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1. What does SNR stand for in the context of MRI?
A. Signal to Noise Ratio
B. Spatial Noise Reduction
C. Sensitivity of Noise Response
D. Speed of Noise Recovery

2. Which component of MRI technology is primarily
responsible for signal reception?
A. The gradient system
B. The RF coil
C. The main magnet
D. The computer system

3. What is an effect of increasing slice thickness on partial
voluming?
A. Increased partial voluming
B. Decreased partial voluming
C. Increased SNR
D. No effect on partial voluming

4. What effect does doubling the NEX have on SNR?
A. The SNR is halved.
B. The SNR changes by a factor of √2.
C. There is no change in SNR.
D. The SNR increases linearly.

5. What does velocity encoding (VENC) accomplish in PCA
imaging?
A. It compensates for projected flow velocity within vessels.
B. It suppresses background tissue signals.
C. It enhances the resolution of images.
D. It reduces imaging time for scans.
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6. What type of tissue typically has an intermediate T1 time?
A. Fat based tissues
B. Fluid based tissues
C. Water based tissues
D. Cartilage tissues

7. What is the primary cause of susceptibility artefacts?
A. Inaccurate patient positioning
B. Magnetization of tissues in a magnetic field
C. Inconsistent RF pulse application
D. Rapid fluctuations in the magnetic field

8. What is the main advantage of using quadrature coils over
linear coils?
A. They are cheaper to produce
B. They increase the signal-to-noise ratio
C. They reduce scan time
D. They are lighter and easier to handle

9. What is the relationship between noise and NEX in MRI
imaging?
A. Noise increases linearly.
B. Noise decreases as NEX increases.
C. Noise only increases by the square root of NEX.
D. Noise remains constant regardless of NEX.

10. Which imaging modality can reveal T2 shine through
phenomena?
A. CT Imaging
B. DWI Imaging
C. Ultrasound Imaging
D. X-ray Imaging
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1. A
2. B
3. A
4. B
5. A
6. C
7. B
8. B
9. C
10. B
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Explanations
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1. What does SNR stand for in the context of MRI?
A. Signal to Noise Ratio
B. Spatial Noise Reduction
C. Sensitivity of Noise Response
D. Speed of Noise Recovery

In the context of MRI, SNR stands for Signal to Noise Ratio. This term is crucial in
medical imaging as it quantifies the level of the desired signal to the level of background
noise. A high SNR indicates that the image has a strong and clear signal compared to the
noise, which is essential for producing high-quality diagnostic images.   In MRI, the
signal comes from the hydrogen nuclei in the body being excited by radiofrequency
pulses, while noise can arise from various sources, such as electronic interference or
physiological motion. A higher SNR means clearer images that are more reliable for
accurate diagnosis. This is particularly important in assessing subtle pathologies, where
distinguishing between noise and real signals can significantly impact patient care.
Therefore, optimizing SNR is a major focus in MRI techniques and technology.

2. Which component of MRI technology is primarily
responsible for signal reception?
A. The gradient system
B. The RF coil
C. The main magnet
D. The computer system

The RF coil is primarily responsible for signal reception in MRI technology. This
component is crucial as it detects the radiofrequency signals emitted by hydrogen nuclei
in the body after they have been excited by the radiofrequency pulse. When the RF coil is
positioned close to the area being examined, it captures these signals and converts them
into electrical impulses, which are then processed to create detailed images of the
internal structures.  The sensitivity and type of RF coil used can significantly influence
the quality of the MRI images produced. Different coils may be designed for various
anatomical regions, enhancing signal detection and improving overall image resolution.
Therefore, understanding the role of the RF coil is essential for MRI operations and
achieving optimal imaging results.
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3. What is an effect of increasing slice thickness on partial
voluming?
A. Increased partial voluming
B. Decreased partial voluming
C. Increased SNR
D. No effect on partial voluming

Increasing slice thickness in MRI indeed leads to increased partial voluming. Partial
voluming occurs when a voxel, which is the smallest distinguishable box-shaped part of a
3D image, contains multiple tissue types. As slice thickness increases, the probability
that each voxel captures multiple anatomical structures or different tissues rises, which
can blur the boundaries between these tissues.  Increased slice thickness means that
more tissue is sampled within a single slice. Consequently, if a voxel encompasses both
fat and muscle, for example, the resultant signal is an average of those different tissues
rather than being specific to one type. This averaging effect can lead to inaccuracies in
interpreting the image, as transitions between tissues can appear less defined and more
blended.  While there are benefits to increasing slice thickness, such as improvements in
signal-to-noise ratio (SNR) due to capturing more signal, it does not negate the fact that
it raises the risk of partial voluming. Therefore, the correct understanding is that
increasing slice thickness results in greater partial voluming effects in MRI imaging.

4. What effect does doubling the NEX have on SNR?
A. The SNR is halved.
B. The SNR changes by a factor of √2.
C. There is no change in SNR.
D. The SNR increases linearly.

Doubling the number of excitations (NEX) in an MRI scan leads to an increase in the
signal-to-noise ratio (SNR) by a factor of the square root of 2 (√2). This relationship
arises because SNR is dependent on both the amount of signal generated and the noise
present in the system.   When you increase NEX, you effectively average the signal across
multiple acquisitions. This averaging increases the signal strength but does not fully
increase the noise in the same proportion because the noise sources are normally
distributed. Therefore, while the signal increases linearly with NEX, the noise increases
less significantly, following a statistical principle that leads to the square root
relationship. Consequently, the actual improvement in SNR is √NEX, which specifically
means that doubling NEX results in an increase in SNR by about 41%, or √2. 
Understanding this relationship is essential for optimizing image quality in MRI, as it
allows practitioners to balance scan time and image clarity effectively.

9Sample study guide. Visit https://asmirtmriaccred.examzify.com for the full version

SA
M

PLE



5. What does velocity encoding (VENC) accomplish in PCA
imaging?
A. It compensates for projected flow velocity within vessels.
B. It suppresses background tissue signals.
C. It enhances the resolution of images.
D. It reduces imaging time for scans.

Velocity encoding (VENC) is a critical parameter in phase contrast angiography (PCA)
MRI that is specifically designed to measure and compensate for blood flow velocities
within vessels. This technique involves the use of specific gradients that enable the MRI
system to detect the velocity of flowing blood by assessing the phase shifts in the MRI
signals. When VENC is appropriately set, it allows for accurate quantification of flow and
helps to differentiate between stationary tissue and moving blood, which is essential for
obtaining clear images of vascular structures.  In contrast, options related to suppressing
background signals, enhancing image resolution, or reducing imaging time pertain to
different aspects of MRI technology rather than the specific role that VENC plays in
phase contrast imaging. While managing tissue signals, resolution, and imaging time are
important factors in MRI, they do not reflect the primary function of velocity encoding in
this context, which is focused on making precise measurements of flow velocity within
the imaged area. This accurate depiction of blood flow dynamics is crucial for diagnosing
various vascular conditions and understanding hemodynamics within the circulatory
system.

6. What type of tissue typically has an intermediate T1 time?
A. Fat based tissues
B. Fluid based tissues
C. Water based tissues
D. Cartilage tissues

Water-based tissues usually exhibit an intermediate T1 relaxation time because they
contain a moderate amount of free water compared to fat or fluid-based tissues. T1, or
longitudinal relaxation time, is influenced by the interactions between the protons in a
given tissue and their surrounding environment.   In water-based tissues, the fat content
is relatively lower, which results in a T1 time that is longer than that of fat-based tissues,
where protons relax quickly due to their tight packing. Conversely, fluid-based tissues,
such as cerebrospinal fluid, tend to have much longer T1 times due to their high water
content and lack of molecular structure that facilitates rapid relaxation.   Cartilage
tissues display unique properties due to their composition, which includes both water
and a dense extracellular matrix. This composition can create a variability in T1
relaxation times that may not consistently fall into the "intermediate" category compared
to dedicated water-based tissues.  By understanding the relationship between tissue
composition and T1 relaxation times, one can better interpret MRI results and the
characteristics of different tissues within the body.

10Sample study guide. Visit https://asmirtmriaccred.examzify.com for the full version

SA
M

PLE



7. What is the primary cause of susceptibility artefacts?
A. Inaccurate patient positioning
B. Magnetization of tissues in a magnetic field
C. Inconsistent RF pulse application
D. Rapid fluctuations in the magnetic field

The primary cause of susceptibility artefacts is related to the magnetization of tissues in
a magnetic field. When imaging, variations in the magnetic susceptibility between
different tissues can lead to local field inhomogeneities. This means that certain tissues,
such as fat and air, have different magnetic properties compared to surrounding tissues
like muscle or water.   When these differing magnetic susceptibilities are present, they
create disruptions in the uniformity of the magnetic field. This can cause the precession
frequency of protons in the magnetic field to vary, leading to phase mismatches that
manifest as artefacts in the final image. These artefacts can appear as distortions or
signal loss in areas near structures with significant differences in magnetic
susceptibility.  Understanding this concept is crucial for MRI technicians, as
susceptibility artefacts can affect the diagnostic quality of images and may require
adjustments in imaging parameters or techniques to minimize their impact. Adjusting
patient positioning or optimizing RF pulse sequences may help enhance image quality,
but it is the inherent differences in tissue magnetization that fundamentally create these
artefacts.

8. What is the main advantage of using quadrature coils over
linear coils?
A. They are cheaper to produce
B. They increase the signal-to-noise ratio
C. They reduce scan time
D. They are lighter and easier to handle

The main advantage of using quadrature coils over linear coils lies in their ability to
increase the signal-to-noise ratio (SNR). Quadrature coils are designed to receive signals
in two orthogonal directions, which allows for more efficient signal capture from the
magnetic field. This dual reception enables them to collect more data simultaneously
compared to linear coils, which typically receive signals from only one direction.   Higher
SNR is critical in MRI as it leads to clearer images with greater detail. This improved
image quality is particularly beneficial for diagnosing and assessing various medical
conditions. Therefore, the enhanced SNR provided by quadrature coils is paramount in
improving the overall effectiveness of MRI scans.   While other options may touch on
aspects such as production costs, scan times, or coil weight, they do not directly address
the fundamental advantage of quadrature coils in terms of signal collection and image
quality enhancement.
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9. What is the relationship between noise and NEX in MRI
imaging?
A. Noise increases linearly.
B. Noise decreases as NEX increases.
C. Noise only increases by the square root of NEX.
D. Noise remains constant regardless of NEX.

In MRI imaging, the relationship between noise and the number of excitations (NEX) is
foundational to understanding image quality. As the NEX increases, the amount of signal
data collected is amplified, which correlates with noise behavior. Specifically, noise is
known to increase by the square root of NEX. This means that if you double the NEX, the
noise level will increase only by a factor of about 1.41 (the square root of 2) rather than
doubling the noise in a linear manner.   This property is crucial because it illustrates that
while increasing NEX improves the signal-to-noise ratio (SNR) by enhancing the overall
signal collected, the increase in noise does not escalate proportionately. Therefore,
employing a higher NEX can result in clearer images without a corresponding excessive
increase in noise, leading to better diagnostic efficacy without requiring vastly longer
scan times.   Understanding this concept helps practitioners optimize imaging protocols
to balance scan efficiency and image quality, which is essential in a clinical setting.

10. Which imaging modality can reveal T2 shine through
phenomena?
A. CT Imaging
B. DWI Imaging
C. Ultrasound Imaging
D. X-ray Imaging

The T2 shine-through phenomenon is particularly associated with diffusion-weighted
imaging (DWI) in MRI. This occurs when a lesion's signal is influenced by both its
inherent properties and the T2 relaxation time. In DWI, areas with high cellularity or
restricted diffusion appear hyperintense due to the high signal generated from water
molecules being restrained in their movement. As a result, these lesions may exhibit T2
shine-through, where they appear bright due to both their diffusion characteristics and
T2 effects.  DWI is critical in detecting certain types of lesions, especially in the brain,
where it helps to differentiate between different tissue types and pathologies, including
tumors and abscesses. This characteristic is less prominent in other imaging modalities.
For example, CT imaging largely provides information based on density rather than the
characteristics of water movement; ultrasound utilizes sound waves and is not influenced
by T2 properties, and X-ray imaging primarily reveals structural information without the
ability to depict tissue characteristics like T2 effects. Thus, DWI is uniquely positioned to
demonstrate the T2 shine-through phenomenon in MRI.
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