
MRI IN PRACTICE 

 

Chapter 1 

1. What is the most abundant atom in the body?  

a. Oxygen 

b. Hydrogen  

c. Nitrogen 

d. Carbon 

2. Only nuclei with an ______ mass are known as MR active nuclei. 

a. Even 

b. Positive 

c. Negative  

d. Odd  

3. The total magnetic moment of the nucleus is the vector sum of all the magnetic moments _____ 

in the nucleus. 

a. Electrons 

b. Protons  

c. Neutrons 

d. A&C 

4. The isotope of ______ is the most commonly used MR-active nucleus in MRI. 

a. Hydrogen 

b. Oxygen 

c. Nitrogen 

d. Carbon 

5. What is it called when the magnetic moments of hydrogen nuclei orientate with a strong state external 

magnetic field? 

a. Equilibrium 

b. Movement 

c. Alignment  

d. Energy 

6. At 1.5T, what is the excess number of spins for every million protons? 

a. 2.3 

b. 3.6 

c. 4.5  

d. 5.2 

7. What is the precessional frequency at 1.5T?  

a. 42.67 MHz 

b. 53.82 MHz 

c. 59.21 MHz 

d. 63.87 MHz  

 

 



8. Out of phase means that magnetic moments of hydrogen are at ______ places on the precessional 

path at a moment in time. 

a. Same 

b. Sequential 

c. Different  

d. Identical 

9. What is the spiral motion caused by two precessional motions that happen simultaneously called? 

a. Excitation 

b. Nutation  

c. Pulse 

d. Transition 

10. The emf is defined as the energy available from a unit of charge traveling _______around a loop of 

wire.   

a. Once  

b. Twice 

c. Three times 

d. Four times 

11. What is the process by which hydrogen loses its energy called? 

a. Force 

b. Excitation 

c. Relaxation  

d. Rotation 

12. What determines the amount of longitudinal relaxation that occurs between the end of one RF 

excitation pulse and application of the next? 

a. Echo time (TE) 

b. Repetition time (TR)  

c. Pulse sequence 

d. Magnetic moments 

Chapter 2 

13.  One of the main advantages of MRI compared to other imaging modalities is its excellent soft tissue 

discrimination.  

a. True  

b. False 

14. Which of the following are intrinsic contrast parameters? 

a. T1 recovery time 

b. Flow 

c. Flip angle 

d. A&B  

15. What is the process term for the recovery of longitudinal magnetization? 

a. Relaxation 

b. T2 decay 

c. T1 recovery  

d. Parameters 

 



16. What is the T1 recovery time of white matter brain tissue at 1.0T? 

a. 200 ms 

b. 500 ms  

c. 2,000 ms 

d. 2,500 ms 

17. T2 decay is caused by the magnetic fields of neighboring _______nuclei interacting with each other. 

a. Hydrogen  

b. Carbon 

c. Nitrogen 

d. Oxygen 

18. T2 decay time is the time it takes for ______ percent of the transverse magnetization to dephase in a 

tissue. 

a. 42 

b. 51 

c. 63  

d. 72 

19. Images obtain contrast mainly through which of the following mechanisms? 

a. T1 recovery 

b. T2 decay 

c. Spin density 

d. All the above  

20. When the NMV is pushed beyond 90° it is referred to as what? 

a. Fully saturated 

b. Temporarily saturated 

c. Partially saturated  

d. Densely saturated 

21. What refers to the differences in signal intensity between tissues that are a consequence of their 

relative number of mobile hydrogen protons per unit volume? 

a. T2 contrast 

b. T1 contrast 

c. Proton density contrast  

d. T1 recovery 

22. What are images whose contrast is determined by the apparent diffusion coefficient called? 

a. FD weighted imaging 

b. Diffusion-weighted images 

c. T2 weighted images 

d. T1 weighted images 

23. What is the rapid MRI technique that acquires images of the brain during activity or stimulus and then 

at rest? 

a. Diffusion-weighted imaging 

b. T1 recovery 

c. Functional MRI  

d. Proton density weighting 

 



24. What is the effect that enables better visualization of tissues that are affected by a contrast agent? 

a. Relaxivity  

b. T1 agents 

c. T2 agents 

d. Diffusion weighting 

Chapter 3 

25. How many ways are there of rephrasing the magnetic moments of hydrogen nuclei to produce an 

echo?  

a. One 

b. Two  

c. Three 

d. Four 

26. The spin-echo pulse sequence commonly uses what degree of RF excitation pulse to flip the NMV fully 

into the transverse plane?  

a. 30° 

b. 60° 

c. 90°  

d. 180° 

27. What is the signal called when there is in-phase transverse magnetization and maximum signal is 

induced in the receiver coil? 

a. RF rephrasing pulse 

b. Relaxivity 

c. Spin-echo  

d. Pulse sequences 

28. Which of the following are pulse sequences in the spin-echo family?  

a. Conventional spin-echo 

b. Fast spin-echo 

c. Slow spin-echo 

d. A&B  

29. The spin-echo using one echo is used to produce T1-weighted images by selecting a short TR and a 

short TE. 

a. True  

b. False 

30. If proton density and T2 weighting are required together in the sequence, how many ways are there to 

achieve this? 

a. One 

b. Two  

c. Three  

d. Four 

31. What is a reverse flip angle excitation RF pulse applied at the end of the echo train called? 

a. Turbo spin-echo 

b. Echo spacing 

c. Rephrasing pulses 

d. Driven equilibrium  



32. What is used to produce heavily T1-weighted images to demonstrate anatomy? 

a. Inversion recovery  

b. Turbo spin-echo 

c. Echo spacing 

d. Conventional spin-echo 

33. What is the point at which there is no longitudinal magnetization corresponding to fat in an inversion 

recovery sequence? 

a. Diffusion point 

b. Null point  

c. Weighting point 

d. Turbo point 

34. STIR is an extremely important sequence in _______ imaging. 

a. Brain 

b. Spine 

c. Musculoskeletal  

d. Breast 

35. FLAIR is especially useful in visualizing which of the following? 

a. Multiple sclerosis 

b. Acute subarachnoid hemorrhage 

c. Meningitis 

d. All the above  

36. Which of the following is a disadvantage of FLAIR? 

a. Long scan times  

b. Not versatile 

c. Not sensitive to pathology 

d. Inadequate image quality 

37. What are two further modifications of fast IR? 

a. Single and double IR prep 

b. Single and triple IR prep 

c. Double and triple IR prep  

d. Single and quadruple IR prep 

Chapter 4  

38. The main purpose of gradient pulse echo sequences is to enable ________. 

a. Shorter TRs  

b. Longer TRs 

c. Shorter TEs 

d. Longer TEs 

39. What are gradients that diphase called? 

a. Reducers 

b. Rewinders 

c. Spoilers  

d. Bipolar 

 



40. What is maximum signal induced in the receiver coil called? 

a. Polarity 

b. Spoilers 

c. Bipolar gradient 

d. Gradient-echo  

41. How many different processes are there that affect weighting in gradient-echo pulse sequences?  

a. One 

b. Two 

c. Three  

d. Four 

42. TRs less than ______ are considered appropriate to maintain the steady state. 

a. 20 ms 

b. 30 ms 

c. 40 ms 

d. 50 ms 

43. The Ernst angle is the flip angle that provides optimum signal intensity for a tissue with a given T2 

recovery time scanned using a given TR. 

a. True  

b. False  

44. Residual transverse magnetization affects image ______. 

a. Detail 

b. Resolution 

c. Contrast 

d. Variation 

45. Any two ______ RF pulses produce a Hahn echo. 

a. 30° 

b. 60° 

c. 90°  

d. 180° 

46. Which of the following are gradient echo sequences? 

a. Coherent 

b. Reverse-echo gradient-echo 

c. Balanced gradient-echo 

d. All the above  

47. What is another name for Coherent gradient-echo? 

a. Fast gradient-echo 

b. Incoherent gradient-echo 

c. Rewound gradient-echo  

d. Balanced gradient-echo 

48. What is the time between the peak of the gradient-echo and the next RF excitation pulse called? 

a. Effective TE 

b. Actual TE  

c. Reverse TE 

d. Slow TE 

 



49. The balanced gradient-echo pulse sequence is a modification of what gradient-echo sequences? 

a. Incoherent gradient-echo 

b. Reverse-echo gradient-echo 

c. Coherent gradient-echo  

d. Fast gradient-echo 

50. What occurs as a result of small errors in the timing and shape of readout gradients? 

a. Blurring 

b. Half FOV ghosts  

c. Dimming 

d. Hazing 

Chapter 5 

51. Spatial encoding is performed by ________.  

a. Radio frequencies 

b. Coils 

c. Gradients  

d. Sequences 

52. What is the middle of the axes of the gradient that remains at the field of strength of the main magnet 

called? 

a. Polarity 

b. Magnetic isocenter  

c. Larmor frequency 

d. Transverse plane 

53. Gradient amplitude determines the _______ of change of the magnetic field strength along the 

gradient axis. 

a. Slope 

b. Rate  

c. Degree 

d. Level 

54. The Z-gradient alters the magnetic field strength along the _______axis of the magnet. 

a. Vertical 

b. Horizontal 

c. Oblique 

d. Long  

55. Spatially locating signal along the long axis of the slice is called what? 

a. Slice selection 

b. Phase encoding 

c. Frequency encoding  

d. Sensitivity encoding 

56. What is the frequency range called? 

a. Poles 

b. Axis 

c. Capacity 

d. Bandwidth  

 



57. To achieve thin slices a steep slice-select slope and/or narrow bandwidth is applied. 

a. True  

b. False 

58. What is the typical range of frequencies on either side of the carrier frequency? 

a. 1 to 2 KHz  

b. 3 to 4 KHz 

c. 5 to 6 KHz 

d. 7 to 8 KHz 

59. With frequency encoding, signal is usually located along what axis to the anatomy? 

a. Vertical 

b. Horizontal 

c. Short 

d. Long  

60. To achieve a small FOV in the frequency direction, what frequency encoding gradient is applied? 

a. Steep gradient  

b. Slight gradient 

c. Shallow gradient 

d. Flat gradient 

61. In coronal images the short axis of the anatomy lies along what axis of the magnet? 

a. Y-axis 

b. X-axis  

c. Long 

d. Short 

62. The waveform has spatial frequency that depends on the _______ of the phase shift produced by the 

gradient. 

a. Angle 

b. Length 

c. Degree  

d. Time 

Chapter 6 

63. What is K-space? 

a. Frequency device 

b. Coil device 

c. Gradient device 

d. Storage device  

64. What K-space filled in a linear manner from top to bottom or bottom to top called? 

a. Vertical filling 

b. Linear filling 

c. Cartesian filling  

d. Special filling 

 

 

 



65. In data acquisition, the number of data points _______ in each line equals the frequency matrix. 

a. Vertical  

b. Converted 

c. Horizontal  

d. Acquired 

66. If the digital sampling frequency is 32 KHz, the sampling interval is what? 

a. 0.0031 ms 

b. 0.031 ms  

c. 0.31 ms 

d. 3.1 ms 

67. As digital sampling frequency increases, more ______ data is acquired affecting image quality.  

a. Pixel 

b. Spatial 

c. Digital 

d. Noise  

68. Sampling at less than ______ per cycle represents a completely incorrect frequency that leads to an 

artifact called aliasing. 

a. Once  

b. Twice 

c. Three times 

d. Four times 

69. What is the range of frequencies accurately sampled or digitized during the sampling window called? 

a. Transmit bandwidth 

b. Receive bandwidth  

c. Select bandwidth 

d. Center bandwidth 

70. The sampling window is a user-selected parameter in the scan protocol. 

a. True 

b. False  

71. After FFT each pixel is allocated a _________. 

a. Color  

b. Frequency 

c. Location 

d. Value 

72. When the system calculates scan time, it usually multiplies which of the following parameter? 

a. TR 

b. Phase matrix 

c. Number of signal averages 

d. All the above  

73. What is the fastest possible scan time called where all the K-space is filled at once? 

a. Blipping 

b. Single-shot imaging  

c. Acceleration factor 

d. Parallel imaging  

 



74. What imaging system option acquires data points in strips? 

a. Spiral filling 

b. Blipping 

c. Single-shot imaging 

d. Propeller filling  
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75. What is defined as a set of rules? 

a. Parameter 

b. Policy 

c. Protocol  

d. Procedure 

76. Which of the following is not a characteristic of a good MRI protocol? 

a. High signal-to-noise ratio 

b. Good contrast-to-noise ratio 

c. High spatial resolution 

d. Long scan time  

77. Any factor that affects signal _______ affect the signal-to-noise ratio. 

a. Strength 

b. Length 

c. Width 

d. Amplitude  

78. To induce maximum signal the coil must be positioned in what plane? 

a. Coronal plane 

b. Transverse plane  

c. Horizontal plane 

d. Frontal plane 

79. What controls the amount of transverse magnetization created by the RF excitation pulse?  

a. TR 

b. TE 

c. Flip angle 

d. Scan time 

80. To double the signal-to-noise ratio the number of signal averages are increased by what factor? 

a. 2 

b. 3 

c. 4  

d. 5 

81. What is a unit of volume of patient tissue called? 

a. Pixel 

b. Matrix 

c. Value 

d. Voxel  

 

 



82. If the FOV halves, the voxel volume and SNR decreases to _____ of the original value. 

a. One sixteenth 

b. One eighth 

c. One quarter  

d. One half 

83. Which of the following is not true about contrast-to-noise ratio (CNR)? 

a. CNR is the difference in the SNR between two adjacent areas 

b. CNR is controlled by the same factors that affect SNR 

c. CNR is the least critical factor affecting image quality  

d. CNR determines the eye’s ability to distinguish high and low signals 

84. Fat and water saturation are most effectively achieved on high-field systems. 

a. True  

b. False 

85. Spatial resolution is controlled by what? 

a. TE 

b. TR 

c. Voxel size  

d. T2 weighting 

86. What FOV is desired when scanning anatomy that has a smaller dimension in the phase axis than 

frequency? 

a. Circular 

b. Rectangle  

c. Square 

d. Oval 

Chapter 8 

87. Which of the following is not an example of what may cause a ghosting artifact?   

a. Pulsation of vessels and CSF 

b. Back spasms 

c. Swallowing 

d. Eye movement 

88. Respiratory gaiting and triggering utilize signal collected by the transducer or navigator echoes. 

a. True  

b. False 

89. How many forms of cardiac triggering are used?  

a. Two  

b. Three 

c. Four 

d. Five 

90. Chemical shift causes the misplacement of signal from _______ in the image. 

a. Water 

b. Fat  

c. Bone 

d. A&B 



91. Out-of-phase signal cancellation produces a ring of white signal around certain organs where fat and 

water interfaces occurs within the same voxel. 

a. True 

b. False  

92. Computer algorithms that can manipulate data from in-phase and out-of-phase images to provide fat-

only and water-only images is called what? 

a. Davis technique 

b. Dylan technique 

c. Dixon technique  

d. Dewar technique 

93. The term moire’ pattern is a pattern generated when there is interference between how many other 

patterns?  

a. One 

b. Two  

c. Three 

d. Four 

94. Magic artifact produces abnormally high signal intensity in tissue that contains what? 

a. Fat 

b. Water 

c. Collagen  

d. Tissue 

95. Spatial presaturation pulses ________ signal from flowing nuclei to minimize affects of entry-slice and 

TDF phenomena. 

a. Decrease 

b. Increase 

c. Nullify  

d. Change 

96. What is the main benefit of flow-dependent techniques? 

a. Decreased artifacts 

b. Improved contrast resolution 

c. Contrast media is not required 

d. Improved SNR 

97. The benefit of using a 2-D sequential acquisition is that each slice is acquired _______. 

a. Quickly 

b. Separately  

c. Easily 

d. A&B 

98. Phase-contrast angiograms advantage over other flow-dependent methods is that they provide how 

many different types of information? 

a. Two  

b. Three 

c. Four 

d. Five 

 



99. The main disadvantage of the traditional inflow methods is that slices must be acquired sequentially  

at _______ to the vessel of interest. 

a. 30° 

b. 45° 

c. 60° 

d. 90°  

Chapter 9 

100. An understanding of electromagnetism is first attributed to Hans Christian Øersted in what year? 

a. 1801 

b. 1810 

c. 1820  

d. 1825 

101. What are characterized by the fact they exhibit a weak repulsion to an external magnetic field? 

a. Paramagnetic compounds 

b. Diamagnetic compounds  

c. Ferromagnetic compounds 

d. Electromagnetic compounds 

102. Closed-bore systems are the most popular type of MRI scanner worldwide. 

a. True  

b. False 

103. To achieve high-quality imaging the field strength is typically between _____ and _____ tesla. 

a. 1,0, 5.0 

b. 1.0, 6.0 

c. 1.0, 7.0 

d. 1.0, 8.0  

104. Superconducting magnets use cryogens to reduce the temperature to within______ of absolute zero. 

a. 2 kelvin 

b. 3 kelvin 

c. 4 kelvin  

d. 5 kelvin 

105. What is the cryogen of choice for superconducting magnets? 

a. Liquid nitrogen 

b. Liquid oxygen 

c. Liquid argon 

d. Liquid helium  

106. What is the process of energizing an MRI solenoid called? 

a. Ramping  

b. Excitation 

c. Enriching 

d. Boosting 

 

 



107. To achieve high-quality imaging at 1.5-3T requires a homogeneity of at least how many parts per 

million (PPM)? 

a. 5 ppm 

b. 10 ppm  

c. 15 ppm 

d. 20 ppm 

108. The elements of the gradient coil are supplied by three separate power sources called what? 

a. Gradient currents 

b. Gradient poles 

c. Gradient phases 

d. Gradient amplifiers 

109. Which of the following are true for an ideal gradient set? 

a. Powerful 

b. Capable of high-amplitude gradient slopes 

c. Rapid to reduce scan time 

d. All the above  

110. What are the RF transmit coils known as? 

a. Receiver coils 

b. Resonator coils  

c. Receptacle coils 

d. Repeater coils 

111. How many types of receiver coils are there? 

a. 1 

b. 2  

c. 3 

d. 4 
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112. Who has access to Zone 1? 

a. Only MR staff 

b. All staff with MR safety training 

c. General public  

d. Patients and MR staff 

113. The American College of Radiology (ACR) guidance document on MRI safety identifies how many levels 

of personnel? 

a. One 

b. Two 

c. Three  

d. Four 

114. Which of the following is not a negative psychological effect of MRI? 

a. Claustrophobia 

b. Fear of suffocation 

c. Sense of well-being  

d. Fear of fainting 

 



115. What may be required in the event of a large projectile incident in the magnet? 

a. Cleaning 

b. Quenching  

c. Shielding 

d. Education 

116. It is unlikely which of the following would experience torque? 

a. Stents 

b. Clips 

c. Pacemakers 

d. Hip replacements  

117. How many modes of operation are defined by the International Electrotechnical Commission? 

a. One 

b. Two 

c. Three  

d. Four 

118. What are the primary safety concerns associated with cryogens? 

a. Thermal sensitivity and asphyxia 

b. Quench and explosion 

c. Replacement cost 

d. A&B  

119. What is the optimum oxygen level range for normal activity? 

a. 12.2% to 13.7% 

b. 14.2% to 15.1% 

c. 17.1% to 18.7% 

d. 19.5% to 23.5%  

120. What is the number of MRI-related fatalities per year? 

a. Fewer than one per year  

b. 1 per year 

c. 2 per year 

d. 3 per year 

 

 

 

 

  

 

 

 

 

 

 



 

 

 

 

 


