


Chapter 1
Principles of 2D and 3D ultrasound 
Q1: What is the frequency of ultrasound (US) waves?
A)	≥10,000 Hz
B)	≥20,000 Hz
C)	≥30,000 Hz
D)	≥40,000 Hz

Answer: B
Sound waves with frequencies above the audible range of ≥ 20,000 Hertz (Hz) comprise US. Sound is a mechanical wave that propagates in a medium through molecular interaction by successive molecular compressions and rarefactions.

Q2: What type of wave does ultrasound experience in solids?
A)	Transverse waves
B)	Longitudinal waves
C)	Both transverse and longitudinal waves
D)	Neither transverse nor longitudinal waves 

Answer: C
Solids, such as biological tissues, can experience both transverse and longitudinal waves.

Q3: What is sonoelasticity imaging used for?
A)	To measure the speed of ultrasound in a medium
B)	To measure the speed of light in a medium
C)	To measure the viscoelastic properties of biological tissues
D)	To measure the acoustic properties of a medium

Answer: C
Research suggests that shear waves may become clinically useful in characterizing the viscoelastic properties of biological tissues, and in sonoelasticity imaging and dynamic elastography.


Q4: What is the typical frequency of ultrasound usually used in medical imaging?
A)	2-5 MHz
B)	2-10 MHz
C)	2-15 MHz
D)	2-20 MHz
Answer: C
The frequency of US used for medical imaging ranges from 2 to 15 MHz, although it can be higher for some special imaging techniques.




Q5: What is the time interval of a cycle inversely related to?
A)	Duration
B)	Frequency
C)	Source
D)	Energy 

Answer: B 
The time interval, or the duration of a cycle, is the period (τ), which inversely relates to the frequency (f=1/τ), thus a higher frequency implies a shorter period at each propagation speed.

Q6: How does ultrasound interact with a medium?
A)	It is reflected or scattered 
B)	It is absorbed and then reemitted
C)	It is absorbed and then reflected 
D)	It is scattered and then reemitted 

Answer: A
As US interacts with a medium, there is an absorption of most of the transmitted energy while the rest reflects or scatters. When US interacts with structures smaller than the wavelength, non-specular reflection or scattering.

Q7: What is typical of parenchymal tissue smaller than the wavelength when it interacts with ultrasound?
A)	Absorption of the ultrasound
B)	Reflection of the ultrasound
C)	Non-specular reflection or scattering
D)	Reemission of the ultrasound

Answer: C
As US interacts with a medium, there is an absorption of most of the transmitted energy while the rest reflects or scatters. When US interacts with structures smaller than the wavelength, non-specular reflection or scattering.

Q8: What is the main effect of ultrasound interacting with a medium?
A)	Reflection
B)	Scattering
C)	Absorption
D)	Reemission 

Answer: C
As US interacts with a medium, there is an absorption of most of the transmitted energy while the rest reflects or scatters. When US interacts with structures smaller than the wavelength, non-specular reflection or scattering.



Q9: What is the range of pixel values for a grayscale ultrasound image?
A)	0 to 255
B)	0 to16
C)	0 to 24
D)	0 to32
Answer: A
Simple US images appear in grayscale, with a pixel value ranging from 0 to 255 (8 bits).

Q10: Which modality has the highest temporal resolution?
A)	2D imaging
B)	3D imaging
C)	Color Doppler imaging
D)	Mmode

Answer: D
Refreshing of B-mode images with a frame rate of 30–90 images/s limits visualizing rapidly moving structures, such as heart valves. Thus, some prefer M-mode because of the higher temporal resolution, which can be below 1 millisecond.
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