


Chapter 2
Doppler and Strain

Q1: What is the Doppler effect used for?
A)	To measure the motion of the heart
B)	To measure the velocity of the sound waves
C)	To measure the intensity of the sound waves
D)	To measure the frequency of the sound waves

Answer: B
Doppler echocardiography interrogates blood flow characteristics (velocity, direction) by comparing the ultrasound frequency emitted to the ultrasound frequency received by the transducer.

Q2: What happens to the sound waves when they are emitted from a moving object?
A)	They are compressed
B)	They are amplified 
C)	They are distorted
D)	They are dissipated 

Answer: A
When the emitting source is in motion, regardless of its speed, the sound waves are “compressed” in front of the transmitter, which is “catching up” with the transmitted waves it has produced.

Q3: What is the best way to measure the Doppler effect?
A)	With a high-frequency ultrasound beam
B)	With a low-frequency ultrasound beam
C)	With an obliquel ultrasound beam
D)	With a perpendicular ultrasound beam 

Answer: B
Reducing the emitting frequency of the transducer, f0, or increasing the pulse repetition frequency (PRF) can help to limit aliasing.

Q4: The best 2D image is obtained with
A)	High-frequency transducer and an interrogating beam perpendicular to the structure
B)	Low frequency transducer and an interrogating beam perpendicular to the structure
C)	High-frequency transducer and an interrogating beam parallel to the structure
D)	Low-frequency transducer and an interrogating beam parallel to the structure

Answer: A 
The best 2D image occurs with a high-frequency transducer (>5 MHz) and an interrogating beam perpendicular to the structure.



Q5: The Doppler shift is maximal when
A)	The ultrasound beam is parallel to the flow and when the emitting frequency is low  
B)	The ultrasound beam is parallel to the flow and when the emitting frequency is high 
C)	The ultrasound beam is perpendicular to the flow and when the emitting frequency is low  
D)	The ultrasound beam is perpendicular to the flow and when the emitting frequency is high 

Answer: A 
The maximal frequency shift occurs when the transducer orientation is parallel to blood flow: if the angle is 0, the cosine is 1. The lower, the emitting frequency, the greater the velocity of the target.

Q6: What type of filter is used to eliminate heart structures in Doppler systems?
A)	High-pass filter
B)	Low-pass filter
C)	Band pass filter
D)	Notch filter

Answer: A
In normal Doppler systems, echoes from the heart structures appear as “noise” and a high-pass filter eliminates frequencies below 200 Hz. Alternatively, a low-pass filter eliminates high frequencies (noise) to enhance tissue velocities.

Q7: What is the frequency of echoes from heart structures?
A)	>80 db
B)	<200 Hz
C)	>200 Hz
D)	<80 db

Answer: B
All moving structures and elements can induce a Doppler shift when hit by an ultrasound (US) wave. Blood cell velocities represent a high-frequency, low-amplitude signal compared with the velocity of surrounding tissue, which has a dense high-amplitude (>80 decibels) but slow-moving low-frequency (<200 Hz) echoes.



Q8: What type of signal is represented by blood cell velocities?
A)	High-frequency, low-amplitude
B)	Low-frequency, low amplitude
C)	High-frequency, high-amplitude
D)	Low-frequency, low-amplitude 

Answer: A
All moving structures and elements can induce a Doppler shift when hit by an US wave. Blood cell velocities represent a high-frequency, low-amplitude signal compared with the velocity of surrounding tissue, which has a dense high-amplitude (>80 decibels) but slow-moving low-frequency (<200 Hz) echoes.

Q9: What is displayed on a color bar?
A)	Color properties such as hue, saturation and intensity 
B)	Higher velocities in dark colors
C)	Lower velocities in brighter tones
D)	An emphasis on red and blue colors only 

Answer: A
The bar displays the color properties, such as hue (number of primary colors red, blue, or green), saturation (amount of white contained), and intensity (brightness). Lower velocities have dark colors located closer to the color bar’s baseline. Higher velocities have brighter tones near the end of the scale. The numbers seen at both ends of the color scale bar represent the limit of the recordable mean velocity, or Nyquist limit

Q10: What is the purpose of a color map?
A)	To identify the pattern of color in use
B)	To display the color properties 
C)	To show the velocity of colors
D)	To indicate the amount of primary colors

Answer: A 
Color maps identify the pattern of colors in use and appear as the color bar on the screen 
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