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1. Shape distortion is influenced by the relationship between
which elements?
A. x-ray tube and the part to be imaged
B. part to be imaged and the IR
C. IR and the x-ray tube
D. All of the above

2. What term describes the reduction in x-ray photon
intensity as the photon travels through material?
A. Absorption
B. Scattering
C. Attenuation
D. Divergence

3. What type of receptor exposure is related to the concept of
milliampere-seconds (mAs)?
A. Directly proportional
B. Inversely proportional
C. Unrelated
D. Only in fast imaging systems

4. Exposure rate decreases with an increase in which factor?
A. SID
B. Kilovoltage
C. Focal-spot size
D. All of the above

5. The primary function of filtration in radiographic imaging
is to reduce:
A. Patient skin dose
B. Operator dose
C. Image noise
D. Scattered radiation
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6. Which projection is likely to produce the greatest
distortion?
A. AP projection of the skull
B. PA projection of the skull
C. 37° AP axial of the skull
D. 20° PA axial of the skull

7. In which circumstance does a radiographer have greater
latitude?
A. Using high-kV technical factors
B. Using a low-ratio grid
C. Using low-kV technical factors
D. None of the above

8. What device is used to measure the thickness of body parts
for exposure factor selection?
A. Fulcrum
B. Caliper
C. Densitometer
D. Ruler

9. What type of material is often used for cassette front in
mammography?
A. Aluminum
B. Polystyrene
C. Polycarbonate
D. Both B and C

10. Which of the following methods is considered most
effective in reducing the production of scattered radiation?
A. Increasing kilovoltage
B. Using compression
C. Increasing exposure time
D. Decreasing object-to-image-receptor distance
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Answers
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1. D
2. C
3. A
4. A
5. A
6. C
7. B
8. B
9. D
10. B
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Explanations
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1. Shape distortion is influenced by the relationship between
which elements?
A. x-ray tube and the part to be imaged
B. part to be imaged and the IR
C. IR and the x-ray tube
D. All of the above

Shape distortion in radiography is primarily influenced by the alignment and positioning
of several components involved in the imaging process: the x-ray tube, the part to be
imaged, and the image receptor (IR). Each of these elements plays a crucial role in
determining how the x-rays interact with the object being imaged and how that
information is captured.  The x-ray tube emits photons that need to travel directly to the
area of interest on the part being examined. Any misalignment between the tube and the
object can lead to shape distortion, affecting the anatomical accuracy of the image.
Likewise, the position of the part to be imaged relative to the IR significantly impacts the
final representation of that part. If the part is not parallel to the IR, or if the IR is
positioned at an angle, the resulting image can exhibit distortion, making it appear
elongated or shortened.  Lastly, the relationship between the IR and the x-ray tube also
contributes to the final image quality. The beam's divergence and the distance from the
tube to the IR can alter the degree of distortion that occurs. A greater distance can
reduce distortion, while a lesser distance may increase it.  Thus, all these relationships
are interconnected, and shape distortion results from the combined effects of the x-ray
tube

2. What term describes the reduction in x-ray photon
intensity as the photon travels through material?
A. Absorption
B. Scattering
C. Attenuation
D. Divergence

The correct response is related to the concept of attenuation, which refers to the
decrease in intensity of x-ray photons as they pass through a material. This reduction in
intensity occurs due to two primary processes: absorption and scattering. Absorption
involves the transfer of energy from the x-ray photons to the material, resulting in the
photons being completely absorbed, while scattering involves the deflection of photons as
they collide with atoms in the material without being completely absorbed.  Attenuation
encompasses both these processes, describing the overall loss of photon intensity. It is a
critical concept in radiologic imaging, as it impacts the quality and clarity of the images
obtained. Understanding attenuation allows professionals to evaluate how different
materials will interact with x-ray beams, influencing factors such as image contrast and
dose management.   Therefore, attenuation is the most comprehensive term for
describing the combined effects that result in the reduction of x-ray photon intensity as
they travel through any substance.
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3. What type of receptor exposure is related to the concept of
milliampere-seconds (mAs)?
A. Directly proportional
B. Inversely proportional
C. Unrelated
D. Only in fast imaging systems

The relationship between milliampere-seconds (mAs) and receptor exposure is directly
proportional. In imaging, mAs is a critical factor that governs the amount of radiation
produced during an exposure. When the mAs value is increased, more photons are
generated, leading to a greater amount of radiation hitting the receptor. This increased
radiation exposure consequently results in a higher receptor exposure.  Understanding
this concept is crucial for radiographic technique optimization. Adjusting mAs allows
radiologic technologists to enhance image quality by ensuring that the receptor receives
an adequate amount of exposure, which is necessary for producing clear images without
excessive noise. If mAs is decreased, the number of photons reaching the receptor
diminishes, leading to lower receptor exposure and potentially compromising image
quality.  While other factors, such as kilovoltage (kV) and distance, also affect receptor
exposure, the direct relationship of mAs is fundamental. This understanding helps
practitioners manipulate exposure settings effectively to achieve the desired imaging
outcomes while minimizing patient exposure to radiation.

4. Exposure rate decreases with an increase in which factor?
A. SID
B. Kilovoltage
C. Focal-spot size
D. All of the above

The exposure rate is influenced by several factors in radiography, and one of the most
significant is the Source-to-Image Distance (SID). As SID increases, the distance between
the X-ray tube (the source) and the image receptor increases, which results in a decrease
in exposure rate. This is due to the inverse square law, which states that the intensity of
radiation is inversely proportional to the square of the distance from the source.
Therefore, as the distance increases, the exposure rate significantly decreases because
the X-ray beam spreads out over a larger area.  In contrast, increasing kilovoltage
generally increases the penetration power of the X-ray beam, leading to a higher
exposure rate because more suitable photons reach the image receptor. Additionally,
altering the focal-spot size primarily affects image sharpness and resolution rather than
directly impacting the exposure rate. Hence, the only factor among the provided options
that decreases the exposure rate when increased is the SID.
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5. The primary function of filtration in radiographic imaging
is to reduce:
A. Patient skin dose
B. Operator dose
C. Image noise
D. Scattered radiation

The primary function of filtration in radiographic imaging is to reduce patient skin dose.
Filtration is utilized to remove low-energy photons from the x-ray beam before they reach
the patient. These low-energy photons contribute to unnecessary radiation exposure
without enhancing image quality—they can increase the dose received by the skin
without providing any diagnostic benefit. By absorbing these photons, filtration protects
the patient's skin from excessive radiation, ultimately lowering the overall dose while
allowing higher-energy photons, which are necessary for producing diagnostic images, to
pass through.  In contrast, the other options relate to different aspects of radiation safety
and image quality. Reducing operator dose involves shielding and proper safety
protocols, while image noise is impacted by factors like exposure settings and detectors
rather than filtration alone. Scattered radiation affects image quality and dose but is
usually managed through techniques such as collimation rather than filtration
specifically targeting low-energy photons. Thus, the correct choice focuses on the
protective role of filtration in minimizing patient exposure to radiation.

6. Which projection is likely to produce the greatest
distortion?
A. AP projection of the skull
B. PA projection of the skull
C. 37° AP axial of the skull
D. 20° PA axial of the skull

The 37° AP axial projection of the skull is likely to produce the greatest distortion due to
the nature of how the x-ray beam interacts with the object being imaged. In radiography,
distortion is influenced by the angle of the x-ray beam in relation to the object being
examined, as well as the receptor.  In this case, the 37° angulation significantly alters the
geometry of the skull being projected onto the image receptor. When an x-ray beam is
angled more steeply, it can result in an exaggerated view of structures, leading to a
change in perceived size and shape. This is particularly relevant for the skull, which has
complex contours and varying thicknesses. The greater the angulation from being
perpendicular to the plane of interest, the more distortion is likely to occur because
different parts of the skull will be projected in varying degrees, causing foreshortening or
elongation of certain anatomical features.  This is contrasted with the other projections,
which have either a standard position (AP and PA) or less steep angulations (20° PA
axial), and are therefore likely to produce less distortion, as they maintain a more direct
alignment with the object being imaged. The less extreme angles help preserve the
geometric relationships of the skull's structure
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7. In which circumstance does a radiographer have greater
latitude?
A. Using high-kV technical factors
B. Using a low-ratio grid
C. Using low-kV technical factors
D. None of the above

The choice that indicates the circumstance in which a radiographer has greater latitude
is associated with using a low-ratio grid. Low-ratio grids allow for more flexibility in
terms of positioning and alignment during the imaging process. This flexibility stems
from their increased tolerance for off-axis scenarios, which can lead to better image
quality even if the alignment is not perfect.   Using high-kV technical factors can create
images that penetrate denser tissues more effectively but may also lead to reduced
contrast. This requires a more precise technique and does not necessarily offer the same
leeway as with a low-ratio grid.  On the other hand, low-kV technical factors can enhance
image contrast but require careful consideration of patient exposure and may limit the
range of tissues that can be imaged effectively. In this case, the latitude is less due to the
increased risk of overexposure or inadequate image quality in thicker body parts. 
Selecting "None of the above" does not pertain to this context as the option concerning
the low-ratio grid directly addresses the flexibility offered to the radiographer during
imaging procedures.

8. What device is used to measure the thickness of body parts
for exposure factor selection?
A. Fulcrum
B. Caliper
C. Densitometer
D. Ruler

The device used to measure the thickness of body parts for exposure factor selection is
the caliper. Calipers are specifically designed to provide accurate measurements of the
dimensions of an object, making them ideal for assessing the thickness of various body
parts. This measurement is crucial in radiographic imaging as it helps determine the
appropriate exposure factors, such as kVp and mAs, to ensure optimal image quality
while minimizing patient exposure to radiation.  Other devices mentioned do not fulfill
the same function. For instance, a fulcrum is typically associated with the pivot point for
levers and does not measure thickness directly. A densitometer is used to measure the
density of film or image receptors but does not provide measurements of body part
thickness. A ruler, while it can measure length, is less precise than a caliper when it
comes to measuring the thickness of irregular body shapes, which is often crucial in
medical imaging procedures.
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9. What type of material is often used for cassette front in
mammography?
A. Aluminum
B. Polystyrene
C. Polycarbonate
D. Both B and C

In mammography, the front cover of the cassette is typically made from materials that
allow for optimal imaging while also being lightweight and durable. Polystyrene and
polycarbonate are frequently used for this purpose. Both materials have excellent
transparency to the X-ray beams used in mammography, which is essential to ensure that
as much diagnostic information as possible is captured on the film.   Polystyrene is
valued for its good mechanical properties and clarity, making it suitable for receiving the
X-rays without significant attenuation. Polycarbonate, on the other hand, offers high
impact resistance and can endure the pressures and handling that come with
radiographic procedures, thereby providing a sturdy barrier for the film or digital
receptors inside the cassette.   Using both of these materials helps to strike a balance
between weight, durability, and clarity, which is vital for producing high-quality
mammographic images necessary for effective diagnosis and evaluation. Thus, the
combination of polystyrene and polycarbonate maximizes the usability and effectiveness
of mammographic cassettes.

10. Which of the following methods is considered most
effective in reducing the production of scattered radiation?
A. Increasing kilovoltage
B. Using compression
C. Increasing exposure time
D. Decreasing object-to-image-receptor distance

Using compression is considered the most effective method in reducing the production of
scattered radiation. This technique works by physically decreasing the thickness of the
tissue being imaged. When the thickness of the object is reduced, there is less volume for
the x-ray beam to penetrate, which consequently minimizes the likelihood of scattering
events.   Scattered radiation occurs when x-rays interact with matter and are deflected
from their original path. By compressing the tissue, you not only diminish the radiation
dose required for imaging but also enhance the image quality by reducing the amount of
scatter that reaches the image receptor. This results in clearer images with better
contrast.  The other methods listed do not effectively target the core issue of reducing
the scattering of radiation. Increasing kilovoltage can enhance the penetration of x-rays
but does not necessarily control scatter. Increasing exposure time could lead to
increased patient dose without benefiting scatter control. Decreasing the object-to-image
receptor distance mainly affects the geometry and magnification of the image rather
than directly addressing scattered radiation.
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