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IntroductionIntroduction
Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

• Practice answering questions under realistic conditions,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.

Sample study guide, visit https://edelmensspi.examzify.com
for the full version with hundreds of practice questions 3

SA
M

PLE



How to Use This GuideHow to Use This Guide
This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:
1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.
2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 – 45 minutes).
Review a handful of questions, reflect on the explanations.
3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.
4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.
5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.
6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions
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1. Which statement about Doppler shifts is correct?
A. Doppler shifts always occur when the source and receiver are

in motion.
B. Doppler shifts occur only when the angle between motion

and beam is 90 degrees.
C. Doppler shifts occur when the source and observer are in

motion and the angle is not 90 degrees.
D. Doppler shifts never occur when motion exists.

2. Which is not an acoustic variable?
A. Density
B. Pressure
C. Distance
D. Intensity

3. In a system with a digital scan converter but an analog
input signal, which component is required to convert the
signal to digital form?
A. Hybrid multiplexer
B. Modem
C. Analog to digital converter
D. Digital monitor

4. Which material yields the greatest attenuation?
A. Bone
B. Muscle
C. Fat
D. Water

5. The more pixels per inch:
A. The better temporal resolution
B. The better is the spatial
C. The more shades of gray
D. The higher the reliability
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6. Which ultrasound system component generates the
electrical pulse used to excite the transducer?
A. Display
B. Demodulator
C. Receiver
D. Pulser

7. ______ is the time to complete one cycle.
A. Pulse Duration
B. Pulse Period
C. Period
D. Duration Period

8. Which conversion turns digital signals into analog signals
for display in imaging systems?
A. A-to-D conversion
B. D-to-A conversion
C. DICOM
D. PACS

9. Which pair of medium properties determines the
propagation speed of ultrasound?
A. Density and Elasticity
B. Density and Impedance
C. Viscosity and Density
D. Elasticity and Impedance

10. In a QA study using a tissue-equivalent phantom,
adjusting a brightness control changes reflector brightness
from fully bright to barely visible. Which system parameter
are you evaluating?
A. Resolution
B. Slice thickness
C. System sensitivity
D. Dynamic range
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Answers
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1. C
2. D
3. C
4. A
5. B
6. D
7. C
8. B
9. A
10. C
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Explanations
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1. Which statement about Doppler shifts is correct?
A. Doppler shifts always occur when the source and receiver are

in motion.
B. Doppler shifts occur only when the angle between motion

and beam is 90 degrees.
C. Doppler shifts occur when the source and observer are in

motion and the angle is not 90 degrees.
D. Doppler shifts never occur when motion exists.

Doppler shifts depend on motion along the direction of the ultrasound beam. A frequency
change is produced only when there is relative motion and that motion has a component
toward or away from the transducer, which means the angle between the motion and the
beam is not 90 degrees. If the motion is perpendicular to the beam (angle of 90 degrees),
the cosine factor becomes zero and no Doppler shift occurs. So shifts occur when there is
motion and the angle is not 90 degrees, with stronger shifts as the angle approaches 0
degrees (motion directly toward or away from the beam).  That’s why the correct
statement is that Doppler shifts occur when the source and observer are in motion and
the angle is not 90 degrees. If there is motion but the angle is 90 degrees, no shift; if
there is motion along the beam, a shift is observed.

2. Which is not an acoustic variable?
A. Density
B. Pressure
C. Distance
D. Intensity

Acoustic variables describe the immediate state of the sound field in the
medium—pressure, density, and particle velocity. Intensity is the energy flow carried by
the wave per unit area and is derived from those state quantities (via pressure and
velocity and the medium’s impedance). Because it reflects energy transport rather than a
direct, intrinsic state of the wave, intensity is not considered a fundamental acoustic
variable. Density and pressure are direct properties of the wave, while distance is a
spatial parameter describing propagation. Therefore, intensity stands out as not being a
basic acoustic variable.
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3. In a system with a digital scan converter but an analog
input signal, which component is required to convert the
signal to digital form?
A. Hybrid multiplexer
B. Modem
C. Analog to digital converter
D. Digital monitor

A digital scan converter can only process digital data, so a continuous analog signal must
be turned into a digital form before processing. This is done by an analog-to-digital
converter, which samples the incoming analog signal at regular intervals (the sampling
rate) and assigns each sample to a finite set of levels (the bit depth). The result is a
stream of binary values that the digital scan converter can store, process, and display. If
the signal remained analog, the digital components wouldn’t be able to interpret it
correctly, leading to improper image data. The other devices don’t perform digitization: a
hybrid multiplexer combines signals, a modem handles digital-analog communication,
and a digital monitor displays already digital data.

4. Which material yields the greatest attenuation?
A. Bone
B. Muscle
C. Fat
D. Water

Attenuation grows with how dense and absorptive a tissue is, plus how much it scatters
the sound. Bone is highly dense and mineralized, so it absorbs and scatters ultrasound
energy far more than soft tissues. That combination causes the largest loss of signal per
centimeter, making bone the tissue with the greatest attenuation. Water attenuates very
little, fat attenuates more than water but less than muscle, and muscle attenuates more
than fat but far less than bone. Also, attenuation increases with frequency, so at typical
diagnostic frequencies bone’s attenuation is especially pronounced, leading to strong
signal loss and shadowing behind it.

5. The more pixels per inch:
A. The better temporal resolution
B. The better is the spatial
C. The more shades of gray
D. The higher the reliability

Increasing pixel density raises spatial resolution—the image’s ability to distinguish small,
closely spaced structures. When more pixels fit into each inch, each pixel covers a
smaller area, capturing finer spatial detail and producing crisper, more detailed images.
Temporal resolution, on the other hand, is about how frequently frames are acquired over
time and is not determined by pixel density. The number of shades of gray depends on bit
depth, not how densely pixels sample the scene, and reliability relates to consistency, not
image detail. So higher pixels per inch mainly enhances spatial resolution.
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6. Which ultrasound system component generates the
electrical pulse used to excite the transducer?
A. Display
B. Demodulator
C. Receiver
D. Pulser

The pulser is the part of the ultrasound system that creates the electrical impulse sent to
the transducer to start emission. It delivers a brief, high-voltage pulse right at the
moment of transmission, and this electrical energy makes the piezoelectric elements flex
to generate the ultrasound wave. The pulse’s strength, duration, and polarity shape the
emitted beam’s characteristics, affecting penetration, resolution, and imaging timing.
The pulser’s timing is tightly synchronized with the system to coordinate transmission
and later reception.  The other components work after transmission. The display shows
the resulting image from processed echoes, not the transmit energy. The demodulator is
part of the reception chain, converting the received high-frequency signal to a form
suitable for analysis. The receiver handles amplification, filtering, and processing of
echoes after they return.

7. ______ is the time to complete one cycle.
A. Pulse Duration
B. Pulse Period
C. Period
D. Duration Period

Period is the time it takes for the wave to complete one cycle. It’s the duration of a single
oscillation, and it’s the reciprocal of frequency (Period = 1 / f). So a higher frequency
means a shorter period; for example, a 5 MHz wave has a period of about 0.2
microseconds.  In pulsed ultrasound, this concept still applies to each cycle within the
pulse, but other terms describe different timing. Pulse duration is how long the pulse is
actually emitted (the on-time of the pulse), while pulse period is the time from the start
of one pulse to the start of the next pulse (including the off-time). The term duration
period isn’t a standard term.
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8. Which conversion turns digital signals into analog signals
for display in imaging systems?
A. A-to-D conversion
B. D-to-A conversion
C. DICOM
D. PACS

Digital-to-analog conversion is the process that turns digital signals into analog signals
for display. The imaging data are stored as discrete digital values representing
brightness or color, but the display device often requires a continuous analog signal to
drive its pixels. A digital-to-analog converter translates each pixel’s digital value into a
corresponding voltage or current, creating the smooth range of brightness levels needed
to render the image on the screen.   The opposite process, A-to-D conversion, would
convert analog signals back into digital data, which happens at detectors or scanners
rather than at the display stage. DICOM is a standard for image formats and metadata,
and PACS is a system for storing and transmitting images; neither is a signal conversion
step for display.

9. Which pair of medium properties determines the
propagation speed of ultrasound?
A. Density and Elasticity
B. Density and Impedance
C. Viscosity and Density
D. Elasticity and Impedance

Propagation speed of ultrasound is determined by how easily the medium can be
compressed and how much mass there is per unit volume. This is captured by elasticity
(stiffness, such as the bulk modulus) and density. A stiffer medium (higher elasticity)
tends to accelerate the wave, while a denser medium (higher density) tends to slow it
down. The relation c ≈ sqrt(K/ρ) (with K representing the appropriate elastic modulus)
shows why both properties matter together. Viscosity mainly affects how quickly the
waveform is damped as it travels, not the speed itself, and impedance (Z = ρc) is a
derived product that influences reflections at boundaries but does not set the
propagation speed. Therefore, density and elasticity together determine how fast
ultrasound travels.
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10. In a QA study using a tissue-equivalent phantom,
adjusting a brightness control changes reflector brightness
from fully bright to barely visible. Which system parameter
are you evaluating?
A. Resolution
B. Slice thickness
C. System sensitivity
D. Dynamic range

The key idea being tested is how well the system detects and displays weak echoes. When
you adjust the brightness (gain) and watch a reflector in a tissue-equivalent phantom go
from clearly bright to barely visible, you’re examining the scanner’s sensitivity—the
ability to pick up and present low-amplitude echoes. If the reflector remains visible as
you lower the brightness, the system is highly sensitive; if it quickly disappears,
sensitivity is limited. This is distinct from resolution (how well close structures are
separated), slice thickness (the elevational thickness of the beam), and dynamic range
(the span of echo intensities the display can represent).
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Next StepsNext Steps
Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:

https://edelmensspi.examzify.com

We wish you the very best on your exam journey. You've got this!
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