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1. What term describes the height of the lead strips in a
radiographic grid in relation to the distance between them?
A. Grid conversion
B. Grid frequency
C. Grid ratio
D. Grid efficiency

2. An increase in which of the following technical factors
would decrease patient exposure?
A. Kilovoltage peak (kVp)
B. Milliampere-seconds (mAs)
C. Focal spot size (FSS)
D. Filtration

3. Approximately what percentage of the electron energy is
converted to heat at the anode during x-ray production?
A. 1%
B. 15%
C. 85%
D. 99%

4. Which measurement indicates the quantity of x-rays
produced in an exposure?
A. Kilovoltage peak (kVp)
B. Current (mA)
C. Exposure time
D. Voltage (V)

5. Increasing milliamperage (mA) influences x-ray beam
quantity as it causes it to:
A. Increase
B. Decrease
C. Be unaffected
D. Remain constant
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6. Which of the following anode angles with the same size
actual focal spot can create a radiographic image
demonstrating the highest spatial resolution?
A. 6 degrees
B. 12 degrees
C. 18 degrees
D. 22 degrees

7. The primary effect of scatter radiation on radiographic
image quality is decreased what?
A. Receptor exposure
B. Contrast
C. Brightness
D. Spatial resolution

8. Which of the following terms is synonymous with x-ray
beam quality?
A. Radioactivity
B. Pentrability
C. Velocity
D. Intensity

9. Which two factors affect the quality of x-ray production?
A. Kilovoltage peak (kVp)
B. Milliamperage (mA)
C. Source-to-image distance (SID)
D. Patient thickness

10. Which statement describes the relationship between
milliamperage (mA) and beam intensity?
A. Beam intensity is inversely proportional to the square of the

mA
B. Beam intensity is directly proportional to the square of the

mA
C. Beam intensity is directly proportional to the mA
D. Beam intensity is inversely proportional to the mA
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Answers
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1. C
2. D
3. D
4. B
5. A
6. A
7. B
8. B
9. A
10. C
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Explanations
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1. What term describes the height of the lead strips in a
radiographic grid in relation to the distance between them?
A. Grid conversion
B. Grid frequency
C. Grid ratio
D. Grid efficiency

The height of the lead strips in a radiographic grid relative to the distance between them
is referred to as the grid ratio. This term is significant because it quantitatively expresses
how effective a grid is at absorbing scattered radiation while allowing primary radiation
to pass through. A higher grid ratio indicates taller lead strips in comparison to the
distance between them, thereby improving the grid’s ability to reduce scatter and
enhance image contrast.   Grid conversion pertains to the adjustments made to the
exposure factors when using a grid, while grid frequency refers to the number of lead
strips per unit of length (typically measured in lines per centimeter or inch). Grid
efficiency speaks to how effectively a grid can clean up scatter radiation, but it does not
specifically define the relationship between the height of the lead strips and their
spacing. Thus, grid ratio accurately encapsulates the physical relationship described in
the question.

2. An increase in which of the following technical factors
would decrease patient exposure?
A. Kilovoltage peak (kVp)
B. Milliampere-seconds (mAs)
C. Focal spot size (FSS)
D. Filtration

Increasing filtration in a radiographic setup effectively reduces patient exposure by
selectively allowing only the penetrating x-rays to pass through while absorbing
lower-energy, non-penetrating x-rays. These lower-energy x-rays contribute to
unnecessary radiation dose without providing diagnostic value.   Filtration acts as a
barrier that filters out these softer x-rays, which are more likely to be absorbed by the
patient’s body instead of contributing to the image formation. By removing these less
useful rays, the overall dose of radiation a patient receives is decreased while
maintaining image quality.   On the other hand, increasing kilovoltage peak (kVp) would
enhance the quality of the x-ray beam, potentially allowing for lower mAs, but it does not
inherently decrease exposure. Milliampere-seconds (mAs) directly influences the quantity
of x-rays produced; increasing it raises patient dose. Focal spot size primarily affects
image sharpness and resolution but has no direct relationship with exposure reduction.
Thus, filtration is the most effective factor in minimizing patient exposure while still
achieving a quality diagnostic image.
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3. Approximately what percentage of the electron energy is
converted to heat at the anode during x-ray production?
A. 1%
B. 15%
C. 85%
D. 99%

During x-ray production, electrons are accelerated towards the anode and, upon striking
it, interact with the target material to produce x-rays. However, the majority of the
kinetic energy of these electrons is not transformed into x-ray photons. In fact, about
99% of the energy involved in this process is converted into heat rather than x-rays.   This
heat generation occurs due to various interactions at the atomic level when electrons
collide with the target material. The sudden deceleration of the electrons as they interact
with the anode’s atoms results in the production of thermal energy. This significant
amount of heat poses challenges for x-ray tubes; therefore, efficient cooling mechanisms
are necessary to maintain operational integrity and prolong the life of the tube.  The
small percentage of energy that is converted into x-rays (approximately 1%) is what is
harnessed for imaging purposes. This highlights the inefficiency of x-ray production, with
a large proportion of the input energy being dissipated as heat.

4. Which measurement indicates the quantity of x-rays
produced in an exposure?
A. Kilovoltage peak (kVp)
B. Current (mA)
C. Exposure time
D. Voltage (V)

The quantity of x-rays produced during an exposure is indicated by the current, also
known as milliAmperage (mA). This measurement reflects the number of electrons
flowing through the x-ray tube per unit time, which directly correlates with the amount
of x-ray photons generated during a radiographic exposure. An increase in mA leads to
more electrons hitting the target in the x-ray tube, resulting in a higher production of
x-rays.  Although kilovoltage peak (kVp) is important as it influences the penetrability
and quality of the x-rays produced, it does not measure the quantity of x-rays. Exposure
time affects the overall number of x-rays but in a more indirect manner, as it works in
conjunction with mA to determine the total exposure. Voltage is a measure of electric
potential but does not directly correlate to the amount of x-rays emitted. Therefore, mA
is the most direct and accurate measurement to indicate the quantity of x-rays produced
during an exposure.
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5. Increasing milliamperage (mA) influences x-ray beam
quantity as it causes it to:
A. Increase
B. Decrease
C. Be unaffected
D. Remain constant

Increasing milliamperage (mA) directly affects the quantity of x-ray photons produced
during the imaging process. When mA is increased, it essentially means that more
electrons are being emitted from the cathode and are available to be accelerated towards
the anode. This increase in electron numbers translates to a higher number of x-ray
photons being generated when these electrons interact with the anode target.  As a
result, the x-ray beam becomes more intense, resulting in a greater quantity of x-rays
reaching the detector or image receptor. This is significant because more photons can
improve image quality by enhancing the contrast and reducing noise, assuming other
factors such as exposure time and kVp remain constant.  Other options do not accurately
represent the impact of mA changes on the x-ray beam's quantity. An increase in mA will
never decrease, remain unaffected, or remain constant; it unequivocally leads to an
increase in the x-ray photon output. Thus, understanding the relationship between mA
and x-ray beam quantity is fundamental in radiographic practice to ensure optimal
imaging conditions.

6. Which of the following anode angles with the same size
actual focal spot can create a radiographic image
demonstrating the highest spatial resolution?
A. 6 degrees
B. 12 degrees
C. 18 degrees
D. 22 degrees

An anode angle plays a crucial role in determining the spatial resolution of a
radiographic image. A smaller anode angle, such as 6 degrees, allows for better spatial
resolution because it produces a more focused beam of x-rays that converge more tightly
onto the target area.  When the anode angle is smaller, the effective focal spot size is
reduced, leading to improved sharpness of the image. This is primarily due to the
geometry of x-ray production; a smaller angle minimizes the penumbra effect, which is
the blurry edge around the image that can occur with larger focal spots.   In contrast, as
the anode angle increases, the effective focal spot becomes larger, resulting in decreased
spatial resolution. This means that while all the angles mentioned may have the same
size actual focal spot, the one with the smallest angle (in this case, 6 degrees) will
provide the best sharpness of detail in the resulting image.  Hence, using an anode angle
of 6 degrees will yield the highest spatial resolution when compared to larger angles,
making it the optimal choice for producing detailed radiographic images.
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7. The primary effect of scatter radiation on radiographic
image quality is decreased what?
A. Receptor exposure
B. Contrast
C. Brightness
D. Spatial resolution

The primary effect of scatter radiation on radiographic image quality is decreased
contrast. Scatter radiation is produced when the primary X-ray beam interacts with the
patient's body tissue, leading to additional radiation being scattered in various
directions. This scattered radiation adds a gray tone to the resultant image, which
decreases the distinction between different tissues and structures, ultimately reducing
the contrast.  Contrast is essential in radiography as it determines the visibility of
different anatomical structures based on their density differences. High contrast allows
for clear differentiation between adjacent areas in an image, enabling diagnostic
interpretation. When scatter radiation is prevalent, it results in a more homogenous
image that can obscure fine details and make it challenging to differentiate between
similar tissues, thus compromising diagnostic quality.   The other choices relate to image
quality but do not directly address the primary influence of scatter radiation as
specifically as contrast does.

8. Which of the following terms is synonymous with x-ray
beam quality?
A. Radioactivity
B. Pentrability
C. Velocity
D. Intensity

The term synonymous with x-ray beam quality is penetrability. This refers to the ability of
the x-ray beam to pass through matter, which is influenced by the energy of the photons
in the beam. Higher quality x-rays possess greater energy and can penetrate more dense
materials as compared to lower quality x-rays, which are less effective at penetrating
matter.   Understanding penetrability is crucial in radiography because it impacts image
quality and patient safety. High-energy x-ray beams (higher penetrability) are necessary
for examining thicker body parts, whereas low-energy beams may be adequate for thinner
tissues. This concept helps radiographers select appropriate settings for imaging,
ensuring the best possible outcomes while minimizing patient exposure to radiation.  The
other terms listed do not relate directly to the quality of the x-ray beam. Radioactivity
refers to the emission of particles and energy from unstable nuclei, velocity pertains to
the speed of the x-ray photons, and intensity relates to the quantity of radiation produced
but does not inherently describe its quality.
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9. Which two factors affect the quality of x-ray production?
A. Kilovoltage peak (kVp)
B. Milliamperage (mA)
C. Source-to-image distance (SID)
D. Patient thickness

Kilovoltage peak (kVp) and milliamperage (mA) are crucial factors in determining the
quality of x-ray production.   Kilovoltage peak (kVp) influences the energy and
penetrating power of the x-rays produced. A higher kVp increases the photon energy,
which enhances image contrast and reduces patient dose by requiring fewer exposure
times for adequate imaging. This means that the quality of the x-ray images improves
with appropriate adjustments in kVp, enabling better differentiation between tissues of
varying densities.  Milliamperage (mA) affects the quantity of x-rays produced during the
exposure. An increase in mA results in a higher number of x-ray photons generated,
contributing to a more robust and clearer image. While mA primarily impacts the
exposure time required for imaging and the overall blackening of the film, it is essential
for achieving the necessary dose to produce high-quality images without noise or
graininess.  Both kVp and mA work together to enhance x-ray production quality,
allowing for detailed and interpretable diagnostic images.

10. Which statement describes the relationship between
milliamperage (mA) and beam intensity?
A. Beam intensity is inversely proportional to the square of the

mA
B. Beam intensity is directly proportional to the square of the

mA
C. Beam intensity is directly proportional to the mA
D. Beam intensity is inversely proportional to the mA

The relationship between milliamperage (mA) and beam intensity is that beam intensity
is directly proportional to the mA. This means that as the mA increases, the intensity of
the X-ray beam also increases proportionally. Milliamperage controls the quantity of
electrons flowing from the cathode to the anode in the X-ray tube, which in turn affects
the number of X-rays produced.   Therefore, when the mA is increased, more electrons hit
the target, resulting in a greater number of X-rays being generated. This increase in
X-ray production results in higher beam intensity, which can enhance image quality by
improving the overall exposure of the radiographic film or digital detector.  
Understanding this relationship is crucial for radiographers, as they must adjust these
parameters to achieve optimal image quality while minimizing patient exposure.
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