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1. How are amplitude and intensity related?
A. Unrelated
B. Inversely
C. Directly
D. Exponentially

2. Which pulse duration is preferred for diagnostic imaging?
A. Long duration pulses
B. Short duration pulses
C. Medium duration pulses
D. Variable duration pulses

3. What is the value signified by '10^-1' in the prefix
notation?
A. Greater than 1
B. Less than 1
C. Exactly 0
D. Exactly 1

4. In the context of ultrasound, what happens at a boundary
with normal incidence?
A. Reflection occurs regardless of impedance differences
B. Only energy is transmitted
C. Transmission is always complete
D. Reflection generally occurs based on impedance

5. In pulsed wave transducers, how are PZT thickness and
frequency related?
A. Inversely related
B. Directly related
C. Not related
D. Randomly related
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6. What term describes the intensity of a sound beam
averaged over time?
A. Spatial
B. Peak
C. Average
D. Temporal

7. What does increased path length in soft tissue do to sound
intensity?
A. Increases sound intensity
B. Decreases sound intensity
C. Has no effect on sound intensity
D. Causes variations in sound intensity

8. Which parameter is influenced by both density and
stiffness?
A. Speed of sound
B. Frequency
C. Amplitude
D. Pressure

9. Sound waves are categorized as what type of waves?
A. Transverse
B. Longitudinal
C. Electromagnetic
D. Surface

10. Humans can hear audible sound waves ranging from
which frequencies?
A. 10 Hz and 15,000 Hz
B. 20 Hz and 20,000 Hz
C. 30 Hz and 25,000 Hz
D. 50 Hz and 30,000 Hz
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Answers
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1. C
2. B
3. B
4. D
5. A
6. D
7. B
8. A
9. B
10. B
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Explanations
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1. How are amplitude and intensity related?
A. Unrelated
B. Inversely
C. Directly
D. Exponentially

Amplitude and intensity are directly related in the context of ultrasound and wave
physics. Intensity is defined as the power per unit area carried by a wave, and it is
proportional to the square of the amplitude of that wave. This means that as the
amplitude of a sound wave increases, the intensity of that sound wave also increases.  
When you have a higher amplitude, which represents the maximum strength of the wave,
the energy carried by the wave increases significantly, resulting in higher intensity. This
relationship illustrates that intensity does not change linearly with amplitude; rather, it
grows more significantly because of the squared relationship.   Understanding this direct
relationship is crucial in sonography, as it helps practitioners gauge how changes in
amplitude can impact the intensity of the ultrasound waves being used for imaging. This
knowledge affects settings and adjustments made during ultrasound procedures to
ensure optimal image quality and patient safety.

2. Which pulse duration is preferred for diagnostic imaging?
A. Long duration pulses
B. Short duration pulses
C. Medium duration pulses
D. Variable duration pulses

Short duration pulses are preferred for diagnostic imaging because they improve the
spatial resolution and contrast resolution of the images obtained. Reduced pulse
duration allows for finer detail in the images by minimizing the number of cycles in each
pulse, which enhances the ability to distinguish between closely spaced structures.  
Shorter pulses result in more precise timing when the ultrasound machine is interpreting
the returning echo signals. This leads to a clearer distinction between adjacent tissues,
which is critical for accurate diagnosis. Additionally, shorter pulse durations lead to
improved axial resolution— the ability to visualize structures that are positioned closely
together along the direction of the sound wave's travel.  In contrast, longer pulse
durations can result in decreased resolution and can mask finer details within the tissues
being examined. Thus, short duration pulses are essential for effective and accurate
diagnostic imaging.

3. What is the value signified by '10^-1' in the prefix
notation?
A. Greater than 1
B. Less than 1
C. Exactly 0
D. Exactly 1

The prefix notation '10^-1' signifies a value that is less than 1. In scientific notation, the
exponent indicates how many places to move the decimal point. A negative exponent,
such as -1, means that the decimal point is moved to the left, which results in a fraction.
Specifically, '10^-1' equals 0.1, which is indeed less than 1. This notation is commonly
used in various scientific fields to denote values that are small or less than unity,
reflecting the important concept of scales and magnitudes in measurements.
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4. In the context of ultrasound, what happens at a boundary
with normal incidence?
A. Reflection occurs regardless of impedance differences
B. Only energy is transmitted
C. Transmission is always complete
D. Reflection generally occurs based on impedance

When ultrasound waves encounter a boundary with normal incidence, the interaction
between the waves and the boundary is influenced by the acoustic impedance of the
materials involved. Acoustic impedance is a property that determines how much sound
pressure is transmitted versus reflected at the boundary.  When there is a difference in
acoustic impedance between two tissues or materials at normal incidence, some of the
ultrasound energy will typically be reflected back into the first medium, while some will
be transmitted into the second medium. The general principle is that the greater the
difference in impedance, the greater the proportion of sound energy that is reflected.
Therefore, reflection generally occurs based on the impedance differences present at the
boundary.  This principle is crucial in ultrasound imaging because it helps to generate
the echoes that create the images we evaluate. The impedance difference is critical in
determining how much of the wave will reflect back and how much will be transmitted,
ultimately affecting the quality and clarity of the images obtained.  In summary, at
boundaries with normal incidence, the reflection that occurs is primarily determined by
the impedance differences between the two media, making the understanding of these
concepts essential for interpreting ultrasound images accurately.

5. In pulsed wave transducers, how are PZT thickness and
frequency related?
A. Inversely related
B. Directly related
C. Not related
D. Randomly related

In pulsed wave transducers, the frequency of the ultrasound waves produced is inversely
related to the thickness of the piezoelectric material (PZT). This relationship is
fundamental to the operation of ultrasound transducers and is governed by the principles
of resonance.  When the thickness of the PZT crystal is decreased, the natural frequency
of vibration increases. This means that thinner crystals will vibrate at higher frequencies
when an electrical impulse is applied, producing a higher frequency ultrasound wave.
Conversely, if the thickness of the PZT crystal is increased, the frequency of the
generated ultrasound decreases, resulting in a lower frequency wave. The inverse
relationship ensures that transducers can be designed to operate at specific frequencies
by manipulating the thickness of the PZT material.  This understanding is crucial for
clinicians and sonographers, as different clinical applications require different
frequencies for optimal imaging and diagnostics.
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6. What term describes the intensity of a sound beam
averaged over time?
A. Spatial
B. Peak
C. Average
D. Temporal

The term that describes the intensity of a sound beam averaged over time is "temporal."
When we discuss the intensity of an ultrasound beam, it can be analyzed in various
contexts, one of which is its temporal characteristics. Temporal intensity specifically
refers to the average intensity of the ultrasound beam during a specific time period,
typically taking into account the pulse duration and the intervals between pulses. This
aspect is crucial for understanding the exposure level and potential thermal effects on
tissues.  In sonography, knowing the temporal intensity helps in evaluating how the
ultrasound energy interacts with body tissues over a period, and it is often used in safety
assessments to minimize potential risks associated with ultrasound exposure.

7. What does increased path length in soft tissue do to sound
intensity?
A. Increases sound intensity
B. Decreases sound intensity
C. Has no effect on sound intensity
D. Causes variations in sound intensity

In soft tissue, as the path length of sound waves increases, the intensity of the sound
decreases. This phenomenon occurs due to the attenuation of sound as it travels through
the medium. Attenuation refers to the reduction in the power of the sound wave as it
propagates, which is caused by factors such as absorption, scattering, and reflection. 
When sound travels through soft tissue, these interactions result in a loss of energy over
distance. Therefore, the longer the path length through the tissue, the more significant
the attenuation effect, leading to a decrease in sound intensity. The reduction in
intensity can affect the quality of the ultrasound image and the ability to visualize
structures within the body.   Understanding this principle is vital in sonography, as it
helps practitioners gauge the effective imaging depth, make appropriate adjustments in
gain settings, and anticipate how various tissue types and conditions may influence the
transmitted ultrasound signals.
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8. Which parameter is influenced by both density and
stiffness?
A. Speed of sound
B. Frequency
C. Amplitude
D. Pressure

The speed of sound in a medium is determined by the medium's density and its stiffness
(or bulk modulus). This relationship can be understood through the formula for the
speed of sound, which states that the speed is equal to the square root of the stiffness
divided by the density. When the stiffness of a medium increases, the molecules within
that medium can transmit sound waves more effectively, resulting in higher sound speed.
Conversely, an increase in density can slow down the speed of sound, as heavier materials
typically require more energy to propagate sound waves.  Understanding that both
density and stiffness play crucial roles in sound propagation allows for an appreciation of
how changes in material properties affect ultrasound techniques. This characteristic is
particularly relevant in sonography, where sound waves are used to create images of
internal structures.   The other parameters listed do not depend on both density and
stiffness. Frequency, for example, is primarily determined by the sound source and does
not directly relate to the medium's properties in the same way. Amplitude reflects the
strength or intensity of the wave but does not inherently involve density and stiffness.
Pressure is a measure of force per unit area and is not influenced by the medium's
density and stiffness in the context of sound speed.

9. Sound waves are categorized as what type of waves?
A. Transverse
B. Longitudinal
C. Electromagnetic
D. Surface

Sound waves are classified as longitudinal waves due to the way they propagate through a
medium. In longitudinal waves, the displacement of the medium's particles occurs
parallel to the direction in which the wave travels. When a sound wave travels, it causes
the particles of the medium (such as air, water, or solids) to compress and rarefy,
creating regions of high and low pressure in the medium. This movement enables the
sound to carry energy away from the sound source.  In contrast, transverse waves, such
as light or electromagnetic waves, involve particle motion that is perpendicular to the
direction of wave propagation. Surface waves, commonly seen in water, exhibit both
transverse and longitudinal wave characteristics, but are not applied to sound
propagation in this context. Therefore, the classification of sound as longitudinal is
based on the fundamental behavior of how it travels through various media.
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10. Humans can hear audible sound waves ranging from
which frequencies?
A. 10 Hz and 15,000 Hz
B. 20 Hz and 20,000 Hz
C. 30 Hz and 25,000 Hz
D. 50 Hz and 30,000 Hz

The range of frequencies that humans can typically hear is from 20 Hz to 20,000 Hz (20
kHz). This range is considered the audible spectrum for human hearing. Below 20 Hz is
classified as infrasound, which is not audible to humans, while frequencies above 20 kHz
fall into the category of ultrasound, which exceeds human hearing capability.  The choice
indicating 20 Hz to 20,000 Hz accurately reflects this well-established understanding of
human auditory perception. The upper limit of hearing capability tends to decrease with
age, making the 20 kHz threshold significant as it is the boundary of what is generally
audible to younger individuals. Understanding this information is crucial in fields like
audiology, sound engineering, and sonography, where sound wave properties are
fundamentally important.

 v-1753480402 | Page 12Sample study guide. Visit https://ardmsspi.examzify.com for the full version

SA
M

PLE


