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1. What patient breathing instructions maximize the amount
of air in the lungs on the PA projection of the chest?

A. Inhale and hold

B. Breathe normally throughout the procedure
C. Stop breathing after second deep inspiration
D. Stop breathing at the end of exhalation

2. Which site is NOT recommended for phlebotomy?
A. The antecubital fossa
B. The opposite arm of a mastectomy
C. Areas with evident scarring

D. Both the arm on the side of a previous mastectomy and areas
where scarring is evident

3. What is the proper rotation of the lower limbs for an AP
projection of the pelvis?

A. 10° medial
B. 15° medial
C. 20° medial
D. 25° medial

4. Which anatomical structure serves as the primary
weight-bearing component of a vertebra?

A. Pedicle

B. Body

C. Transverse process
D. Spinous process

5. Quantum mottle is typically seen on a radiographic image
when using:

A. Low mA and low kVp techniques
B. High mA and low kVp techniques
C. High mA and high kVp techniques
D. Low mA and high kVp techniques
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6. The electrical current flowing in an x-ray tube is measured
in:

A. Volts
B. Amperes

C. Milliamperes
D. Watts

7. Which radiographic projection of the cranium best
demonstrates the maxillary sinuses?

A. Lateral (Crosby method)
B. AP (Anteroposterior)

C. Parietoacanthial (Water method)
D. Submentovertical

8. What term is used for radiation that is absorbed by matter?
A. Scattering

B. Attenuation
C. Refraction
D. Reflection

9. What happens to the x-ray beam as it travels away from the
cathode?

A. It becomes uniform

B. It is absorbed completely
C. It decreases in intensity
D. It increases in energy

10. Which type of radiation is responsible for creating the
image by exposing the image receptor?

A. Primary radiation

B. Scattered radiation
C. Remnant radiation

D. Background radiation
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1. What patient breathing instructions maximize the amount
of air in the lungs on the PA projection of the chest?

A. Inhale and hold
B. Breathe normally throughout the procedure

C. Stop breathing after second deep inspiration
D. Stop breathing at the end of exhalation

The best patient breathing instruction to maximize the amount of air in the lungs on the
PA projection of the chest is to have the patient take a deep inhalation and then hold
their breath at the end of this inspiration. This technique allows the lungs to be fully
expanded, which results in better visualization of the lung fields and thoracic structures
on the X-ray image. When the lungs are fully inflated, the radiograph captures a clearer
image of the cardiac silhouette, pulmonary vasculature, and lung parenchyma, which
provides essential information for clinical diagnosis. Instructing the patient to hold their
breath after a second deep inspiration also helps prevent motion blur, contributing to a
higher quality image. Other choices, while they may seem reasonable, do not optimize
lung inflation in the same way. Breathing normally throughout the procedure will not
allow the lungs to be fully inflated during the imaging process. Stopping breath at the
end of exhalation would lead to diminished lung volume on the radiograph, which is not
ideal, as it could obscure important details.

2. Which site is NOT recommended for phlebotomy?
A. The antecubital fossa
B. The opposite arm of a mastectomy
C. Areas with evident scarring

D. Both the arm on the side of a previous mastectomy and areas
where scarring is evident

The site that is not recommended for phlebotomy is the arm on the side of a previous
mastectomy and areas where scarring is evident. Choosing an appropriate site for
phlebotomy is crucial for both patient safety and obtaining quality samples. When
considering a site on the arm of a previous mastectomy, it is avoided because the
lymphatic system may be compromised on that side, which increases the risk of
complications such as lymphedema or infection. Therefore, using this area could pose
health risks to the patient. Similarly, drawing blood from areas with evident scarring is
not advisable as such areas may lead to difficulties in accessing the vein, an increased
likelihood of complications, and potential discomfort for the patient. Scars can often
make veins less discernible and could indicate underlying issues such as changes in
tissue texture or blood supply, which may affect the procedure’s success. Thus, both
considerations highlight the importance of site selection in performing phlebotomy to
ensure patient safety and the effectiveness of the blood draw.
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3. What is the proper rotation of the lower limbs for an AP
projection of the pelvis?

A. 10° medial
B. 15° medial
C. 20° medial
D. 25° medial

The correct amount of rotation of the lower limbs for an AP projection of the pelvis is 15°
medial. This specific rotation is essential for aligning the femoral necks parallel to the
imaging receptor. Properly positioning the lower limbs helps to minimize any
foreshortening of the femoral necks and ensures optimal visualization of the pelvic
anatomy. When the limbs are rotated medially, the greater trochanters of the femurs are
positioned in a more posterior aspect, which can help prevent overlap with the pelvic
structures. This technique improves the diagnostic quality of the radiograph, allowing for
better assessment of the hip joints, pelvis, and the surrounding anatomical structures.

In contrast, other degrees of medial rotation would not achieve the ideal orientation of
structures, potentially leading to suboptimal imaging. A rotation that is too slight may
result in overlapping anatomical features, while excessive rotation could distort the
appearance of the hip joints and surrounding ligaments and structures, making it harder
to accurately diagnose any potential issues.

4. Which anatomical structure serves as the primary
weight-bearing component of a vertebra?

A. Pedicle

B. Body
C. Transverse process

D. Spinous process

The body of a vertebra serves as the primary weight-bearing component. It is the largest
part of the vertebra and is designed to support and distribute the load from the body
above it and the forces applied during various activities. The structure of the body is
more robust compared to other parts of the vertebra, such as the processes, which are
primarily involved in muscle attachment and articulation with adjacent vertebrae. In
contrast, the pedicle, transverse process, and spinous process all serve different
functions, such as protecting the spinal cord or providing points of attachment for
muscles and ligaments, but they do not bear the weight as significantly as the vertebral
body. Emphasizing the body’s role highlights its crucial function in maintaining vertebral
stability and overall spinal integrity under mechanical stress.
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5. Quantum mottle is typically seen on a radiographic image
when using:

A. Low mA and low kVp techniques
B. High mA and low kVp techniques

C. High mA and high kVp techniques
D. Low mA and high kVp techniques

Quantum mottle refers to the grainy appearance seen in radiographic images, which is a
result of insufficient x-ray exposure. This phenomenon occurs when the x-ray beam does
not have enough photons to adequately represent the anatomy being imaged, leading to
variations in density. Using high milliampere-seconds (mA) ensures that a greater
number of x-ray photons are produced, contributing to a more uniform exposure and
reducing the likelihood of quantum mottle. On the other hand, high kilovolt peak (kVp)
techniques enhance the penetrating ability of the x-rays, allowing for better interaction
with the film or detector and thereby improving image quality and contrast. When both
high mA and high kVp are employed, the combination results in a significant number of
x-ray photons with adequate energy to penetrate the tissue effectively and produce a
clear, detailed radiographic image. Therefore, this method minimizes the chance of
quantum mottle appearing on the image due to better exposure. If lower mA or
inappropriate kVp settings are used, the likelihood of quantum mottle increases, as there
may not be enough x-ray photons to create a clear image. This understanding helps
operators select the appropriate techniques to avoid artifacts and achieve optimal
radiographic outcomes.

6. The electrical current flowing in an x-ray tube is measured
in:
A. Volts
B. Amperes

C. Milliamperes
D. Watts

The electrical current flowing in an x-ray tube is measured in milliamperes. This unit is
particularly relevant for x-ray machines because it represents the amount of electric
charge flowing over a period of time in one thousandths of an ampere. In the context of
x-ray production, the milliamperage setting directly affects the quantity of x-rays
produced; it essentially controls the number of electrons that are generated and
subsequently accelerate towards the anode to create x-rays. In practical terms, an
increase in milliamperes results in a higher exposure to the patient, as it increases the
intensity of the x-ray beam. This precise measurement is crucial for ensuring that
appropriate doses are delivered for diagnostic imaging without unnecessary exposure.
Understanding that while volts indicate the potential difference and watts measure power
(which is a product of voltage and current), the specific current applied in x-ray tubes to
manage the quantity of x-rays generated is expressed in milliamperes, making this
answer the most accurate in this context.

Sample study guide. Visit https://basicxraymachineoperator.examzify.com for the full version

10



7. Which radiographic projection of the cranium best
demonstrates the maxillary sinuses?

A. Lateral (Crosby method)

B. AP (Anteroposterior)

C. Parietoacanthial (Water method)
D. Submentovertical

The parietoacanthial projection, commonly known as the Water method, is specifically
designed to clearly visualize the maxillary sinuses. This projection positions the patient's
orbitomeatal line (OML) at approximately a 37-degree angle to the film, which optimally
demonstrates the maxillary sinuses, allowing them to be projected above the palate. In
this projection, the patient's chin is extended, ensuring that it aligns correctly with the
image receptor. This alignment helps reduce any distortion of the sinuses and provides a
detailed view. The resulting images allow for easy evaluation of the maxillary sinuses for
conditions such as sinusitis or other pathological changes. Other projections, such as
lateral or AP, do not focus specifically on the maxillary sinuses, often providing less
optimal views of these structures. The submentovertical position is primarily used for
demonstrating the base of the skull and does not adequately visualize the maxillary
sinuses.

8. What term is used for radiation that is absorbed by matter?
A. Scattering
B. Attenuation

C. Refraction
D. Reflection

The term used for radiation that is absorbed by matter is attenuation. This concept refers
specifically to the reduction in the intensity of radiation as it passes through a material,
which occurs because some of the energy is absorbed by the material. Attenuation is an
important consideration in radiology and diagnostic imaging, as it helps in
understanding how different tissues absorb X-rays and other forms of radiation, which
can impact image quality and diagnostic capabilities. Scattering, on the other hand,
refers to the deflection of radiation in various directions as it encounters matter but does
not necessarily involve absorption. Refraction describes the bending of waves, such as
light, as they pass through different mediums, and is not directly related to absorption.
Reflection involves the bouncing back of radiation from a surface, rather than being
absorbed. Therefore, attenuation is the most accurate term associated with the
absorption of radiation by matter.
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9. What happens to the x-ray beam as it travels away from the
cathode?

A. It becomes uniform
B. It is absorbed completely
C. It decreases in intensity

D. It increases in energy

As the x-ray beam travels away from the cathode, it experiences a decrease in intensity.
This phenomenon occurs primarily due to the inverse square law, which states that the
intensity of radiation (including x-rays) is inversely proportional to the square of the
distance from the source. As the x-ray photons move further away from the cathode, they
spread out over a larger area, resulting in a lower density of photons at any given point.
Consequently, the intensity diminishes as the distance increases, which is essential to
understand in both diagnostic imaging and radiation safety. Other options do not
accurately describe the behavior of an x-ray beam. The beam does not become uniform as
it travels; instead, variations can occur based on factors such as scatter and absorption.
Complete absorption does not happen, as x-rays can penetrate materials, and while the
energy of individual x-ray photons remains constant as they spread out, the intensity (or
the number of photons per unit area) decreases with distance. Thus, the intensity
decrease is a fundamental characteristic of how x-ray beams propagate through space.

10. Which type of radiation is responsible for creating the
image by exposing the image receptor?

A. Primary radiation

B. Scattered radiation
C. Remnant radiation
D. Background radiation

The type of radiation responsible for creating an image by exposing the image receptor is
primary radiation. Primary radiation is the initial beam of x-rays generated by the x-ray
tube that travels directly towards the patient and interacts with the tissue being
examined. When this radiation passes through the body, it is either absorbed by the
tissues or passes through to reach the image receptor, which could be film or a digital
detector. The qualities of primary radiation are essential for producing a diagnostic
image, as this radiation carries the information needed to create the visual
representation of anatomical structures. In contrast, scattered radiation results from
x-rays that have interacted with matter, causing them to deviate from their original path.
While some scattered radiation will reach the image receptor, it can degrade image
quality by adding noise or blurriness to the image. Remnant radiation refers specifically
to the x-rays that have passed through the body and are available to expose the image
receptor after interacting with the tissues. While it plays a role in the imaging process, it
is the primary radiation that is fundamental, as it is the source beam that originally
creates the image. Background radiation is ambient radiation that comes from natural
and artificial sources in the environment and does not contribute to the x-ray imaging
process directly. Therefore, primary
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