing radiation
exposure, and they are known for their ability to provide precise dose measurements.
When exposed to radiation, TLD materials absorb energy and release it as light when
heated. The amount of light emitted is proportional to the radiation dose received,
allowing for accurate quantification of exposure levels. This characteristic makes TLDs a
valuable tool in environments where precise dosimetry is crucial, such as in medical,
industrial, and research applications.  The ability of TLDs to offer detailed measurements
sets them apart from other dosimetry methods that might not provide the same level of
accuracy. Their stability and sensitivity make them ideal for tracking radiation exposure
over time, contributing to a thorough understanding of an individual's dose history.  In
contrast, while the other statements may contain elements of truth regarding TLDs, they
do not accurately reflect their primary function or application. Frequent replacement is
not typically necessary when using TLDs, as they can be reused multiple times after
processing. Additionally, TLDs are not specially designed to function better in wet
environments; their effectiveness is more dependent on proper handling and processing.
Lastly, while TLDs can indeed be used in environmental monitoring, they

8. What are the two visible indicators required on X-ray
systems to show when X-rays are produced?
A. Milliammeter and a green light
B. Milliammeter and a red light
C. Red light and sound alarm
D. Green light and sound alarm

The correct answer highlights the importance of using visible indicators to ensure safety
in environments where X-ray systems are used. In industrial radiography, it is crucial for
operators and nearby personnel to be acutely aware of when X-rays are being produced,
as they pose significant safety risks.  A milliammeter indicates the current of the X-ray
tube, effectively demonstrating that the tube is operational and producing X-rays. The
inclusion of a red light acts as a clear warning signal; red is universally recognized as an
indicator of danger or caution. This combination serves the dual purpose of displaying
operational status while also alerting individuals to the potential hazards of exposure to
X-ray radiation.  Using a green light instead of a red light would not convey the same
urgent warning that is necessary in these situations, while also excluding the critical
function that the red light serves in making those nearby aware of the radiation risks
involved. Additionally, a sound alarm alone would not provide a visual cue, which is also
essential for immediate recognition. Therefore, the combination of a milliammeter and a
red light effectively communicates the dual message of operation and precaution in an
X-ray system.

11Sample study guide. Visit https://asnt-industrialradiographyradiationsafety.examzify.com for the full version

SA
M

PLE



9. If a radiographer has an exposure rate of 100 mR/h at 25
ft, what would be the exposure rate at 50 ft with one
half-value of shielding?
A. 5 mR/h
B. 12.5 mR/h
C. 25 mR/h
D. 50 mR/h

To determine the exposure rate at 50 ft given an initial exposure rate of 100 mR/h at 25
ft with one half-value of shielding, we need to consider both the effects of distance and
the additional reduction in exposure due to the shielding.  The inverse square law tells us
that radiation intensity decreases with the square of the distance from the source. When
doubling the distance from 25 ft to 50 ft, the exposure rate will decrease by a factor of
four (since the distance increases by a factor of two). Thus:  1. **Calculating the impact
of distance:**    - At 25 ft, the exposure is 100 mR/h.    - At 50 ft, without considering
shielding, it would be:      \[      \frac{100 \text{ mR/h}}{2^2} = \frac{100 \text{
mR/h}}{4} = 25 \text{ mR/h}      \]  2. **Considering one half-value of shielding:**     - A
half-value layer (HVL) reduces the radiation to half of its original intensity. Thus,
applying one half-value layer to the already decreased exposure rate of 25 mR/h will
further reduce

10. At which radiation exposure rate must a rate alarm meter
activate an audible alarm?
A. 200 mR/h
B. 300 mR/h
C. 400 mR/h
D. 500 mR/h

The correct threshold for a rate alarm meter to activate an audible alarm is established
to ensure safety during radiographic operations. When the exposure rate reaches 500
mR/h, the alarm activates to alert personnel of potentially hazardous radiation levels.  
This standard is in place to prevent individuals from being exposed to elevated radiation
levels without their knowledge, thus ensuring that they can take appropriate action, such
as moving away from the radiation source or employing necessary protective measures.
Adhering to this threshold is crucial for maintaining safe working conditions and
minimizing the risk of radiation exposure.   Other thresholds, such as 200 mR/h, 300
mR/h, or 400 mR/h, are considered below the level at which the audible warning
mechanism is designed to engage. This allows for a proactive approach to protecting
personnel, as activation at 500 mR/h serves as a critical alert point in radiographic
environments.
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