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1. Which type of cystic mass appears hypoechoic on
ultrasound?
A. Simple cyst
B. Complex cyst
C. Hemorrhagic cyst
D. Solid mass

2. The best axial resolution will be apparent if the
sonographer performs an exam with a transducer that has
which characteristic?
A. Longer pulse length
B. Longer wavelength
C. Shorter pulse length
D. More ringing in the pulse

3. What is the role of gel in ultrasound imaging?
A. To increase the color contrast in images
B. To eliminate air between the transducer and skin
C. To sterilize the skin surface before imaging
D. To enhance the durability of the transducer

4. What is the effect of tissue density on ultrasound wave
propagation?
A. Denser tissues absorb ultrasound waves more efficiently
B. Denser tissues reflect ultrasound waves more efficiently
C. Tissue density has no effect on ultrasound wave propagation
D. All tissues reflect ultrasound waves equally

5. What is the primary focus of an obstetric sonogram?
A. To evaluate the fetus and monitor pregnancy
B. To assess the mother's health
C. To check for genetic disorders
D. To prepare the mother for labor

3Sample study guide. Visit https://ardms.examzify.com for the full version

SA
M

PLE



6. What is a function of the receiver?
A. It changes and displays the signal sent from the transducer

to the monitor
B. It controls the collaboration of the synergy of the ultrasound

components
C. It shapes the ultrasound beam
D. It stores images and video clips

7. What is the primary use of 3D ultrasound in obstetrics?
A. To determine fetal heart rate
B. To visualize the anatomy of the fetus in greater detail
C. To assess placental location
D. To monitor fetal movement

8. Which name describes how the angles of the incident and
transmission beams are related to the speed of the two
media?
A. Bernoulli's principle
B. Curie point
C. Huygens' principle
D. Snell's law

9. Assume that a sound beam is traveling in soft tissue.
Calculate the attenuation coefficient if the frequency is 12
MHz.
A. 12 dB/cm
B. 6 dB/cm
C. 8 dB/cm
D. 10 dB/cm

10. Why does grayscale imaging require the use of pulsed
wave ultrasound?
A. To determine the bandwidth
B. To determine the depth of the reflector
C. To optimize penetration
D. To optimize temporal resolution
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1. B
2. C
3. B
4. B
5. A
6. A
7. B
8. D
9. B
10. D
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Explanations
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1. Which type of cystic mass appears hypoechoic on
ultrasound?
A. Simple cyst
B. Complex cyst
C. Hemorrhagic cyst
D. Solid mass

A complex cyst is characterized by having both fluid and solid components, which can
lead to varying echogenicity on ultrasound. Typically, complex cysts present as
hypoechoic areas due to the presence of debris or thickened walls, which contrasts with
the surrounding structures and can indicate the need for further evaluation.  In contrast,
simple cysts are generally anechoic (completely dark) due to their homogenous fluid
content, while hemorrhagic cysts often appear echogenic because of the presence of
blood, which alters their appearance. Solid masses, on the other hand, typically have
varying levels of echogenicity, depending on their tissue composition, but will not be
classified as hypoechoic in the same context as a complex cyst. Thus, the characteristics
of a complex cyst make it identifiable on ultrasound as hypoechoic, differentiating it
from other types of cystic and solid masses.

2. The best axial resolution will be apparent if the
sonographer performs an exam with a transducer that has
which characteristic?
A. Longer pulse length
B. Longer wavelength
C. Shorter pulse length
D. More ringing in the pulse

The best way to achieve high axial resolution is by using a transducer with a shorter
pulse length. This is because a shorter pulse length allows for better spatial accuracy,
resulting in clearer and more precise images. The other options, such as longer pulse
length and longer wavelength, decrease the resolution and result in more blurred
images. Additionally, having more ringing in the pulse can also degrade the image
quality as it leads to overlapping signals and decreased contrast.
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3. What is the role of gel in ultrasound imaging?
A. To increase the color contrast in images
B. To eliminate air between the transducer and skin
C. To sterilize the skin surface before imaging
D. To enhance the durability of the transducer

In ultrasound imaging, the primary purpose of gel is to eliminate air between the
transducer and the skin. Air is a poor conductor of ultrasound waves, which can lead to
significant loss of signal and image quality. By applying gel, a medium is created that
allows for better transmission of the ultrasound waves from the transducer into the body,
as well as from the body back to the transducer. This ensures that the ultrasound waves
effectively penetrate the skin and return clearer signals, thereby enhancing the quality of
the images produced.  The other options do not accurately reflect the gel's function in
ultrasound. For instance, while contrast may be an important aspect of imaging, gel itself
does not serve to increase color contrast; it primarily functions as a conductive medium.
Additionally, gel is not used for sterilization processes prior to imaging; rather, it is used
to facilitate the transmission of sound. Lastly, enhancing the durability of the transducer
is also not a role of the gel; the gel is strictly for acoustic coupling, not for protective
purposes.

4. What is the effect of tissue density on ultrasound wave
propagation?
A. Denser tissues absorb ultrasound waves more efficiently
B. Denser tissues reflect ultrasound waves more efficiently
C. Tissue density has no effect on ultrasound wave propagation
D. All tissues reflect ultrasound waves equally

The correct answer highlights the relationship between tissue density and the efficiency
of reflection of ultrasound waves. Denser tissues possess higher acoustic impedance,
which is the measure of resistance a material provides to the transmission of ultrasound
waves. When ultrasound waves travel from a less dense to a denser medium, a greater
proportion of the waves is reflected back at the interface due to the difference in acoustic
impedance. This property is critical in diagnostic imaging, as it allows for the
visualization of the internal structures and boundaries of tissues.   While denser tissues
do absorb some ultrasound waves, the key factor in ultrasound imaging is the reflection
at interfaces, which provides the contrast necessary for creating images. Other options
mention absorption or suggest a lack of influence from tissue density, which does not
account for the significant role tissue composition and structure play in how ultrasound
waves interact with different mediums. Understanding this interaction is essential to
interpreting ultrasound images and ensuring accurate diagnostics.
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5. What is the primary focus of an obstetric sonogram?
A. To evaluate the fetus and monitor pregnancy
B. To assess the mother's health
C. To check for genetic disorders
D. To prepare the mother for labor

The primary focus of an obstetric sonogram is to evaluate the fetus and monitor the
progression of the pregnancy. This type of ultrasound is designed to provide essential
information about the development of the fetus, including its size, anatomy, and position
within the uterus. Accurate assessment through obstetric sonography enables healthcare
providers to monitor vital signs and detect any potential complications early, ensuring
both maternal and fetal health are safeguarded throughout the pregnancy.  Monitoring
the fetus is crucial because it can inform the healthcare team about growth parameters,
gestational age, and any potential abnormalities that could affect the pregnancy. While
aspects of maternal health, genetic disorders, and labor preparation can be adjunct
topics in the broader context of obstetric care, the core objective of an obstetric
sonogram remains centered on the fetus and the ongoing evaluation of the pregnancy's
status.

6. What is a function of the receiver?
A. It changes and displays the signal sent from the transducer

to the monitor
B. It controls the collaboration of the synergy of the ultrasound

components
C. It shapes the ultrasound beam
D. It stores images and video clips

A function of the receiver is to change and display the signal that is sent from the
transducer to the monitor. This signal is converted from sound waves to an image on the
monitor, allowing the user to view and interpret the images. Option B is incorrect
because the receiver does not control the collaboration or synergy of the ultrasound
components; this is done by the system software. Option C is incorrect because shaping
the ultrasound beam is the function of the transducer, not the receiver. Option D is
incorrect because storing images and video clips is the function of the image storage
system, not the receiver.
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7. What is the primary use of 3D ultrasound in obstetrics?
A. To determine fetal heart rate
B. To visualize the anatomy of the fetus in greater detail
C. To assess placental location
D. To monitor fetal movement

The primary use of 3D ultrasound in obstetrics is to visualize the anatomy of the fetus in
greater detail. This advanced imaging technique provides a more comprehensive view of
the fetal structures compared to traditional 2D ultrasound. It allows for the assessment
of facial features, organ development, and anatomical anomalies, which can be invaluable
for early diagnosis and management of potential issues.   While other forms of
ultrasound can be effective in determining fetal heart rate, assessing placental location,
and monitoring fetal movement, they do not offer the same level of detailed anatomical
visualization that 3D ultrasound provides. This capability is particularly important for
understanding complex fetal conditions and ensuring appropriate prenatal care, making
it a central application of 3D imaging in obstetrics.

8. Which name describes how the angles of the incident and
transmission beams are related to the speed of the two
media?
A. Bernoulli's principle
B. Curie point
C. Huygens' principle
D. Snell's law

Snell's Law describes how the angles of the incident and transmission beams are related
to the speed of the two media. It is also known as the Law of Refraction in physics. This
law states that the ratio of the sine of the angle of incidence to the sine of the angle of
refraction is equal to the ratio of the velocities of light in the two media. This
relationship is essential in understanding how light rays bend as they pass from one
medium to another, such as from air to water or from water to glass.   Option A,
Bernoulli's principle, is related to fluid dynamics and describes the relationship between
the pressure and velocity of a fluid. Option B, Curie point, refers to the temperature at
which a ferromagnetic material loses its magnetic properties. Option C, Huygens'
principle, explains how every point on a wavefront can be considered as a source of
secondary wavelets that combine to form the wavefront in the next time period.
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9. Assume that a sound beam is traveling in soft tissue.
Calculate the attenuation coefficient if the frequency is 12
MHz.
A. 12 dB/cm
B. 6 dB/cm
C. 8 dB/cm
D. 10 dB/cm

Attenuation coefficient is an important factor in understanding how sound waves weaken
as they travel through a medium. In soft tissue, with a frequency of 12 MHz, the typical
attenuation coefficient is around 0.5 dB/cm/MHz. Therefore, with a frequency of 12 MHz,
the attenuation coefficient would be calculated as 0.5 dB/cm/MHz * 12 MHz = 6 dB/cm.
This is why the correct answer is B.   The other options are incorrect because they do not
correspond to the correct attenuation coefficient for soft tissue at a frequency of 12 MHz.

10. Why does grayscale imaging require the use of pulsed
wave ultrasound?
A. To determine the bandwidth
B. To determine the depth of the reflector
C. To optimize penetration
D. To optimize temporal resolution

Grayscale imaging requires the use of pulsed wave ultrasound to optimize temporal
resolution. Temporal resolution refers to the ability of the system to distinguish two
structures that are close together in time. By using pulsed wave ultrasound in grayscale
imaging, it helps to improve the clarity and resolution of moving structures or
boundaries, such as in cardiac imaging where the temporal resolution is essential for
accurately assessing dynamic structures like the heart valves. Therefore, using pulsed
wave ultrasound helps to optimize the temporal resolution in grayscale imaging.  Options
A, B, and C are not directly related to the reason why grayscale imaging requires the use
of pulsed wave ultrasound. Bandwidth, depth of the reflector, and penetration are
important factors in ultrasound imaging but do not specifically address the need for
pulsed wave ultrasound in optimizing temporal resolution in grayscale imaging.
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