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 Unit 3 Sorted (Chap 7,8,9,11, & 12) 
 Section: Doppler 
 "Variance" refers to 
 A peak velocity 
 B velocity range 
 C average velocity 
 D mean velocity 
 B Rationale: 
 A continuous wave (CW) and pulsed (PW) Doppler are both used to examine the blood flow in a carotid artery.  Both are set 
  at the same angle and transmit frequency of 5 MHz.  The CW waveform is I and PW is II.  What accounts for the  
 difference in waveforms 
 A CW ultrasound travels faster in tissue than PW ultrasound 
 B The focus of the CW and PW transducers are different 
 C The PW Doppler is aliasing 
 D The CW Doppler is mirroring 
 E The PW Doppler sample volume is larger than the CW Doppler sample volume 
 C Rationale: 
 Images\CW_PW_doppler1_ 
 A Doppler shift is best described as a change in ____ as a result of motion. 
 A loudness of the sound source 
 B frequency of the source 
 C loudness of perceived sound 
 D perceived frequency 
 D Rationale: perceived frequency of a sound wave changes when there is relative motion between the source and  
 listener or transducer and reflector. 
 A Doppler system measures 
 A frequency shift and calculates blood velocity 
 B frequency shift and calculates sound velocity 
 C frequency shift and calculates attenuation 
 D blood velocity and calculates frequency shift 
 E frequency shift and measures blood velocity 
 A Rationale: Doppler equation calculates blood velocity 
 A feature of continuous wave Doppler information is that 
 A velocities at different depths cannot be distinguished 
 B aliasing artifacts are introduced 
 C the continuous wave beam cannot be identified 
 D simultaneous detection of positive and negative flows is not possible 
 E the Nyquist Limit is encountered 
 A Rationale: CW has no range resolution 
 A low PRF, when using pulsed Doppler 
 A will not result in aliasing if the Doppler shift is higher than the PRF 
 B increases the chances for range ambiguity 
 C may result in aliasing when high velocity blood flow is present 
 D permits detection of a wider range of shift frequencies than with CW Doppler 
 E will not result in aliasing when high velocity blood flow is present 
 C Rationale: f dop > PRF/2 results in aliasing 
 A measure of the variation of reflector velocities within each gated pixel region is called: 
 A autocorrelation 
 B echo cancellation 
 C time domain correlation 
 D variance 
 D Rationale: variance, which can be estimated from the Doppler processed signal. 
 A method of Doppler shift analysis and display that indicates how rapidly a Doppler signal changes back and forth between  
 minimum and maximum values is 
 A autocorrelation 
 B quadrature phase detection 
 C FFT analysis 
 D zero crossing detection 
 E single sideband detection 
 D Rationale: 
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 A pulse packet refers to: 
 A a series of transmit-receive sequences along a beam line 
 B several quick transmit pulses, followed by one listening period 
 C a series of transmit pulses along multiple beam lines 
 D echoes resulting from one transmit pulse 
 A Rationale: the packet is often thought of as just the series of transmit pulses, but strictly speaking it includes a  
 series of pulse-echo sequences. 
 A typical angle of insonification when using transcranial Doppler (TCD) is 
 A 0 degrees 
 B 30 degrees 
 C 45 degrees 
 D 60 degrees 
 E 90 degrees 
 A Rationale: 
 Acoustic output levels are higher in Doppler and color flow than in modes such as B-mode imaging because of greater 
 A duty factors 
 B image frame rates 
 C sound beam attenuation 
 D pulse repetition periods 
 A Rationale: duty factors. 
 Aliasing of the Doppler signal or display could occur in all of the following modes except: 
 A pulsed Doppler 
 B color flow imaging 
 C continuous wave Doppler 
 D combined color flow imaging and Doppler 
 C Rationale: CW Doppler will not exhibit aliasing, the other modes listed will. 
 Aliasing will NOT occur if 
 A the Doppler shift does NOT exceed the Nyquist Limit 
 B color Doppler is used 
 C the Doppler shift exceeds one-half the PRF 
 D the Doppler shift exceeds the Nyquist Limit 
 E the Doppler shift exceeds the PRF 
 A Rationale: Nyquist Limit = PRF/2 If fdop does not exceed NL then aliasing will not occur 
 An advantage of continuous wave Doppler over pulsed Doppler is 
 A a lower Nyquist Limit 
 B spectral analysis is not required 
 C a wider range of shift frequencies without aliasing 
 D depth selectivity is possible 
 E a lower Doppler PRF may be used 
 C Rationale: CW the receiver is always listening, so the sampling rate is infinite. 
 An advantage of Doppler power mode is: 
 A higher frame rates 
 B more accurate determination of volume flow 
 C greater sensitivity to weak Doppler signals 
 D more precise determination of reflector velocities 
 C Rationale: power mode is said to have greater sensitivity particularly to low flow in very small vessels and for  
 detecting perfusion. 
 An advantage of time domain correlation over Doppler processing for determining flow velocities is: 
 A angle independent flow imaging 
 B no need for multiple pulse-echo sequences 
 C better axial resolution because of shorter pulses 
 D better lateral resolution because of higher Doppler frequencies 
 C Rationale: the pulses used are often the same as those used in B-mode imaging. 
 An ultrasound scanner that uses a single probe to display a real time image along with spectral information 
 A is a duplex system 
 B is non existent 
 C must use an annular array 
 D is not susceptible to aliasing 
 E is used only with CW Doppler 
 A Rationale: 
 Angle-correction is used to obtain accurate frequency shift values for 
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 A Doppler angles less than 10 degrees 
 B Doppler angle is greater than 45 degrees 
 C all insonification angles 
 D Doppler Tissue Imaging in the 2-D mode 
 E color-flow Doppler 
 C Rationale: greater the insonification angle, the greater the error in calculating velocity 
 Doppler power mode does NOT display: 
 A flow velocity 
 B Doppler signal strength 
 C position of moving reflectors 
 D presence of flow within small vessels 
 A Rationale: the display is most affected by Doppler signal strength. 
 Doppler Tissue Imaging 
 A can not be used with M-Mode 
 B does not use frequency shift information to detect tissue motion 
 C can be used to obtain precise velocity values at specific locations 
 D is attainable by using low-pass filter parameters to preserve the large Doppler shift, low intensity signals while  
 eliminating the small Doppler shift, low intensity signals 
 E is attainable by using low-pass filter parameters to preserve the small Doppler shift, high intensity signals while  
 eliminating the large Doppler shift, low intensity signals 
 E Rationale: Echocardiography - Tissue is low frequency (low velocity) and higher velocity signals (blood flow) are  
 not desired 
 For laminar flow in a circular vessel, at what part of the vessel diameter would color aliasing appear earliest? 
 A near the middle 
 B halfway from the middle to the edge 
 C near the edge 
 D uniformly throughout the vessel diameter 
 A Rationale: velocities are greatest in the middle of the vessel when laminar flow is present. 
 If the Doppler angle is 90 degrees 
 A the returning frequency will be higher than the transmitted frequency 
 B a duplex transducer must be used to obtain a Doppler shift 
 C a Doppler shift is not possible 
 D the returning frequency will be lower than the transmitted frequency 
 C Rationale: cos (90) = 0 
 If the transmitted beam is 5 MHz, echoes received by the transducer, even after Doppler shifts, are generally about: 
 A 5 Hz 
 B 500 kHz 
 C 5 MHz 
 D 10 MHz 
 C Rationale: the echo signals themselves are still close to 5 MHz.  The Doppler signal of course will be much lower. 
 If you decrease the width of the color part of the image, what happens to the frame rate? 
 A it decreases 
 B it stays the same 
 C it increases 
 D it decreases or increases, depending on ultrasound frequency 
 C Rationale: 
 In a pulsed Doppler system, which two parameters must be known in order to calculate the depth at which range ambiguity  
 begins? 
 A Pulse repetition frequency and speed of ultrasound in tissue 
 B Pulse repetition frequency and transmitting frequency 
 C Depth and axial resolution 
 D Speed of ultrasound in tissue and axial resolution 
 A Rationale: Ambiguous Gates occur at depths which are multiples of the desired Gate 
 In color flow imaging, Doppler processing is used because the processed signals depend on: 
 A the approximate location of reflectors 
 B the phase of the echo signal 
 C the reflection coefficient of reflectors 
 D the speed of sound 
 B Rationale: Doppler processing is sensitive to the echo signal phase. 
 In combined Doppler and B-mode (also called duplex ultrasound), how is the Doppler angle detected? 
 A automatically using quadrature detection 



Page 4 of 25 

 B the machine sends Doppler beams in multiple directions and detects the direction for the highest intensity signal 
 C the machine sends Doppler beams in multiple directions and detects the direction for the highest frequency  
 signal 
 D the sonographer aligns a cursor on the B-mode image and the machine determines the cursor angle with respect  
 to the beam direction 
 D Rationale: 
 In pulsed Doppler, the rate at which the Doppler signal is sampled is the: 
 A image frame rate 
 B back scatter rate 
 C Doppler frequency 
 D pulse repetition frequency 
 D Rationale: 
 In the center of a large vessel with laminar flow and with a small sample volume, the Doppler frequency spectrum 
 A exhibits marked turbulence 
 B is generally wide 
 C is generally narrow 
 D exhibits spectral broadening 
 E contains only high frequencies 
 E Rationale: 
 In the transducer of a very basic CW Doppler device there often are two separate piezoelectric elements.  The reason for  
 this is: 
 A one serves as a spare 
 B one is a transmitter and the other a receiver 
 C to electronically focus the beam 
 D to electronically steer the beam 
 B Rationale: one is transmitter, the other a receiver. 
 Increasing the frequency of a Doppler transducer while keeping all other variables constant will 
 A decrease the Doppler shift and increase the intensity of the reflected echoes 
 B decrease the Doppler shift and decrease the intensity of the reflected echoes 
 C increase the Doppler shift and decrease the intensity of the reflected echoes 
 D increase the Doppler shift and increase the intensity of the reflected echoes 
 E none of the above 
 D Rationale: review the Doppler equation.  Increased f increased echoes from RBC. 
 Interrogation of moving interfaces with Doppler instruments to determine velocity is based upon the 
 A deletion of minute, barely audible echoes 
 B shifting motion of the part being studied 
 C detection of specific sound of varying frequency 
 D tissue differentiation 
 E attenuation shift 
 B Rationale: 
 More pulses in a color packed result in: 
 A more accurate distance determinations 
 B smaller spaces between color beam lines 
 C more accurate velocity determinations 
 D a larger color image field 
 C Rationale: 
 Most color flow instruments limit the fraction of the image field on which flow information is displayed in order to: 
 A maintain adequate color frame rates 
 B avoid confusion of color and B-mode data 
 C maintain sufficiently low acoustic intensities 
 D maintain adequate gray scale imaging frame rates 
 A Rationale: 
 On a color flow image done with a sector scanner, a horizontal vessel in a phantom appears completely blue on one  
 segment of the image and completely red on another.  The most probable reason for this color discontinuity is: 
 A aliasing 
 B Doppler angle effects 
 C poor temporal resolution 
 D poor directional discrimination 
 B Rationale: the angle of the color beam line with flow in a horizontal vessel changes across the field for the  
 orientation describes. 
 On a continuous Doppler spectral display, the amount of signal for any given velocity and time is indicated by: 
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 A spike height 
 B the gray level 
 C the trace sweep speed 
 D the slope of the trace 
 B Rationale: the gray level, or the brightness of the display. 
 Phase shift autocorrelation is a process used to calculate 
 A Doppler angle 
 B flow direction 
 C reflector impedances 
 D scatterer velocities 
 D Rationale: phase shift autocorrelation provides estimates of Doppler frequency, and hence, reflector velocity. 
 Quadrature detection indicates 
 A whether flow is towards or away from the transducer 
 B Doppler angle 
 C whether flow is through a stenosis or a normal vessel 
 D Doppler frequency 
 A Rationale: Quadrature detection separates signals into 90 (quadrants) then 180 degree directions to identify  
 forward and reverse flow 
 Suppose the maximum velocity that can be detected at a depth of 10 cm from the transducer in pulsed Doppler is 1 m/s.   
 If the distance were reduced to 5 cm, the maximum velocity would be: 
 A 0.25 m/s 
 B 0.5 m/s 
 C 1 m/s 
 D 2 m/s 
 D Rationale: 2 m/s. 
 Suppose the maximum velocity that can be detected at a depth of 10 cm from the transducer in pulsed Doppler is 1 m/s.   
 If the ultrasound frequency were halved, the maximum velocity would be: 
 A 0.25 m/s 
 B 0.5 m/s 
 C 1 m/s 
 D 2 m/s 
 D Rationale: 2 m/s. 
 Suppose the original Doppler angle is 0 degrees.  If the vessel direction changes and the angle is increased to 45 degrees,  
 the frequency of the Doppler signal will be: 
 A unchanged 
 B increased 
 C decreased 
 D either increased or decreased, depending on the ultrasound frequency 
 C Rationale: as the Doppler angle increases from 0 to 90 degrees, the cosine decreases.  The Doppler frequency  
 is proportional to the cosine of the Doppler angle. 
 The best way to eliminate "bleeding" of color outside the walls of a vessel is to: 
 A decrease the velocity scale 
 B adjust the color threshold 
 C increase the color gain 
 D increase the gate size 
 B Rationale: if the color threshold is lowered, this may help decrease the bleeding.  Increasing gain, decreasing  
 velocity scale, or increasing gate size might all have the opposite effect. 
 The blood flow in the vessel is 
 A away from the cursor 
 B toward the cursor 
 A Rationale: Negative spectral display 
 Images\us test7a.JPG 
 The disadvantage of more pulses in a color packet is 
 A lower frame rates 
 B worse velocity estimations 
 C no calculation of the variance 
 D less acoustical exposure to the patient 
 A Rationale: it takes longer to acquire the echo data when more pulse echo sequences are used in a packet to  
 acquire the Doppler data along each beam line. 
 The displacement per unit time is also called the: 
 A acceleration 
 B velocity 
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 C vector 
 D power 
 B Rationale: velocity is displacement (cm) per unit time (s), or cm/s. 
 The Doppler angle along the steerable cursor is closest to 
 A 30 degrees 
 B 90 degrees 
 A Rationale: angle is 30 degrees relative to the flow not the box 
 Images\us test7a.JPG 
 The Doppler angle is NOT known in transcranial Doppler (TCD) applications.  This produces no significant errors when  
 presenting velocity information because 
 A frequency shift is not angle dependent at low frequencies 
 B the Doppler angle is usually greater than 80 degrees 
 C The Doppler angle is usually less than 10 degrees 
 D TCD applications are only qualitative 
 E TCD used continuous wave Doppler 
 C Rationale: Close to 0 degrees 
 The Doppler equation in medical ultrasound relates: 
 A reflector angle to reflector speed 
 B speed of sound to reflector velocity 
 C reflector depth to received frequency 
 D reflector speed to Doppler frequency 
 D Rationale: the Doppler equation related the Doppler frequency to the velocity of the reflector; the relationship  
 involves the speed of sound and the Doppler angle. 
 The Doppler PRF is 
 A 3 kHz 
 B 6 kHz 
 B Rationale: 
 Images\us test7a.JPG 
 The Doppler shift from moving reflectors is 
 A lowest when the Doppler angle is close to zero 
 B the sum of the transmitted and received frequencies 
 C high if the Doppler angle is 90 degrees 
 D the difference between the transmitted and received frequencies 
 E not possible if the PRF is greater than the Nyquist Limit 
 D Rationale: Doppler equation.  Note b & d are opposite each other 
 The Doppler signal heard on the loudspeaker of a CW Doppler unit is: 
 A the received ultrasound frequency 
 B the sum of the transmitted and received frequencies 
 C the product of the transmitted times the received frequency 
 D the difference between the transmitted and received frequencies 
 D Rationale: 
 The Doppler signal spectral display presents Doppler frequency, or ____, on the vertical axis. 
 A time 
 B signal strength 
 C Doppler angle 
 D reflector velocity 
 D Rationale: reflector velocity. 
 The dynamic range is 
 A 2.5 dB 
 B 50 dB 
 B Rationale: 
 Images\us test7a.JPG 
 The function of a zero-crossing detector is to determine the: 
 A direction of flow 
 B amplitude of the Doppler signal 
 C approximate frequency of the Doppler signal 
 D Doppler frequency spectrum 
 C Rationale: zero crossing detectors provide an approximation of the frequency of the Doppler signal. 
 The most common manifestation of aliasing in color is: 
 A apparent flow reversal 
 B apparent flow going to zero 
 C apparent introduction of turbulence 
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 D no change; the color image is not affected by aliasing 
 A Rationale: the color wraps around so that velocities exceeding the scale appear as though reversed. 
 The number of acoustic lines in the real time image is 
 A 50 
 B 100 
 C 1500 
 A Rationale: PRF in real time imaging is 1500 - not 6000 for Doppler.  N = PRF/FR = 1500/30 = 50 
 Images\us test7a.JPG 
 The pixel data displayed on the image obtained by a color flow instrument are most closely associated with the: 
 A peak Doppler frequency 
 B mean Doppler frequency 
 C lowest Doppler frequency 
 D Doppler frequency spectrum 
 B Rationale: the color processor estimates the mean Doppler frequency for each pixel location. 
 The primary advantage of color flow over spectral Doppler is color flow's ability to display: 
 A the range of velocities 
 B high velocities without aliasing 
 C more accurate velocity measurements 
 D cross-sectional views of flow patterns 
 D Rationale: color flow imaging presents a rougher estimate of the average Doppler frequency than pulsed  
 Doppler, and it is subject to aliasing as well.  But it does provide cross-sectional views. 
 The pulsed-echo imaging transducer configuration is a 
 A phased array 
 B single-element 
 A Rationale: Pie shaped sector 2.5 MHz 
 Images\us test7a.JPG 
 The purpose of fast Fourier transform programs is to: 
 A eliminate aliasing 
 B automatically vary system gain 
 C display the Doppler frequency spectrum 
 D filter out low-frequency Doppler signals 
 C Rationale: the FFT algorithm does a spectral analysis of the Doppler signal. 
 The real time, cross-sectional image is updated every 
 A 1/30 second 
 B 1/1500 second 
 A Rationale: 30 Hz is frame rate 
 Images\us test7a.JPG 
 The spectral display indicates 
 A minimum spectral broadening 
 B maximum spectral broadening 
 A Rationale: Large window 
 Images\us test7a.JPG 
 The spectral Doppler is 
 A CW 
 B PW 
 B Rationale: The gate is for range selectivity - PW 
 Images\us test7a.JPG 
 The strength of the Doppler signal from flowing blood is most closely related to: 
 A the area of the ultrasound beam 
 B the shape of the red blood cells 
 C the speed at which the blood is moving 
 D the number of red blood cells in the beam 
 D Rationale: out of the choices given, the strength is related to the number of red blood cells contributing to the  
 Doppler signal; the strength also depends on beam attenuation. 
 The term "gating" is associated primarily with: 
 A A-mode 
 B B-mode imaging 
 C pulsed Doppler 
 D continuous wave Doppler 
 C Rationale: gating is associated with pulsed Doppler. 
 The value of the Doppler shift indicates 
 A aliasing 
 B no aliasing 
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 A Rationale: fdop = 6 kHz and NL = 3 kHz 
 Images\us test7a.JPG 
 The wall filter of a Doppler instrument eliminates: 
 A low-frequency Doppler signals 
 B high-amplitude signals 
 C low-amplitude signals 
 D noise on the display 
 A Rationale: the wall filter is also called a high pass filter because it eliminates low frequencies but passes higher  
 frequencies. 
 Time domain correlation applied to the returning high-frequency echo signals to detect blood flow fundamentally measures: 
 A Doppler shift 
 B reflector angle 
 C reflector amplitude 
 D reflector displacement 
 D Rationale: reflector displacements from one pulse echo sequence to the next are measured using time domain  
 correlation.  Then the reflector velocity is computed. 
 Turbulent blood flow is commonly seen 
 A in normal arteries 
 B when you exceed the Nyquist Limit 
 C immediately distal to a critical arterial stenosis 
 D in normal veins 
 C Rationale: 
 Units for velocity are: 
 A cm/s^2 
 B m/s 
 C m^3 
 D mm/s^2 
 B Rationale: 
 Using Doppler ultrasound, a change in the velocity of the red blood cells is heard by the observer as a change in 
 A intensity 
 B loudness 
 C power 
 D pitch 
 E direction 
 D Rationale: change in frequency is a change in pitch 
 Variance in the color flow Doppler display enhances your ability to see 
 A low velocity flow 
 B spectral broadening 
 C peak gradients 
 D laminar flow 
 E blunt flow 
 A Rationale: 
 Variance is used to: 
 A detect turbulence 
 B estimate direction 
 C evaluate flow rate differences between vessels 
 D detect flow variation as a function of vessel depth 
 A Rationale: to detect turbulence 
 What does the letter "A" represent in the spectral display? 
 A Aliasing 
 B The mean FFT velocity 
 C The point on the envelope representing the peak Doppler shift 
 D The mean value of the positive Doppler shift 
 E The negative Nyquist Limit 
 C Rationale: highest fdop 
 Images\us test6a.JPG 
 What does the letter "B" represent in the spectral display? 
 A The zero baseline 
 B The positive velocity scale 
 C The peak Doppler shift 
 D The positive frequency shift scale 
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 E The negative frequency shift scale 
 D Rationale: 
 Images\us test6a.JPG 
 What does the letter "C" represent in the spectral display? 
 A A large window 
 B Aliasing 
 C The peak Doppler shift 
 D PW Doppler shifts from a very small sample volume 
 E Spectral broadening 
 E Rationale: No window 
 Images\us test6a.JPG 
 What does the letter "D" represent in the spectral display? 
 A The baseline 
 B The Nyquist Limit 
 C The peak Doppler shift level 
 D The positive velocity scale 
 E The negative velocity scale 
 A Rationale: 
 Images\us test6a.JPG 
 What does the letter "E" represent in the spectral display? 
 A The FFT baseline 
 B The negative frequency shift scale from CW Doppler 
 C Peak Doppler shift 
 D The negative velocity scale 
 E The negative frequency shift scale 
 E Rationale: frequency shift not velocity on the scale 
 Images\us test6a.JPG 
 What is the Doppler angle? 
 A flow direction relative to the patient axis 
 B beam direction relative to the patient axis 
 C the angle that two vessels make to one another 
 D flow direction relative to the ultrasound beam 
 D Rationale: the Doppler angle is the flow direction relative to the ultrasound beam. 
 What is the process used for color-flow Doppler to automatically assess the data from multiple sampling sites to produce a  
 display representing mean Doppler shift frequencies? 
 A Autocorrelation 
 B Quadrature phase detection 
 C FFT analysis 
 D Zero crossing detection 
 E Single sideband detection 
 A Rationale: 
 What is the result of the gate setting in this image? 
 A A large spectral window along with an accurate velocity calculation. 
 B Spectral broadening and a lower than normal velocity measurement. 
 C A thin spectral envelope and a higher than normal velocity measurement. 
 D Aliasing and a higher than normal velocity measurement. 
 E A thin spectral envelope along with an accurate velocity calculation. 
 B Rationale: Wide gate gets all velocities including low so the lower bins are filled. 
 Images\us test4a.JPG 
 When a 5 MHz Doppler system with a PW PRF of 15 kHz is used, aliasing will begin to occur at which frequency? 
 A 3 kHz 
 B 5 kHz 
 C 8 kHz 
 D 15 kHz 
 E 30 kHz 
 C Rationale: The Nyquist Limit is PRF/2 
 When a 5-MHz ultrasound beam is used to examine a vessel, the Doppler shift frequency is 3 kHz.  If a 2.5-MHz beam  
 were used and the Doppler angle is the same, the Doppler frequency would be: 
 A 1.5 kHz 
 B 2.5 kHz 
 C 3 kHz 
 D 6 kHz 
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 A Rationale: for a given velocity, the Doppler shift will be directly proportional to the ultrasound frequency; halving 
  the ultrasound frequency halves the Doppler frequency 
 When ultrasound waves travel through a medium which contains many small scatterers (red blood cells), the amount of  
 sound that is scattered would 
 A increase sharply with increasing frequency 
 B increase sharply with increasing wavelength 
 C be independent of frequency 
 D decrease with increasing beam area 
 E decrease sharply with increasing frequency 
 A Rationale: small wavelength makes the RBC seem larger.  Scatter is proportional to f^4 
 Which modality provides the best display of the velocities present at a selected location in the field? 
 A CW Doppler with directional capabilities 
 B pulsed Doppler with spectral analysis 
 C color flow imaging with variance 
 D power Doppler 
 B Rationale: CW Doppler is not as good as spectral Doppler to isolate a selected location.  Both, however, are  
 better than color at providing a display of the velocities present.  Power mode does not display  
 Which of the following controls on a duplex ultrasound instrument has the most direct effect on the Doppler pulse repetition  
 frequency? 
 A wall filter 
 B output power 
 C spectral sweep speed 
 D spectral velocity scale 
 D Rationale: on most Doppler devices, when you change the spectral scale, the PRF changes. 
 Which of the following controls would NOT be found on a CW Doppler instrument? 
 A wall filter 
 B output power 
 C receiver gain 
 D sample volume depth 
 D Rationale: a sample gate adjustment is found on pulsed but not CW Doppler 
 Which of the following does NOT result in a Doppler shift? 
 A stationary sound source, stationary listener 
 B stationary sound source, moving listener 
 C moving sound source, stationary listener 
 D moving sound source, moving listener 
 A Rationale: there must be motion of the listener or source (or both) for a Doppler shift. 
 Which of the following Doppler angles would result in the greatest percentage error in calculating the velocity from the  
 Doppler shift if the sonographer made a 5-degree mistake in the angle cursor setting? 
 A 0 degrees 
 B 25 degrees 
 C 60 degrees 
 D 85 degrees 
 D Rationale: 
 Which of the following Doppler angles would result in the lowest frequency Doppler signal? 
 A 0 degrees 
 B 25 degrees 
 C 60 degrees 
 D 85 degrees 
 D Rationale: 85 degrees is closest to perpendicular to the vessel. 
 Which of the following has the least chance of depth ambiguity? 
 A A high pulse repetition frequency and a low frequency transducer 
 B A short pulse repetition period and a long wavelength 
 C A low pulse repetition frequency and a long pulse repetition period 
 D A short pulse repetition period and a low frequency transducer 
 C Rationale: The highest risk is a shallow gate.  Shallow gate occurs with higher PRF and shorter PRP.  Low  
 frequency allows more depth imaging. 
 Which of the following is a limitation of CW Doppler? 
 A frequent aliasing 
 B depth selectivity is not possible 
 C FFT analysis is not possible 
 D inability to detect peak velocities 
 E a low Nyquist Limit 
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 B Rationale: Unable to select a depth within a gate from which signals will be received. 
 Which of the following may be present in pulsed Doppler but NOT in continuous wave Doppler? 
 A aliasing 
 B a wall filter control 
 C directional detection capabilities 
 D spectral analysis of the Doppler signal 
 A Rationale: aliasing is not present with CW Doppler. 
 Which of the following statements is TRUE regarding spectral Doppler instruments? 
 A The Doppler shift is independent of transducer frequency 
 B The intensity of the reflected signal is independent of the target velocity 
 C The velocity of the structure being studied is of no interest 
 D When the angle between the reflecting surface and the sound is 0 degrees, there will be no reflected signal 
 E The Doppler shift decreases as the velocity of particles increases 
 B Rationale: 
 Which of the following will lead to higher frame rates in color? 
 A increase the speed gap between color lines 
 B decrease the number of B-mode lines 
 C increase the image depth 
 D decrease the output 
 A Rationale: if the gap between color beam lines is increased, fewer color beam lines are needed and the frame  
 rate can increase. 
 Which of the following would NOT eliminate aliasing in color flow imaging? 
 A adjust the color baseline 
 B increase the color scale 
 C lower the color threshold 
 D use a lower ultrasound frequency 
 C Rationale: all other actions may help reduce or eliminate aliasing. 
 Which one of the following does NOT use frequency shift information to detect blood flow? 
 A CW Doppler 
 B Power Doppler 
 C PW Doppler 
 D Color-flow Doppler 
 E Doppler Tissue Imaging 
 B Rationale: Power ignores the reflector velocity and estimates the total strength of the Doppler signal within each  
 gated area.  Net signal & value displayed are related to # of RBC moving in gated area.  No 90  
 Which one of the following factors does NOT affect the frequency of the Doppler shift? 
 A Size of the Doppler probe 
 B Angle at which the probe is pointed at the vessel 
 C Velocity of blood in the vessel 
 D Speed of ultrasound in tissue 
 E Transmitted frequency 
 A Rationale: review the Doppler equation - it does not include diameter fdop = 2 * fo * v * cos(angle)/C 
 Which one of the following is NOT one of the primary colors in the spectrum 
 A red 
 B yellow 
 C blue 
 D green 
 B Rationale: red, blue, and green are primary colors. 
 Which statement about use of mechanical transducers in color flow imaging is correct? 
 A they cannot be used in color flow imaging 
 B their beams do not dwell, but move during a pulse packet 
 C they are quickly replacing curved arrays for color flow imaging 
 D they are preferred in color flow imaging because of lower acoustical power 
 B Rationale: it is difficult to start and stop the mechanical scanning action fast enough, so the mechanical  
 transducer actually continues to move as Doppler data are collected along each beam line. 
 Why is a black area present in the vessel on the color-flow Doppler image? 
 A A Doppler angle of 90 degrees 
 B Reversal of blood flow within the vessel 
 C Aliasing 
 D Turbulence 
 E Plaque 



Page 12 of 25 

 A Rationale: Cos(90) = 0 cm/s 
 Images\us test5a.JPG 
 With a linear array, electronic beam steering or an angle wedge is important for imaging: 
 A flow in vessels parallel to the skin surface 
 B stationary reflectors in vessels parallel to the skin surface 
 C flow in vessels perpendicular to the skin surface 
 D stationary reflectors in vessels perpendicular to the skin surface 
 A Rationale: 
 
 Section: Artifacts 
 "Structures and features on an image that do NOT have a one-to-one correspondence to the object being scanned" is a  
 definition of: 
 A Reverberations 
 B Refraction 
 C Speckle 
 D Artifacts 
 D Rationale: 
 A reflector is at a depth of 10 cm.  The scanner displays an echo from this reflector as though it is at a depth of 9 cm.   
 This most likely means: 
 A Refraction occurred 
 B There are reverberations 
 C The speed of sound is lower than 1540 m/s 
 D The speed of sound is greater than 1540 m/s 
 D Rationale: The echo would have to arrive sooner than expected for the scanner to display it at an apparent depth 
  of 9 cm.  This means the speed of sound is higher than 1540 m/s, the speed assumed in the range  
 A reverberation artifact may 
 A contain equally spaced echoes 
 B be caused by an acoustic shadow 
 C be the result of poor through-transmission 
 D be caused by enhancement 
 A Rationale: regular horizontal lines 
 A series of echoes below the position of a metallic object on a B-mode image is most likely due to: 
 A Reverberations within the object 
 B Reaction of the tissue distal to the object 
 C Reaction of the tissue proximal to the object 
 D Enhancement caused by low attenuation by the object 
 A Rationale: 
 An image artifact that resembles the steps of a ladder is 
 A shadowing 
 B enhancement 
 C mirror artifact 
 D through-transmission 
 E reverberation 
 E Rationale: 
 Images\reverberation.jpg 
 An interface is located 2 cm from the transducer.  If a single reverberation occurs, the reverberation echo would be found  
 at a depth of: 
 A 1 cm 
 B 2 cm 
 C 4 cm 
 D 8 cm 
 C Rationale: 4 cm or twice the actual distance to the reflector. 
 Another name for an interface that reflects sound in all direction is a: 
 A Specular reflector 
 B Organ boundary 
 C Scatterer 
 D Attenuator 
 C Rationale: 
 Apodization helps reduce: 
 A The pulse duration 
 B Attenuation in tissue 
 C Slice thickness 
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 D Side lobes 
 D Rationale: apodization is one trick the manufacturer can apply to help reduce side lobes. 
 Artifactual fill-in on images of anechoic spheres may be attributed primarily to: 
 A Beam width effects 
 B Slice thickness effects 
 C Echoes arriving from within the spheres 
 D Echoes arriving from distal to the spheres 
 B Rationale: Beam width effects also are likely to contribute, but for most array scanners the beam width is narrow 
  than the slice thickness. 
 Artifactual fill-in on images of anechoic tubes whose axes are perpendicular to the ultrasound beam may be attributed to: 
 A Beam width effects 
 B Slice thickness effects 
 C Echoes arriving from within the tubes 
 D Echoes arriving from distal to the tubes 
 A Rationale: Beam width effects as long as the tubes are perpendicular to the image plane. 
 Doppler spectral mirroring occurs for: 
 A Flow through an artery located at a large distance 
 B A Doppler angle of 90 degrees 
 C Venous flow only 
 D Arterial flow only 
 B Rationale: 
 Echo "enhancement" results from a structure having a: 
 A Higher speed of sound than adjacent material 
 B Higher acoustical impedance than adjacent material 
 C Lower attenuation than surrounding material 
 D Greater absorption rate than surrounding tissue 
 C Rationale: enhancement occurs when sound transmits well through a mass or fluid-filled cavity. 
 Echo enhancement most noticeably affects signals arising from ____ a low attenuating object. 
 A within 
 B proximal to 
 C lateral to 
 D distal to 
 D Rationale: Distal enhancement gives a clue that the attenuation in the object is lower than attenuation in the  
 surrounding tissue. 
 Echoes appearing to arise distal to near-perfect reflectors such as the diaphragm can often be attributed to: 
 A Refraction of the beam beyond the reflector 
 B Mirror image artifacts 
 C Attenuation of the beam by structures distal to the reflector 
 D Echo enhancement by the reflector 
 B Rationale: 
 Echoes from scatterers sometimes appear brighter on the display than echoes from organ boundaries because: 
 A Scatterers exhibit angular effects 
 B Organ boundaries exhibit angular effects 
 C Scatterers are larger in diameter than boundary interfaces 
 D Scatterers are not accompanied by tissue attenuation 
 B Rationale: The echo from a specular reflector often is not seen because of angle effects. 
 Enhancement of an ultrasound image may result from 
 A narrow beam aperture 
 B high gain 
 C low pulse repetition frequency 
 D reflections located deep to structures with low attenuation 
 E refraction from structures with high attenuation 
 D Rationale: 
 High PRF mode allows detection of high velocities without aliasing by introducing: 
 A ambiguities in range gate depth 
 B ambiguities in range gate angle 
 C amplitude uncertainties 
 D amplitude distortions 
 A Rationale: the ambiguities result from several Doppler sample gates. 
 If refraction occurs, the machine: 
 A Uses Snell's law to compute reflector positions 
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 B Places echo dots along lines corresponding to refracted beams 
 C Places echo dots along lines corresponding to nonrefracted beams 
 D Cannot receive echo signals from the medium 
 C Rationale: The machine always places echo dots along the assumed ultrasound beam axis during scanning. 
 If the PRF of an instrument in Doppler mode is 12,000/s, the maximum Doppler frequency that can be detected without  
 aliasing and without adjusting the spectral baseline is: 
 A 6,000 Hz 
 B 9,000 Hz 
 C 12,000 Hz 
 D 24,000 Hz 
 A Rationale: the sampling rate (also the PRF) is 12,000 Hz; 1/2 this frequency is 6000 Hz. 
 In the following color flow image of the subclavian vein, the white arrow at the bottom of the figure points to which imaging  
 artifact? 
 A Reverberation 
 B Ring down 
 C Mirroring 
 D Shadowing 
 E Looning 
 C Rationale: Blue then pleura then blue deeper 
 Images\Color_artifact.jpg 
 Many echoes generated from the same interface describes: 
 A Refraction 
 B Speckle 
 C Reverberation 
 D Attenuation 
 C Rationale: 
 Side lobes are described as 
 A artifacts caused by constructive interference in the primary direction of the ultrasound beam 
 B extraneous energy components that are not in the primary direction of the ultrasound beam 
 C equally spaced echoes displayed across the path of the sound beam 
 D energy components that improve the lateral resolution 
 E energy components that cause poor axial resolution 
 B Rationale: Side lobes (single or phase array) but Grating Lobes (phased array only) 
 Simpson's rule is often used in ultrasound to estimate: 
 A Speeds of sound 
 B Distances 
 C Volumes 
 D Whether artifacts are present 
 C Rationale: 
 The amplitude of an echo from a specular reflector depends on each of the following except: 
 A Angle 
 B Attenuation 
 C Pulse repetition frequency 
 D Distance 
 C Rationale: echoes from a specular reflector are angle dependent.  Attenuation, which depends on frequency and  
 distance, also influences the echo amplitude.  PRF, however, should have no effect. 
 The area of a circle that is 2 cm in diameter is closest to: 
 A 3 cm^2 
 B 12 cm^2 
 C 36 cm^2 
 D 72 cm^2 
 A Rationale: Area is (pie)r^2  Radius if half the diameter or 1 cm.  Area is 3.14 cm^2 
 The granular dot display of organ parenchyma on a two dimensional B-scan image is also known as: 
 A Speckle 
 B Sparkle 
 C Points of light 
 D Points of scatter 
 A Rationale: 
 The increase in the amplitude of echoes from reflectors that are positioned behind a poorly attenuating (like water) structure 
  is 
 A refraction 
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 B shadowing 
 C reverberation 
 D reflection 
 E enhancement 
 E Rationale: 
 The lateral spreading of the image of a point like reflector is due to: 
 A Beam width effects 
 B Speed of sound artifacts 
 C The Doppler effect 
 D Refraction effects 
 A Rationale: 
 The opposite of echo enhancement is: 
 A Detection 
 B Obliteration 
 C Shadowing 
 D Good through-transmission 
 C Rationale: 
 The production of artifactual, lower frequency signals when the sampling frequency is too low is called: 
 A spectral broadening 
 B the Nyquist criteria 
 C low-frequency generation 
 D aliasing 
 D Rationale: the description is of aliasing. 
 The term hyperechoic signifies a region that has 
 A Fewer sources of echoes than other regions 
 B Interfaces that have high impedance 
 C Elevated echogenicity 
 D No reflectors 
 C Rationale: 
 Units for circumference measurements are: 
 A mm 
 B mm^2 
 C mm^3 
 D cm^3 
 A Rationale: 
 What happens to the image when an ultrasound beam traverses a highly attenuating structure? 
 A Enhancement 
 B Reflection 
 C Transmission 
 D Shadowing 
 E Refraction 
 D Rationale: 
 When a two-dimensional B-mode image is constructed, echo dots are positioned: 
 A Anywhere on the image, but at a depth corresponding to the echo arrival time 
 B Along the transmitted beam axis 
 C At random locations in the beam 
 D Along a line corresponding to the lateral margins of the beam 
 B Rationale: First part of a is incorrect.  Along the transmitted beam axis (and at a depth corresponding to the echo 
  arrival time). 
 Which of the following artifacts may occur with continuous wave Doppler instrumentation? 
 A Aliasing 
 B Crosstalk 
 C Multipath 
 D Grating lobes 
 B Rationale: 
 Which of the following is LEAST likely to cause shadowing? 
 A A cyst 
 B Bowel gas 
 C Bone 
 D Gallstones 
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 E Calcification 
 A Rationale: More likely to cause enhancement 
 Which of the following phenomenons is most closely related to the production of texture on a B-mode image of a uniform  
 organ or a tissue phantom? 
 A Refraction 
 B Shadowing 
 C Interference 
 D Reverberation 
 C Rationale: Speckle, or texture, results from echoes picked up simultaneously from many scatterers, and  
 interference determines the exact amplitude. 
 Which of the following types of effects occur with a linear array transducer but NOT a single element transducer? 
 A Beam width effects 
 B Side lobe effects 
 C Grating lobes 
 D Reverberations 
 C Rationale: Grating lobes only occur for array transducers. 
 Which of the following will NOT produce additional object(s) in the display? 
 A Mirror artifact 
 B Side lobe artifact 
 C Beam width artifact 
 D Shadowing 
 E Slice thickness artifact 
 D Rationale: 
 
 Section: Bioeffects 
 A 6 dB loss of energy as sound propagates through tissue 
 A occurs at two times the half-intensity depth 
 B is not the result of attenuation 
 C represents a complete loss of energy 
 D is equivalent to a 12 dB loss of energy in water 
 A Rationale: HID = 6 / f and HID = -3 dB 
 A conclusion from in vitro studies is 
 A they are not real studies 
 B they are valuable for studying mechanisms 
 C they overwhelmingly indicate existence of harmful effects 
 D they are valuable for simulating exposure conditions during diagnostic studies 
 B Rationale: 
 A hydrophone is a device which measures 
 A Doppler shift 
 B dynamic range 
 C dead zone 
 D transmitting frequency 
 E acoustic output of ultrasound imaging instruments 
 E Rationale: 
 A hydrophone probe can be used to measure the 
 A ultrasound intensity 
 B pulser voltage 
 C bandwidth 
 D ultrasound frequency 
 E axial resolution 
 A Rationale: 
 Acoustical power is given in 
 A Pascals 
 B milliwatts 
 C mW/cm^2 
 D Joules 
 B Rationale: 
 Acoustical pressure is expressed in 
 A Pascals 
 B Watts 
 C mW/cm^2 
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 D Lbs 
 A Rationale: 
 Animal studies in which positive bioeffects were observed in the fetus were insonified using 
 A clinical ultrasound scanners 
 B high-intensity ultrasound equipment 
 C equipment producing lower intensities than clinical devices 
 D audible sound waves 
 B Rationale: The studies in which damage to the fetus were documented almost always used high SPTA values  
 and large ultrasound beams. 
 At present the best indication that there have been no ill-effects on the human fetus exposed to diagnostic ultrasound  
 comes from 
 A cell survival studies 
 B epidemiological studies 
 C dose effect studies in small animals 
 D fetal survival statistics 
 B Rationale: 
 Exposure of cells in a fluid is an example of 
 A an in vitro study 
 B an in vivo study 
 C an epidemiological study 
 D a study on effects of heating 
 A Rationale: 
 If an unfocused transducer produces 10 mW of power and the transducer has an area of 2 cm^2, the SATA at the  
 transducer surface is 
 A 5 mW/cm^2 
 B 10 mW/cm^2 
 C 20 mW/cm^2 
 D 50 mW/cm^2 
 A Rationale: Take the power (10 mW) and divide by the transducer area (2 cm^2) and you get 5 mW/cm^2. 
 If the SATA intensity is 21 mW/cm^2 and if the B.U.R. is 3, the SPTA intensity is 
 A 21 mW/cm^2 
 B 7 mW/cm^2 
 C 3 mW/cm^2 
 D 63 mW/cm^2 
 D Rationale: SA = SP/B.U.R. so 21 = SP/3 and solve for SP 
 If the spatial average intensity in a beam is 1 W/cm^2 and the transducer beam is 5 cm^2 in the cross-sectional area, what  
 is the total acoustic power? 
 A 1 W 
 B 2W 
 C 3W 
 D 4W 
 E 5W 
 E Rationale: 
 In pulsed ultrasound, the SPPA is much greater than the SPTA because 
 A wider sound beams are used for the SPPA 
 B they are related by the duty factor, which is small 
 C higher acoustical power settings are used to record SPPA 
 D SPPA is recorded in water; SPTA is a derated value 
 B Rationale: SPTA = SPPA * DF and DF is usually less than 0.01. 
 Localized heating due to a pulsed Doppler unit might be of concern because of the relatively high ____ of these units. 
 A SPPA 
 B SPTP 
 C frequency 
 D power and SPTA 
 D Rationale: 
 Mechanisms by which ultrasound energy could induce a biological effect include 
 A heating 
 B cavitation 
 C mechanical effects other than cavitation 
 D all of the above 
 D Rationale: Most books and documents now emphasize heating and cavitation. 
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 No independently confirmed, significant biological effects on mammalian tissues have been reported at intensities below  
 which of the following spatial peak, temporal average (SPTA) levels? 
 A 100 mW/cm^2 
 B 1000 mW/cm^2 
 C 2 W/cm^2 
 D 10 W/cm^2 
 E 100 W/cm^2 
 A Rationale: 
 Potential bioeffects of ultrasound can be minimized by 
 A using high pulse repetition frequencies 
 B increasing the mechanical index 
 C increasing the thermal index 
 D using a highly focused transducer 
 E reducing the time of the examination 
 E Rationale: Reduced time will reduce heat and cavitation risks.  ALARA 
 Radiation force, where an absorber in water interrupts the whole ultrasound beam, may be used to measure 
 A pressure amplitude 
 B SPPA 
 C acoustical power 
 D dynamic range 
 C Rationale: Radiation force using a sensitive balance is used to measure acoustical power. 
 Risk of cavitation is most closely associated with which of the following acoustical quantities or parameters? 
 A Peak compressional or rarefactional pressure 
 B SPTA 
 C Attenuation and absorption coefficients 
 D Acoustical power 
 A Rationale: The peak pressure level and the frequency. 
 Since very little is known about bioeffects and assuming that there could be a minimal risk of bioeffects when using  
 diagnostic ultrasound, what would be the best course of action? 
 A Perform fewer ultrasound examinations but increase the time of each examination. 
 B Perform ultrasound examinations only when a crash cart is available. 
 C Never perform obstetrical ultrasound examinations. 
 D Use pulsed Doppler only for obstetrical studies. 
 E Use ultrasound when the expected benefit outweighs the potential risks. 
 E Rationale: ALARA 
 Sufficient safety factors are built into the MI and TI calculations that they always represent worst-case situations. 
 A True 
 B False 
 B Rationale: The assumed attenuation of 0.3 dB/cm-MHz may predict too high an attenuation if the path between  
 the transducer and sensitive tissue (fetus) is fluid.  TI & MI would underestimate the exposure in that  
 The AIUM statement on bioeffects claims that for very tightly focused sound beams there have been no known effects  
 from exposures to mammalian tissue at spatial peak-temporal average intensities below 
 A 100 mW/cm^2 
 B 1000 mW/cm^2 
 C 5 W/cm^2 
 D 100 W/cm^2 
 B Rationale: When tightly focused ultrasound beams are considered, a higher intensity is tolerated, apparently,  
 because any heat generated can be more quickly dissipated than if a large beam area from an  
 The AIUM statement on bioeffects claims that there have been no known effects from exposures to mammalian tissue by  
 unfocused transducers at spatial peak-temporal average intensities below 
 A 100 mW/cm^2 
 B 1000 mW/cm^2 
 C 5 W/cm^2 
 D 100 W/cm^2 
 A Rationale: 
 The AIUM statements on bioeffects of focused and unfocused sound beams also says that for thermal effects, no known  
 ill-effects occurred for a TI value less than 
 A 2 
 B 4 
 C 20 
 D 40 
 A Rationale: 
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 The AIUM statements on bioeffects of focused and unfocused sound beams were based on exposures to 
 A small mammals, such as rats and mice 
 B large animals, such as dogs 
 C pregnant women 
 D cell suspensions 
 A Rationale: 
 The following symbols represent intensities from a pulse-echo scanner.  Which intensity value is the highest? 
 A SATA (Spatial average - time average) 
 B SPTA (Spatial peak - time average) 
 C SATP (Spatial average - temporal peak) 
 D SPPA (Spatial peak - pulse average) 
 D Rationale: 
 The following table gives values for ultrasound power, SPTA, and SPPA for several operating modes.  
 
 
 
 
 
 
 Mode 1, mode 2, and mode 3 most likely are, respectively 
 A pulsed Doppler, continuous-wave Doppler, B-mode scanning 
 B B-mode scanning, M-mode, pulsed Doppler 
 C B-mode scanning, continuous-wave Doppler, pulsed Doppler 
 D continuous-wave Doppler, pulsed Doppler, M-mode 
 B Rationale: The mode with the highest expected SPTA is pulsed Doppler, eliminating a and d.  CW Doppler is not  
 pulsed, so you would not see an SPPA that is 400 times greater than the SPTA, thus eliminating c.   
 Images\Intensity table.jpg 
 The half-value-layer or the half-intensity-depth 
 A is the depth where the intensity is 50% of the originally transmitted intensity 
 B increases as the frequency of the transducer increases 
 C is the thickness of the matching layer in an array 
 D is the range of frequencies contained in an ultrasound pulse 
 E is the attenuation coefficient in tissue 
 A Rationale: 6/MHz = cm  The loss of 3 dB is the H.I.D.  3dB = 0.5 dB/cm/MHz  and solve for cm.  Divide both  
 sides by .5 dB and MHz. 
 The intensity is related to the ____ of the pressure amplitude. 
 A square root 
 B cube root 
 C square 
 D third power 
 C Rationale: 
 The mechanical index (MI) is an indication of the likelihood for 
 A cavitation 
 B heating 
 C a faulty transducer 
 D a transducer with a moving scan head 
 A Rationale: 
 The method of measuring ultrasound intensity that provides the highest result is 
 A SATA 
 B SAPA 
 C SPTP 
 D R2D2 
 C Rationale: spatial peak is higher than spatial average; SPTP>SPPA>SPTA>SATP>SAPA>SATA 
 The rate at which acoustical energy is transmitted into the medium is the acoustical 
 A intensity 
 B speed 
 C power 
 D frequency 
 C Rationale: Power is the rate at which energy is delivered.  Units are watts or milliwatts 
 The real-time acoustic output labeling index that is most closely related to risk of cavitation is the 
 A mechanical index 
 B index of refraction 
 C thermal index 



Page 20 of 25 

 D frequency index 
 A Rationale: 
 The role of "derating models" is to 
 A reduce the transmit power when water is insonified 
 B translate output values in water to values in an attenuating medium 
 C correct for the difference in sound speed between water and tissue 
 D correct for the difference in impedance between air and tissue 
 B Rationale: 
 The temperature rise at a soft tissue bone interface compared to the temperature rise in soft tissue is 
 A lower 
 B higher 
 C the same 
 D unpredictable 
 B Rationale: 
 The term ALARA stands for 
 A alarm for action 
 B as long as reason allows 
 C a lengthy and real action 
 D as low as reasonably achievable 
 D Rationale: 
 The thermal index provides information related to possibilities of 
 A heating 
 B cavitation 
 C direct mechanical damage to cells 
 D in vitro bioeffects 
 A Rationale: The thermal index is the ratio of the acoustical power to the power needed to raise tissue 1 degree  
 Celsius.  The needed power is, of course, estimated based on certain assumptions about beam  
 The two types of cavitation are ____ and ____. 
 A large bubble and small bubble 
 B stable and oscillatory 
 C stable and transient 
 D total and partial 
 C Rationale: 
 The ultrasound operating mode producing the highest spatial peak time average intensity is 
 A B-mode imaging 
 B M-mode 
 C combined B-mode imaging and M-mode 
 D pulsed Doppler 
 D Rationale: Because the beam dwells in one spot, and because the PRF may be high to avoid aliasing and the  
 pulse duration is somewhat longer than the pulse duration in imaging. 
 Thermal bioeffects of ultrasound energy have been determined experimentally by using 
 A epidemiological and cavitation studies 
 B cavitation detectors 
 C animal and in vitro studies 
 D hydrophones 
 E statistical predictions 
 C Rationale: To date there are no confirmed bioeffects with diagnostic ultrasound.  SPTA < 100 mW/cm^2 for  
 unfocused beam or 1 W/cm^2 for a focused beam is safe. 
 To minimize exposures to ultrasound, sonographers should scan using 
 A any transmit power, low receiver gain setting 
 B low transmit power, high receiver gain setting 
 C high transmit power, low receiver gain setting 
 D high transmit power, any receiver gain setting 
 B Rationale: 
 Ultrasound equipment manufacturers measure the acoustical output of their machines with the detector placed in 
 A air 
 B water 
 C tissue 
 D a liquid that has an attenuation of 0.3 dB/cm-MHz 
 B Rationale: For reporting some output values the manufacturer does calculate an attenuation factor, assuming  
 the attenuation is 0.3 dB/cm-MHz.  However, the actual measurement is done in water. 
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 Units for acoustical intensity are 
 A milliwatts 
 B mW/cm^2 
 C W/m 
 D mW-cm 
 B Rationale: think of intensity as power per unit area.  Then apply the units and you get milliwatts/cm^2 
 Values of spatial and temporal intensities in an ultrasound beam are lowest for 
 A SATP (spatial average, temporal peak) 
 B SATA (spatial average, temporal average) 
 C SPTP (spatial peak, temporal peak) 
 D SPTA (spatial peak, temporal average) 
 B Rationale: average is lower than peak 
 What is the duty factor if the PRF is 10,000 and the pulse duration is 1 microsecond? 
 A .1 
 B .01 
 C .001 
 D .0001 
 B Rationale: DF = 10,000/sec * 0.000001 sec = 0.01.  Notice duty factor has no units, though it may be expressed 
  as a percentage. 
 Where can a sonographer find a listing of power, intensity, and peak pressure values for the transducers and operating  
 modes of a scanner in the lab? 
 A In the operator's manual 
 B In clinical ultrasound journals 
 C At seminars and scientific meetings 
 D By calling the Food and Drug Administration 
 A Rationale: The fastest way is from the operator's manual that came with the scanner. 
 Which intensity measuring method provides the highest result? 
 A SPTA 
 B SPTP 
 C SATA 
 D SAPA 
 E SATP 
 B Rationale: Spatial Peak > Spatial Average; Temporal Peak > Temporal Average 
 Which of the following devices may be used for measuring acoustical pressure amplitudes and determining acoustical  
 intensities in the field of a diagnostic ultrasound transducer? 
 A a wattmeter 
 B a tissue-mimicking phantom 
 C a sensitive balance 
 D a hydrophone 
 D Rationale: The hydrophone, with its small sensitive element, is used to measure the pressure at points in the  
 field. 
 Which of the following is a typical value of pulse-echo diagnostic instrument output intensity SPTA (spatial peak, temporal  
 average)? 
 A 20 mW/cm^2 
 B 5 W/cm^2 
 C 20 W/cm^2 
 D 100 W/cm^2 
 E .01 mW/cm^2 
 A Rationale: some equipment 2 mW/cm^2 and safe limit is 720 mW/cm^2 
 
 Section: Quality Assurance 
 A "string phantom" is useful for measuring 
 A maximum depth of Doppler signal detection 
 B velocity accuracy in spectral Doppler 
 C axial resolution in B-mode 
 D vertical distance measurement accuracy 
 B Rationale: 
 A measure of the minimum spacing along the beam axis that still allows two reflectors to be identified is called the 
 A lateral resolution 
 B axial resolution 
 C axial depth of visualization 
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 D axial distance measurement accuracy 
 B Rationale: the minimum resolvable spacing along the beam axis is axial resolution. 
 A measurement comparing the actual separation between two reflectors placed at different positions along the beam axis  
 with the separation indicated on calipers is a test of 
 A axial resolution 
 B ultrasound wavelength 
 C vertical distance measurement accuracy 
 D horizontal measurement accuracy 
 C Rationale: 
 A scan is done of a uniform section in a phantom, and a vertical shadow emanates from a position on the image  
 corresponding to the transducer surface.  This likely is caused by 
 A poor TGC control 
 B poor lateral gain control 
 C inadequate gray scale photography 
 D loss of signal from one or more transducer elements 
 D Rationale: 
 A useful feature of a Doppler string test object is 
 A its depth from the transducer can be specified precisely 
 B it presents a parabolic velocity profile like blood 
 C its velocity can be precisely specified 
 D it has the same echogenicity as blood 
 C Rationale: 
 An image of a point like reflector results in a short line on the display.  Where should caliper-cursors be placed to measure  
 the horizontal distance between two such reflectors displaced laterally from each other? 
 A From the inside on one to the inside of the other 
 B From the center of one to the center of the other 
 C From the outer margin of one to the center of the other 
 D From the left-most margin of one to the right-most margin of the other 
 B Rationale: From the center to the center for horizontal measurement accuracy. 
 Axial resolution of an ultrasound beam may be measured by a 
 A tissue equivalent phantom 
 B hydrophone 
 C beam profiler 
 D Doppler phantom 
 A Rationale: 
 Doppler flow phantoms are useful for determining 
 A maximum depth of Doppler signal detection 
 B vertical distance measurement accuracy 
 C acoustical output during color flow imaging 
 D horizontal distance measurement accuracy 
 A Rationale: 
 For which of the following tests would it be okay if the results varied with the transducer frequency? 
 A Maximum depth of visualization 
 B Axial distance measurement accuracy 
 C Lateral distance measurement accuracy 
 D Scan uniformity 
 A Rationale: We expect the results to vary with frequency because of different amounts of beam penetration at  
 different frequencies. 
 If the actual distance between two reflectors in a phantom is 4.0 cm, but the digital caliper readout indicates it is 3.8 cm,  
 the percentage error in the caliper readout is 
 A < 1% 
 B 1.5% 
 C 5% 
 D 10% 
 C Rationale: (4-3.8)/4 = 0.05 = 5% 
 In order to produce echo signals that are of a similar magnitude as blood in the body, what two factors in a Doppler  
 phantom must be comparable to human tissues? 
 A Phantom material attenuation and mimicking material blood echogenicity 
 B Phantom material density and mimicking material blood attenuation 
 C Mimicking material blood viscosity and attenuation 
 D Mimicking material blood velocity and acceleration 
 A Rationale: 
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 In-house QA programs usually involve all of the following EXCEPT 
 A tests using phantoms 
 B inspection and cleaning of air filters 
 C records and worksheets showing test results 
 D voltage measurements at specified test points 
 D Rationale: These may be done by Preventive Maintenance personnel. 
 Large slice thickness hinders visualization of 
 A small, low-contrast spherical masses 
 B nylon fibers oriented perpendicular to the scan plane 
 C narrow anechoic tubes oriented perpendicular to the scan plane 
 D specular reflectors oriented perpendicular to the beam 
 A Rationale: 
 Material making up the body of a typical QA phantom is "tissue like" in terms of its ____ properties. 
 A attenuation and perfusion 
 B sound speed and attenuation 
 C sound speed and reflector location 
 D echogenicity and reflector location 
 B Rationale: 
 Maximum depth of visualization is often limited by 
 A noise at high gain 
 B poor axial resolution 
 C too low a power setting 
 D too low a transducer frequency 
 A Rationale: Electronic noise 
 Maximum depth of visualization tests are done using 
 A minimum receiver gain and maximum transmit power 
 B maximum receiver gain and minimum transmit power 
 C maximum receiver gain and maximum transmit power 
 D minimum receiver gain and minimum transmit power 
 C Rationale: Although some users do not like to use the absolute maximum receiver gain because they may be  
 too much noise on the display. 
 On the slice thickness phantom the slice width is estimated from the ____ of the image of the scattering plane. 
 A axial extent 
 B lateral margins 
 C brightness 
 D amount of shadowing 
 A Rationale: 
 On the viewing monitor of a scanner a sonographer counts 16 shades of gray in the gray bar pattern.  The hard copy B- 
 mode image displays only the 13 brightest gray bars.  This should be interpreted as 
 A normal performance 
 B too low a receiver gain setting 
 C inadequate photography and processing that need correction 
 D poor contrast and brightness settings on the viewing monitor 
 C Rationale: Inadequate photography is a frequent source of image quality problems. 
 Routine tests done to determine that an ultrasound scanner is operating at its expected level of performance are referred to 
  as 
 A equipment acceptance tests 
 B general equipment maintenance 
 C quality assurance 
 D instrument upgrades 
 C Rationale: Acceptance tests are done when a scanner is purchased; quality assurance tests are those done  
 routinely. 
 Suppose that the maximum depth of visualization using a 3.5 MHz transducer is 14.2 cm.  On the previous two tests 3  
 months and 6 months earlier it was 14.4 cm and 14.1 cm, respectively.  These variations should be interpreted as 
 A just barely tolerable performance 
 B normal variations inherent in the machine 
 C excessive variations, indicating the machine requires immediate service 
 D normal variations inherent in the measurement process 
 D Rationale: Most likely 
 The accuracy with which an A-mode, M-mode, or B-mode display positions an echo signal corresponding to the distance  
 from the reflector to the transducer refers to the 
 A bandwidth 
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 B axial resolution 
 C depth calibration 
 D dynamic range 
 E lateral resolution 
 C Rationale: 
 The maximum depth of visualization can indicate changes in 
 A vertical distance measurement accuracy 
 B axial and lateral resolution 
 C slice thickness 
 D sensitivity 
 D Rationale: 
 The size of the displayed echo from a single, tiny reflector, measured along the direction of beam propagation, is related  
 most closely to the 
 A depth measurement accuracy 
 B axial resolution 
 C lateral resolution 
 D monitor distortion 
 C Rationale: 
 The velocity of 1540 meters per second should be present in 
 A fetal bones 
 B hard plaque 
 C a piezoelectric material 
 D a tissue equivalent test object 
 D Rationale: this is tissue mimicking 
 The width of the ultrasound beam, measured perpendicular to the scanning plane, determines the 
 A horizontal distance measurement accuracy 
 B maximum depth of visualization 
 C lateral resolution 
 D slice thickness 
 D Rationale: 
 To be used for tests of geometric accuracy, the ____ and ____ in a phantom must be precisely specified. 
 A echogenicity and reflector location 
 B sound speed and reflector location 
 C attenuation and reflector location 
 D echogenicity and attenuation 
 B Rationale: Sound speed and reflector location must be precisely known because these determine where the  
 machine places the objects. 
 Two reflectors are separated along a line perpendicular to the beam axis in the image plane.  A measure of the minimum  
 distance between the reflectors that still allows them to be distinguished is called the 
 A lateral resolution 
 B axial resolution 
 C axial depth of visualization 
 D axial distance measurement accuracy 
 A Rationale: 
 Where should the digital caliper cursors be placed to measure the actual separation between two reflectors placed at  
 different positions along the beam axis? 
 A Top of the higher reflector, bottom of the other 
 B Top of one and top of the other 
 C Left side of one and right side of the other 
 D Bottom of the higher reflector, top of the other 
 B Rationale: From "leading edge to leading edge". 
 Which one of the following sets of properties of a test object or phantom is MOST relevant when assessing depth  
 calibration accuracy? 
 A Reflector spacing and speed of sound in the medium 
 B Reflector spacing and reflector reflection coefficient 
 C Attenuation in the medium and speed of sound in the medium 
 D Reflector spacing and ultrasonic attenuation in the medium 
 E Reflector reflection coefficient and ultrasonic attenuation in the medium 
 A Rationale: 
 Which one of the following statement is true regarding quality assurance tests of ultrasound scanners? 
 A They require expertise of a hospital engineer or physicist. 
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 B QA for each scanner takes about 2 hours per week. 
 C Good record keeping is an essential component. 
 D Quantitative results are generally not necessary. 
 C Rationale: 
 
 Section: Fluid Dynamics 
 A 75% reduction in the cross-sectional area of a carotid artery is equivalent to a 
 A 75% stenosis 
 B 75% diameter reduction 
 C 25% diameter reduction 
 D 50% stenosis 
 E 25% stenosis 
 D Rationale: 50% reduction D or r results in 25% residual area or 75% reduction in area 
 According to Poiseuille's Law as it relates to blood flow in a vessel, the volume flow (Q) is related directly to the vessel's 
 A radius (r) 
 B radius to the fourth power (r^4) 
 C radius squared (r^2) 
 D length (L) 
 E length squared (L^2) 
 B Rationale: 
 According to Poiseuille's Law as it relates to blood flow in a vessel, the volume flow (Q) will increase as the 
 A resistance (R) increases 
 B radius (r) decreases 
 C length (L) of the vessel decreases 
 D length (L) of the vessel increases 
 E viscosity increases 
 C Rationale: 
 An appropriate unit for volume flow rate is: 
 A milliliters 
 B cm^2/s 
 C 1/s 
 D cm/min 
 C Rationale: volume flow rate is sometimes estimated with Doppler or color flow imaging systems.  Flow rate is  
 volume (ml or L) per unit time (min or s) or liters/s. 
 In "laminar flow" within a vessel, blood velocities are: 
 A turbulent, or "chaotic" 
 B equal throughout the entire vessel cross-section 
 C highest in the center of the vessel, and decrease to zero at the walls 
 D at an angle to the axis of the vessel 
 C Rationale: laminar or parabolic flow has the greatest velocity at the center, but the velocity goes to zero at the  
 walls. 
 Poiseuille's Law describes the relationship between viscous energy and 
 A blood velocity 
 B vessel radius 
 C vessel length 
 D kinetic energy 
 B Rationale: 
 The most significant factor determining resistance to blood flow is the 
 A vessel length 
 B blood viscosity 
 C vessel radius 
 D hematocrit 
 E atmospheric pressure 
 C Rationale: 


