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1. Which shell of an atom has the lowest binding energy?
A. Inner shell
B. Middle shell
C. Outer shell
D. Valence shell

2. In order for electric current to flow, what must the
conducting material be configured into?

A. An open loop

B. A closed circuit

C. A ground connection
D. An electrical grid

3. As filtration increases in radiographic imaging, what
generally happens to the patient dose?

A. It increases
B. It remains unchanged
C. It decreases
D. It fluctuates

4. Which of the following statements accurately describes the
ulna? (select three)

A. The head is found on the distal end of the ulna

B. The ulna articulates with the radius both proximally and
distally

C. The anterior projection of bone at the proximal ulna is called
the coronoid process

D. The ulna is shorter than the radius

5. Which imaging technique is typically preferred for
evaluating soft tissue structures?

A. X-ray

B. MRI

C. CT Scan

D. Fluoroscopy
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6. In the Caldwell method for projecting the average skull,
where are the petrous ridges typically located?

A. In the upper third of the orbits
B. In the middle third of the orbits
C. In the lower third of the orbits
D. At the base of the skull

7. What is an acceptable treatment for a patient suffering
from epistaxis?

A. Tilt head back and pinch nostrils

B. Tilt head forward and breathe through mouth
C. Apply ice to the nose
D. Lie down and elevate the legs

8. Which of the following controls the quality of an x-ray
beam?

A. mA
B. kVp
C. Distance

D. Exposure time

9. Walls that are considered to be secondary barriers should
be:

A. 0.5 mm of lead thickness and be 2.1 meters (7 feet) tall
B. 0.8 mm of lead thickness and be 2.1 meters (7 feet) tall
C. 1 mm of lead thickness and be 2.5 meters (8 feet) tall

D. 0.6 mm of lead thickness and be 2.5 meters (8 feet) tall

10. Which of the following is an accepted method of
sterilization?

A. Moist heat

B. Chemical solution
C. Dry heat

D. Cold sterilization
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1. Which shell of an atom has the lowest binding energy?
A. Inner shell
B. Middle shell
C. Outer shell
D. Valence shell

The outer shell of an atom, often referred to as the valence shell, is associated with the
lowest binding energy compared to the inner and middle shells. This phenomenon occurs
because the outer shell is farther from the nucleus, which means that the protons and
neutrons within the nucleus exert a weaker attractive force on the electrons located in
the outer shell. As electrons reside in energy levels further from the nucleus, they are
less tightly bound due to the effects of shielding and distance. Shielding occurs when
inner shell electrons repel outer shell electrons, effectively reducing the nuclear charge
felt by those outer electrons. Consequently, this phenomenon contributes to the reduced
binding energy in the outer shell compared to the inner and middle shells, where
electrons experience a stronger electrostatic attraction to the positively charged nucleus.
Understanding this concept is critical in fields such as atomic physics and chemistry, as
it relates to the behavior of electrons during chemical reactions, the formation of ions,
and the absorption/emission of energy in various processes.

2. In order for electric current to flow, what must the
conducting material be configured into?

A. An open loop
B. A closed circuit

C. A ground connection
D. An electrical grid

For electric current to flow, the conducting material must be configured into a closed
circuit. A closed circuit provides a complete, uninterrupted path for electrons to move
through. In this configuration, one side of the circuit typically acts as the voltage source
(like a battery or power supply) and the other side is the return path. This continuous
loop allows the current to travel from the source, through the load (like a light bulb or
motor), and back to the source, creating a flow of electricity. In contrast, an open loop
interrupts the flow of electricity, preventing current from moving through the circuit. A
ground connection is primarily used for safety, providing a path for excess current to
safely disperse but does not by itself facilitate the flow of electric current in a circuit. An
electrical grid refers to a network designed for delivering electricity from producers to
consumers, which involves multiple interconnected circuits, but on its own, is not the
basic requirement for current flow within a single circuit. Thus, the closed circuit is
fundamentally necessary for the flow of electric current.
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3. As filtration increases in radiographic imaging, what
generally happens to the patient dose?

A. It increases
B. It remains unchanged
C. It decreases
D. It fluctuates

In radiographic imaging, increasing filtration primarily serves to reduce the patient's
radiation dose. Filtration involves using materials to absorb low-energy X-rays that
contribute little to useful imaging while increasing the patient's exposure to radiation.
These low-energy X-rays do not contribute significantly to image quality but do add to the
overall dose received by the patient. By increasing the amount of filtration, the
low-energy X-rays are effectively eliminated from the beam. This results in a higher
average energy of the X-ray beam produced, which is more likely to penetrate the tissues
and create diagnostic images while reducing the overall number of X-rays that interact
with the patient's body. Consequently, the reduction in low-energy radiation contributes
to a decrease in patient dose without sacrificing image quality. This principle is
essential in radiographic practices, as it allows for safer imaging procedures while
maintaining effectiveness in diagnosis. Thus, the general outcome of increased filtration
is a decrease in patient dose, supporting the selection of this choice.

4. Which of the following statements accurately describes the
ulna? (select three)

A. The head is found on the distal end of the ulna

B. The ulna articulates with the radius both proximally and
distall

C. The anterior projection of bone at the proximal ulna is called
the coronoid process

D. The ulna is shorter than the radius

The ulna is a key bone in the forearm, and understanding its anatomy is important in the
study of radiological technology. The statement that the ulna articulates with the radius
both proximally and distally is accurate because the ulna and radius form the forearm,
working together to allow for movement and stability. At the proximal end, the head of
the radius articulates with the ulna at the radial notch, and distally, the ulnar head meets
the radius at the ulnar notch on the distal radius. This dual articulation is fundamental
for coordinated forearm movement, such as pronation and supination. The other
statements provide additional information that can be useful but are specific to
individual components or characteristics of the ulna. While discussing them isn't
necessary for understanding why the selected answer is correct, they showcase various
attributes of the ulna that are helpful in a comprehensive study of upper limb anatomy.
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5. Which imaging technique is typically preferred for
evaluating soft tissue structures?

A. X-ray

B. MRI

C. CT Scan

D. Fluoroscopy

MRI, or Magnetic Resonance Imaging, is typically preferred for evaluating soft tissue
structures due to its ability to produce highly detailed images of soft tissues in the body,
such as muscles, ligaments, tendons, and organs. MRI utilizes strong magnetic fields and
radio waves to generate images, which allows for excellent contrast between different
types of soft tissues. This makes it particularly valuable in diagnosing conditions related
to the brain, spine, joints, and other areas where soft tissue assessment is crucial. In
comparison, X-ray imaging is primarily effective for visualizing dense structures such as
bones and is not as effective for soft tissue evaluation. CT scans provide good detail for
both bone and some soft tissue structures, but MRI still offers superior contrast for soft
tissues. Fluoroscopy is mainly used to observe dynamic processes in real-time, such as
the movement of contrast agents through the body, which is less effective for
comprehensive soft tissue assessment. Consequently, MRI stands out as the optimal
choice for soft tissue evaluation.

6. In the Caldwell method for projecting the average skull,
where are the petrous ridges typically located?

A. In the upper third of the orbits
B. In the middle third of the orbits
C. In the lower third of the orbits
D. At the base of the skull

In the Caldwell method, which is used to obtain an accurate radiographic image of the
average skull, the positioning of the petrous ridges is a critical aspect of achieving the
desired projection. When the radiograph is taken correctly, the petrous ridges of the
temporal bones are typically positioned in the lower third of the orbits. This positioning
ensures that the orbits and the rest of the skull are properly visualized, and it allows for
a clear depiction of anatomical landmarks. This method involves a specific angle of the
x-ray beam directed at the patient's forehead, which facilitates the desired projection.
The petrous ridges’ placement in the lower third of the orbits indicates that the x-ray
beam is aligned correctly and that the skull is being imaged in a way that maximizes
clarity and detail. Proper understanding of this projection technique is crucial for
radiologic technologists in accurately diagnosing cranial structures and conditions.
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7. What is an acceptable treatment for a patient suffering
from epistaxis?

A. Tilt head back and pinch nostrils
B. Tilt head forward and breathe through mouth
C. Apply ice to the nose

D. Lie down and elevate the legs

An appropriate treatment for a patient experiencing epistaxis, or a nosebleed, is to tilt
the head forward and breathe through the mouth. This position helps to prevent the
blood from flowing down the back of the throat, which can lead to swallowing blood or
potentially choking. By leaning forward, the patient can allow the blood to exit from the
nostrils rather than being ingested, thereby minimizing the risk of complications.
Additionally, maintaining an upright position while leaning slightly forward promotes
easier control over the bleeding and can generally provide the person with a better sense
of comfort during the episode. This method aligns well with standard first aid
recommendations for handling nosebleeds. Option A suggests tilting the head back,
which can actually cause blood to flow down the throat and increase the risk of aspiration
or swallowing blood, making it a less suitable approach. The application of ice (option C)
can be helpful in reducing swelling or inflammation but does not directly address the
active bleeding. Similarly, lying down and elevating the legs (option D) isn’t a
recommended practice for managing epistaxis and could lead to increased blood pressure
in the head, which may exacerbate the bleeding.

8. Which of the following controls the quality of an x-ray
beam?

A. mA

B. kVp
C. Distance

D. Exposure time

The quality of an x-ray beam refers to its ability to penetrate tissue, which is primarily
influenced by the energy of the x-rays produced. This energy is determined by the peak
kilovoltage (kVp) setting on the x-ray machine. A higher kVp results in x-rays with
greater energy, allowing them to penetrate denser body structures more effectively,
improving the image quality and reducing the likelihood of overexposure in the resultant
radiograph. While milliamperage (mA) affects the quantity of x-rays produced, it does
not directly alter the energy of the x-rays; thus it has limited impact on beam quality. The
distance between the x-ray source and the patient or the film influences the intensity of
the beam but does not change its inherent energy properties. Exposure time impacts the
overall amount of radiation that the patient receives and the density of the image but
does not define the quality of the beam itself. Therefore, kVp is the critical factor that
controls the quality of an x-ray beam, influencing penetration and the overall
effectiveness of the imaging process.
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9. Walls that are considered to be secondary barriers should
be:

A. 0.5 mm of lead thickness and be 2.1 meters (7 feet) tall

B. 0.8 mm of lead thickness and be 2.1 meters (7 feet) tall
C. 1 mm of lead thickness and be 2.5 meters (8 feet) tall
D. 0.6 mm of lead thickness and be 2.5 meters (8 feet) tall

Secondary barriers in radiation protection are essential for minimizing exposure to
secondary radiation, often derived from scatter and leakage radiation produced in
diagnostic imaging environments. The primary function of these barriers is to ensure
that individuals not involved in the imaging process are kept safe from excessive
radiation exposure. Selecting the appropriate lead thickness for secondary barriers is
crucial. The effective thickness is a function of several factors, including the type of
radiation being produced and the anticipated levels of exposure. The standard for
secondary barriers typically falls at a minimum lead thickness of 0.8 mm. This thickness
is effective in providing adequate shielding against the lower energy scatter radiation
common in radiographic procedures, resulting in a significant reduction in exposure risk.
In addition to the lead thickness, the height of the barrier is also important. A height of
2.1 meters (7 feet) is considered adequate for secondary barriers, as it is generally tall
enough to protect individuals who might be standing in typical positions near the
imaging equipment. Thus, the correct answer reflects both the appropriate lead
thickness and height necessary to ensure the safety of individuals from secondary
radiation in a clinical setting.

10. Which of the following is an accepted method of
sterilization?

A. Moist heat

B. Chemical solution
C. Dry heat

D. Cold sterilization

Moist heat is an accepted method of sterilization that effectively destroys
microorganisms, including bacterial spores. It primarily includes techniques such as
autoclaving, where steam under pressure is utilized to achieve sterilization. This method
is particularly favored because it is effective at lower temperatures and is able to
penetrate materials effectively, leading to a more reliable sterilization process. The
principles behind moist heat sterilization involve denaturation of proteins and
destruction of nucleic acids, rendering the microorganisms inactive. Since this method is
widely recognized for its efficiency and reliability in a clinical setting, it aligns with
established standards for sterilization practices in healthcare and laboratory
environments. Other methods such as dry heat and cold sterilization, while they can be
used in certain contexts, do not always achieve the same levels of microorganism
destruction as moist heat does under standard conditions. Additionally, chemical
solutions may be used for disinfection and antisepsis but are not considered a primary
method of complete sterilization, particularly for instruments that must be sterile.
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