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1. Another term used for "fever" is:
A. Hypothermia
B. Apnea
C. Dystonia
D. Febrile

2. Shimming in MRI can be performed by all the following
EXCEPT:

A. Turning the shim coil off and on rapidly

B. Adding current to the gradient coils

C. Adding metal to different coils within the shim coil
D. Changing the current in the shim coil

3. To generate thin slices, which equipment is required?
A. Low amplitude slice select gradient
B. High amplitude slice select gradient
C. Narrow receiver bandwidth (rBW)
D. Wide transmit bandwidth (tBW)

4. Which of the following adjustments helps to improve SNR
in an MR image?

A. Increase TR

B. Reduce Phase Matrix
C. Reduce Pixel Size

D. Increase FOV

5. In a superconducting magnet, the magnetic field strength
is increased by increasing the:

A. Temperature

B. Patient body weight
C. Cryogen content

D. Turns of wire
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6. What is one of the main benefits of using a larger matrix in
MRI?

A. Increased voxel size

B. Improved spatial resolution
C. Reduced scan time

D. Increased noise

7. What is a major advantage of using a 2D time of flight
sequence in MRI?

A. Determine the precise, accurate percentage of stenosis
B. Better image retrograde flow

C. Complete image acquisition in twice the time

D. Image larger areas without saturation of flowing blood

8. During dynamic enhanced imaging for vasculature or
visceral structures, contrast is administered and k-space is

filled with to ensure that the contrast enhancement
is well visualized.

A. Centric

B. Linear

C. Reverse centric
D. Reverse linear

9. In a Fast Spin Echo sequence, the number of shots is
calculated by:

A. #Phase encodings x NEX
B. TR / #Phase encodings
C. #Phase encodings / ETL
D. ETL / #Phase encodings

10. What is the primary purpose of a spoiler gradient pulse in
MRI?

A. To enhance signal

B. To reduce motion artifacts

C. To de-phase unwanted signals
D. To improve spatial resolution
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1. Another term used for "fever" is:
A. Hypothermia
B. Apnea
C. Dystonia
D. Febrile

The term "febrile" is derived from the Latin word "febris," meaning fever, and it is
commonly used in medical terminology to describe a condition associated with fever.
When a patient is described as febrile, it indicates that they are experiencing an elevated
body temperature, which is often a response to infection or illness. This term is
frequently used in clinical settings to communicate the presence of fever without
ambiguity. The other terms listed have distinct meanings that do not relate directly to
fever. For example, "hypothermia" refers to a dangerously low body temperature,
indicating a state opposite to that of fever. "Apnea" signifies a cessation of breathing,
while "dystonia" refers to a movement disorder characterized by sustained muscle
contractions. Thus, "febrile" is the appropriate choice when referring to fever.

2. Shimming in MRI can be performed by all the following
EXCEPT:

A. Turning the shim coil off and on rapidly
B. Adding current to the gradient coils

C. Adding metal to different coils within the shim coil
D. Changing the current in the shim coil

Shimming in MRI is a crucial process designed to optimize the homogeneity of the
magnetic field within the imaging volume, which enhances the quality of the images
obtained. Each of the methods listed is associated with how shimming can be achieved,
except for the one that suggests turning the shim coil off and on rapidly. Turning the
shim coil off and on rapidly does not contribute to improving the uniformity of the
magnetic field. In fact, for effective shimming, the shim coils must be continuously
operational and adjusted to provide a stable, consistent magnetic field. The shim coils
work by redistributing magnetic field strength across various locations in the imaging
area, and intermittent operation would introduce instability rather than improve field
homogeneity. In contrast, adding current to the gradient coils contributes to the
optimization of field uniformity by adjusting the spatial magnetic field gradients, which
can aid in achieving better shimming. Similarly, adding metal elements to different coils
within the shim coil can also help in adjusting the magnetic field characteristics.
Changing the current in the shim coil directly impacts the magnetic field produced by
those coils, which is a fundamental part of the shimming process. These methods are all
intended to fine-tune and improve the field homogeneity necessary for high-quality MRI
imaging.
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3. To generate thin slices, which equipment is required?
A. Low amplitude slice select gradient

B. High amplitude slice select gradient
C. Narrow receiver bandwidth (rBW)

D. Wide transmit bandwidth (tBW)

To generate thin slices in magnetic resonance imaging, a high amplitude slice select
gradient is crucial. The slice selection process involves applying a gradient magnetic
field whose strength determines the thickness of the slice being imaged. A high
amplitude gradient allows for a steeper gradient slope, which results in a more precise
localization of the magnetic resonance signal. This precision enables thinner slices, as
the areas of interest can be selected from a tighter range of frequencies, thereby
minimizing the volume of tissue included in each slice. In contrast, options that refer to
receiver bandwidth or transmit bandwidth, while important for other aspects of imaging
such as signal-to-noise ratio and frequency coverage, do not directly affect slice
thickness. Receiver bandwidth affects the ability to capture a range of frequencies, and a
narrow receiver bandwidth can enhance signal quality but does not inherently create
thinner slices. Transmit bandwidth affects how broadly the RF pulse is applied, with a
wide transmit bandwidth allowing excitation of a broader range of frequencies; however,
it does not help in generating thin slices. Therefore, the high amplitude slice select
gradient is essential for achieving the desired slice thickness in MRI scans.

4. Which of the following adjustments helps to improve SNR
in an MR image?

A. Increase TR

B. Reduce Phase Matrix
C. Reduce Pixel Size

D. Increase FOV

Increasing the repetition time (TR) enhances the signal-to-noise ratio (SNR) in an MR
image because a longer TR allows for greater relaxation of the spins in the tissue before
the next excitation pulse. This extended relaxation time enables more longitudinal
magnetization to develop, leading to a stronger signal when the MRI system captures the
data. In this context, enhanced SNR is critical for better image quality, as it reduces the
impact of noise relative to the actual signal being measured. A higher SNR results in
more detailed images that are easier to interpret. The other options may affect image
parameters but do not specifically target SNR improvement as effectively as increasing
TR. Reducing the phase matrix, for instance, may lead to faster imaging times and
potentially less overall scan time, but it risks losing resolution and detail. Reducing pixel
size can actually lead to a decreased SNR because smaller pixels each capture less signal;
they may also introduce more noise. Increasing the field of view (FOV) can potentially
increase SNR, but it generally does so by sacrificing spatial resolution since larger FOVs
can dilute the signal in larger areas.
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5. In a superconducting magnet, the magnetic field strength
is increased by increasing the:

A. Temperature

B. Patient body weight
C. Cryogen content

D. Turns of wire

In a superconducting magnet, the magnetic field strength is primarily determined by the
number of turns of wire in the coil. When the number of turns increases, the overall
magnetic field strength generated by the coil also increases, as each turn of wire
contributes to the total magnetic field created. This principle is grounded in Ampere's
law, which states that the magnetic field produced in the region surrounding a
current-carrying conductor is directly proportional to the amount of electrical current
and the number of turns in the coil. The correct answer reflects the foundational aspects
of electromagnetic theory, where additional turns amplify the magnetic field strength
due to the additive nature of each loop of wire contributing to the field. Adjustments in
other variables, such as temperature or cryogen content, do affect the operational
integrity of a superconducting magnet but do not directly determine the magnetic field
strength in the same manner as the turns of wire do.

6. What is one of the main benefits of using a larger matrix in
MRI?

A. Increased voxel size
B. Improved spatial resolution

C. Reduced scan time
D. Increased noise

Using a larger matrix in MRI significantly enhances spatial resolution. The spatial
resolution is determined by the size of the pixels (or voxels) that make up the image, and
a larger matrix means that more pixels are created, allowing for finer detail to be
captured in the image. This leads to clearer and more defined images, making it easier to
identify small structures or abnormalities within the scanned area. In contrast, a smaller
matrix would produce larger voxels, potentially resulting in a loss of detail and reduced
ability to differentiate between adjacent anatomical structures. The improved spatial
resolution provided by a larger matrix is particularly critical in diagnostic imaging,
where precise visualization is essential for accurate interpretation and diagnosis.
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7. What is a major advantage of using a 2D time of flight
sequence in MRI?

A. Determine the precise, accurate percentage of stenosis
B. Better image retrograde flow

C. Complete image acquisition in twice the time

D. Image larger areas without saturation of flowing blood

The major advantage of using a 2D time of flight sequence in MRI is its ability to image
larger areas without saturation of flowing blood. This capability is particularly beneficial
in assessing vascular structures, as the time of flight technique is designed to enhance
the contrast between static tissues and flowing blood. When imaging dynamic blood flow,
the 2D time of flight sequence capitalizes on the differences in the relaxation times of
stationary versus moving spins. This results in clearer delineation of blood vessels,
enabling visualization of larger anatomical regions without the artifacts that might arise
from saturation effects. This advantage is particularly relevant in scenarios such as
angiography, where comprehensive visualization of blood flow and surrounding
structures is crucial for diagnosing vascular conditions. The other options presented
focus on specific metrics like percentage of stenosis or retrograde flow, or on time
efficiency, which are not primary strengths of the 2D time of flight approach compared to
its unique ability to manage blood flow imaging over wider areas without compromising
the image quality.

8. During dynamic enhanced imaging for vasculature or
visceral structures, contrast is administered and k-space is
filled with to ensure that the contrast enhancement
is well visualized.

A. Centric

B. Linear

C. Reverse centric
D. Reverse linear

In dynamic enhanced imaging, particularly when assessing vasculature or visceral
structures, the technique involves administering a contrast agent to visualize
enhancements in blood vessels or organs effectively. The choice of k-space filling order
plays a crucial role in this visualization. Filling k-space in a centric fashion means that
the central lines, which correspond to the low spatial frequencies, are filled first. These
low spatial frequencies are critical for defining the overall contrast and general shape of
the image. Given that dynamic imaging relies on capturing rapid changes due to the
introduction of the contrast agent, centric filling allows for improved temporal resolution
during the initial phases of contrast enhancement. The centric acquisition optimizes the
timing of the images to coincide with the arrival of the contrast material, thus providing
a clearer representation of the enhancement patterns, which is essential for evaluating
blood flow and tissue perfusion in real time. In contrast, other filling orders like linear
or reverse strategies may not prioritize the capture of the critical low-frequency data at
the times when the contrast is enhancing, potentially leading to suboptimal visualization
of the vessels or structures of interest during the crucial phases of imaging.
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9. In a Fast Spin Echo sequence, the number of shots is
calculated by:

A. #Phase encodings x NEX
B. TR / #Phase encodings

C. #Phase encodings / ETL
D. ETL / #Phase encodings

In a Fast Spin Echo (FSE) sequence, the number of shots is calculated by taking the
number of phase encodings and dividing it by the Echo Train Length (ETL). This is
because the ETL defines how many echoes (or data points) can be collected in a single
shot of the sequence. Each shot results in multiple phase encodings being sampled at
once due to the use of multiple refocusing pulses within the echo train. By dividing the
total number of phase encodings required by the ETL, you can determine the total
number of shots needed to complete the acquisition of the image. This relationship
allows for efficient data collection and is an essential concept in optimizing the FSE
sequence for various imaging needs. Other calculations in the options relate to different
aspects of MRI imaging sequences, such as overall imaging time or pulse sequences but
do not accurately reflect how to derive the number of shots specifically in a Fast Spin
Echo context.

10. What is the primary purpose of a spoiler gradient pulse in
MRI?

A. To enhance signal
B. To reduce motion artifacts
C. To de-phase unwanted signals

D. To improve spatial resolution

The primary purpose of a spoiler gradient pulse in MRI is to de-phase unwanted signals.
This function is crucial for improving the quality of the images obtained during an MRI
scan. When tissues have differing magnetic susceptibilities or when there is residual
transverse magnetization from previously excited spins, these signals can lead to
artifacts and degrade image quality. Spoiler gradients are applied after a
radiofrequency (RF) pulse to disrupt the coherence of spins that are out of phase. By
rapidly changing the magnetic field across the imaging volume, these gradients
effectively "spoiler" the unwanted signals that stem from spins that should not contribute
to the final image, allowing for a cleaner, more precise representation of the area being
imaged. In contrast, enhancing the signal or improving spatial resolution involves
different mechanisms, such as adjusting RF pulse sequences or using specific coil
designs and sequences optimized for high-resolution imaging. Reducing motion artifacts
typically involves other approaches, such as implementing motion-tracking techniques or
acquiring images at time points where patient movement is less likely to affect the
results.
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