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Additional Final Exam Review Questions – ANSWER KEY
1.	Radiographic contrast is a combination of:
- Radiographic contrast is a combination of image receptor and subject contrast.
2.	Define image receptor contrast.
- The range of densities that the image receptor is capable of recording.
3. What happens to radiographic contrast if the image is too light or too dark?
a. Increases
b. Decreases
c. Stays the same
4. Which scenario will create a lower contrast image?
a. An area with a large radiation field
b. An area with a small radiation field
5. ________ contrast occurs if areas with drastically different atomic numbers are adjacent to each other.
a. Low
b. High
6. What is the purpose of contrast media?
- Increases subject contrast so that certain areas of the body can be better visualized. (e.g. we use barium in the bowel so that we can see it better.  Without barium, the bowel looks similar to the adjacent areas on the image).
7. What type of contrast media would barium or iodine be classified as?
a. Positive contrast media
b. Negative contrast media
8. What is meant by packing density?
- How tightly the atoms of a given substance are packed together.  Also called atom packing density. With a higher packing density, more x-ray photons are absorbed.
9. High contrast exists between adjacent areas when the difference in tissue or packing density is high.
a. True
b. False
10. Which images contain more information?
a. Low contrast
b. High contrast
11. How does density affect contrast evaluation?
- We can only evaluate contrast if there is sufficient density present to permit the range of contrast to be seen.
12. Which technical factor controls the number of Compton scattering interactions versus photoelectric absorption interactions?
a. kVp
b. mA
c. SID
d. Time
13. A greater quantity of photoelectric effect interactions will occur with:
a. Low kVp
b. High kVp
c. Unaffected by kVp
14. Which kVp allows more of the resulting scatter to exit the body, thereby decreasing dose, and decreasing image contrast?
a. Low kVp
b. High kVp
c. Unaffected by kVp
15. What modification should be made to the technical factors to increase contrast of an image?
a. Decrease kVp
b. Decrease mAs
c. Increase kVp
d. Increase mAs
16. Can mAs and SID affect radiographic contrast?
- mAs and SID will only affect radiographic contrast if it results in over or underexposure, the image will be too light or too dark, this results in decreased contrast.
17. How does increasing the OID affect contrast and why?
- When the OID is increased, some of the scatter will miss the IR entirely, which will increase contrast.
18. Does focal spot size affect contrast?
Contrast is unaffected by focal spot size.
19. What effect will increased filtration have on contrast?
a. Decrease it
b. Increase it
20. How will a larger field size affect contrast and why?
A larger field size will decrease contrast, because there will be increased scatter production.
21. If the atomic number of the matter being imaged is increased, how will contrast be affected?
The contrast will be increased, as there will be increased photoelectric absorption occurring.
22. If the speed of an intensifying screen is changed, how will that affect contrast?
There will be no effect on contrast. No change to the slope of the characteristic curve.
23. Which of these body components would display the most radiographic density?
a. Air
b. Muscle
c. Fat
d. Bone
24. Which body component would absorb the most x-ray photons?
a. One with many electrons
b. One with few electrons
25. The reduction in intensity of radiation as it passes through matter is called:
a. Atomic number
b. Attenuation
c. Differential absorption
d. Tissue density
26. When x-rays are absorbed differently through a body part depending on its average atomic number and mass density, this is called:
a. Exponential attenuation
b. Atomic number
c. Differential absorption
d. Tissue density
27. If two body components were exactly the same except for their thickness, which component would absorb the most radiation?
a. The thicker body component
b. The thinner body component
28. If two body components with different thicknesses receive the same amount of radiation, the IR under which would display the most radiographic density? a.	The thicker body component
	b.	The thinner body component
29. Which of the following body components has the highest atomic number?
a. Air
b. Muscle
c. Bone
d. Fat
30. The body component that will stop the most x-ray photons is the one with:
a. High tissue density
b. Low tissue density
31. Which has the lowest packing density of atoms?
a. Air
b. Muscle
c. Fat
d. Bone
32. Which mAs will produce a radiograph with the greatest density?
a. 50 mA, 18 msec
b. 500 mA, 3 msec
c. 300 mA, 25 msec
d. 200 mA, 40 msec
33. Which technique would be the best suited for a pediatric patient?
a. 100 mA, 0.05 sec
b. 200 mA, 1/40 sec
c. 500 mA, 10 msec  **Shortest exposure time
d. 50 mA, 0.10 sec
34. If all other factors (kVp, distance and time) remained the same, and the mA was increased from 100 to 200, how will the radiographic density be affected?
If the mA is doubled, the radiographic density should also double
35. If all other factors (kVp, distance, mA) remained the same and the time was decreased from 0.1 to
0.05 sec, how will radiographic density be affected?
If the time is decreased by half, the radiographic density will decrease by half also.
36. To maintain radiographic density, if the original technique was 10 mAs at an SID of 180cm, what will the new mAs be at an SID of 100 cm?
mAs1 = (SID1)2
	mAs2 = (SID2)2 	 	mAs2 = (10mAs)(10000cm) / 32400cm = 3.1 mAs
37. An exposure is taken using the following parameters: 8 mAs, 70 kVp, 40 inch SID, 12:1 grid.  A repeat is taken using: 80 kVp, 40 inch SID, 8:1 grid.  What should the new mAs be to maintain radiographic density?
15% rule, because kVp was increased by 10, half the mAs, so the mAs = 4 mAs 
Using the grid conversion formula : GCF1/GCF2 = mAs1/mAs2  mAs2 = (4 mAs)(4) / (5)  = 3.2 mAs 
38. To maintain the density on a radiograph, what kVp should be set if the factors were changed from 80 kVp, 200 mA, ½ sec  to 800 mA, ¼ sec?
200mA x 0.5sec = 100 mAs
800 mA x 0.25 sec = 200 mAs
	The kVp would be decreased by 15% 	 	 80-12=68 kVp.
39. To halve the density on a radiograph, what kVp should be set if the factors were changed from 95 kVp, 120 mA, 0.6 sec to 400 mA, 0.36 sec?
120 mA x 0.6 sec = 72 mAs
400 mA x 0.36 sec = 144 mAs
The kVp would be decreased by 15%, twice.
95 – 14.25 = 80.75 – 12.1 = 68.7 or 69 kVp
40. To double the density on a radiograph, what kVp should be set if the factors were changed from 60 kVp, 100 mA, ½ sec to 400 mA, ¼ sec?
100 mA x ½ sec = 50 mAs
400 mA x ¼ sec = 100 mAs
The kVp would remain the same, 60 kVp.
41. To maintain the density on a radiograph, what mA should be set if the factors were changed from 60 kVp, 100 mA, ½ sec to 69 kVp, ¼ sec?
69-60 = 9 (15%) 100 mA x ½ sec = 50 mAs mAs needs to be halved so 50/2 = 25 mAs
25 mAs / ¼ sec = 100 mA
42. To maintain the density on a radiograph, what time should be set if the factors were changed from 120 kVp, 150 mA, ½ sec to 87 kVp, 150 mA?
120 – 15% = 102 – 15% = 87 kVp (2 steps down in kVp)
150 mA x ½ sec = 75 mAs
To compensate for the 2 steps in kVp, we need to double our mAs twice.
75 mAs x 2 = 150 mAs x 2 = 300 mAs
300 mAs / 150 mA = 2 sec
43. An AP radiograph of the knee was exposed using the following parameters: 3.2 mAs; 60 kVp; 40 inch SID.  The image is repeated using 70 kVp and an 8:1 grid.  The SID will remain the same.  What will the new mAs be to maintain radiographic density?
15% rule: kVp was increased by 10, half mAs = 1.6 mAs Grid conversion formula: GCF1/GCF2 = mAs1/mAs2 mAs2 = (1.6 mAs)(4) / (1)  = 6.4 mAs
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44. If a characteristic curve has a steep slope, what would the resulting image look like? It would be a high contrast image, the steeper the slope, the greater the contrast.
There are two characteristic curves, labeled Curve A and Curve B.  Answer questions 45-46. 
45. If Curve A is said to be slower than Curve B, what would it look like? Curve A would be further to the right than Curve B.
46. If Curve A has more latitude than Curve B, what would it look like?
Curve A would have a slope that is less steep than the slope of Curve B.
47. What does an image that has a characteristic curve with more latitude look like? Low contrast.
48. What is a major advantage of a fixed kVp/variable mAs technique chart?
Higher kVp setting for exams results in lower patient dose, and increased exposure latitude.
49. When would a variable kVp/fixed mAs technique chart be useful?
Pediatrics, small parts.  With larger body parts, the kVp is too high, which results in decreased contrast throughout.
50. The main advantage of using an image intensifying screen is: Lower patient dose.
51. What does the Nyquist theorem state?
When sampling a signal, the sampling frequency must be greater than twice the bandwidth of the input signal, so that the reconstruction of the original image will be nearly perfect
52. In general, how would radiographs taken using a variable kVp technique chart appear in comparison to a fixed kVp technique chart?
The images would have shorter scale contrast, as they are commonly used for smaller body parts. The kVp would be lower as compared to a fixed kVp technique chart..
53. List situations where a technologist would not use a technique chart.
Pathologies that may affect the bone density: osteoporosis, Pagets
Large distended abdomen: don’t know what the composition is inside, is it  air/fluid?
Any situation where you are uncertain of the density of the subject, AEC is a better bet.
54. If the LUT applied to an image is a straight diagonal line, what will the image look like?
It will be the raw image that is being displayed.  It will appear as a low contrast image because all the densities are being displayed, instead of just the ones that are optimal for the image/exam type.
55. Why do LUTs commonly resemble characteristic curves?
Not a coincidence, it is to imitate the ‘look’ of radiographic film.  Similar contrast/density appearance to a film image, toe/shoulder
56. Which has increased dynamic range?
a. CR/DR
b. Film/screen
57. The size of the matrix will affect:
a. Pixel size
b. Spatial resolution
c. Image quality
d. All of the above
58. As the size of the pixel ____________, the spatial resolution will ____________.
a. Increases; increase
b. Decreases; decrease
c. Decreases; increase
d. Increases; stay the same
59. If window width is decreased, contrast will be:
a. Increased
b. Decreased
c. Unaffected
60. If window level is increased; contrast will be:
a. Increased
b. Decreased
c. Unaffected
61. If the area of interest has pixel values from 400-700, what would be the best window width and level to set?
WW = 300
WL = 550
62. If the area of interest has pixel values from 1000-1500, what would be the best window width and level to set?
WW = 500
WL = 1250
63. What can be used as an indicator of whether an image has been properly exposed in digital radiography?
Exposure Indicator
64. What is the main difference between an indirect detector and a direct detector?
The indirect detector utilizes a scintillator to convert x-rays into light, before the light is converted into an electronic signal. In a direct detector, the x-rays are converted directly into an electronic signal.
MRT Program – APPH 226 
65. What is the difference between a turbid phosphor and a structured phosphor?
Turbid phosphors are unstructured and bound together in a layer, the crystals can allow some light to escape before it reaches the surface. A structured phosphor has crystals which are grown perpendicular to the detector surface, and they are needle like in structure. There is minimal light spread because the light travels straight to the detector, it does not spread laterally.
66. Which type of phosphor would produce higher spatial resolution? Structured
67. What is the benefit of a vertical placement CR reader over a horizontal placement reader? The IP doesn’t travel as far, less chance of damage.
68. Which part of the cassette is read inside the CR reader?
None, the cassette is the outer covering/containment device. It is the IP that is read.
69. What are 6 advantages of PACS?
1. Reduced cost of purchasing film, no dark room work
2. Less storage space and less staff required for archiving
3. Fewer lost images
4. Better patient care – images can be read, reported more quickly
5. Tele-radiology possible – consultations
6. Improved workflow
70. The three main components of PACS are:
Image acquisition, display workstations, archive servers
71. The two main components of PACS archiving are: Image manager and Image storage/server
72. What is the most common medium used for short term storage? RAID
73. How many levels are in the RAID system, and which is used in radiology for PACS archiving? 11 levels total, level 5 is the one used in x-ray
74. The commonly used recording devices for long term storage are: Optical disk, tape, magnetic disk
75. How are tapes stored for archival purposes?
Jukebox or automated tape libraries
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76. What is the main advantage of tape libraries?
Easy to expand as needed, add additional storage
77. What are the two types of image compression, and what is used in DI? Lossy and lossless.  Lossless is used for images in DI
78. What is a LAN?
It stands for Local Area Network of computers & other electronic devices in a given area. Defined by physical space each may have its own LAN. Buildings may have several LANs.
79. Does a digitizer perform the same function as an imager?
No, a digitizer is used to produce a digital image from an analog film image (film scanner), and an imager is used to print a digital image
80. List & explain the common post processing functions:
1) Contrast manipulation
Alters the pixel value to increase contrast
2) Image orientation
Hanging protocol the ability to perform 360 degree rotation clockwise & counter clockwise Flipping top to bottom and left to right 
3) Image stitching
Formation of a long body part image from a series of overlapping images 
4) Annotation –
Allows written information to be added to the image 
5) Magnification Function –
Magnifies a portion of the image and can be displayed as if under a magnifying glass 
6) Zoom Function –
This increases the size of the whole the image. The area of interest can be zoomed to occupy the entire screen. Then the image can be panned. 
7) Patient demographic-
Allows us to enter the vital patient information into the computer 
8) Collimator mask also known as shuttering-
It controls the back light on the image and can be manually removed and adjusted 
9) Black & white reversal (Black bone) – Reverses the gray scale 
10) Smoothing-
 Suppresses the noise but at the expense of resolution  
11) Edge enhancement/Sharpening –
Alters the pixel values to increase the contrast 
81. Assuming a high frequency generator, how many HU would be generated by an exposure of 900 mA,
0.1 s and 80 kVp?
HU = kVp x mA x time x modification factor
80 kVp x 900 mA x 0.1s x 1.4 = 10 080 HU
82. Assuming a high frequency generator with a load of 350000 HU, what is the maximum number of consecutive exposures that could be made, using 70 kVp and 12 mAs?
kVp x mA x time x modification factor = HU
70 kVp x 12 mAs x 1.4 = 1176 HU
	350 000 / 1176 = 297.6  	 	297 exposures
83. A disadvantage of a bus network topology is:
If there is a break anywhere on the wire, the entire network will go down.  No redundancy
84. How is a histogram generated?
After an image is sampled, the histogram is generated from the information gathered from the sampling.
85. Why is important to select the correct body part from the APR?
So that the correct histogram and LUT are applied to the image.
86. What is the appearance of an LUT for a ‘black bone’ image? It is inverted.
87. What information is provided by the exposure indicator? It refers to the amount of exposure received by the IR
88. List the factors that can affect the EI.
Technical factors, histogram analysis error, patient positioning, image processing, SID, Collimation, artifacts
89. What is the typical ideal exposure indicator value?
The ‘halfway’ point of the maximum and minimum exposure indicator limit.
90. What is the appearance of a backscatter artifact? Dark line artifacts
91. What is the appearance of a plate reader artifact?
Extraneous line patterns that appear randomly
92. The primary goal of reject repeat analysis is: - To reduce the number of repeats.
93. Three advantages to reducing repeat examinations are:
· Lower radiation exposure to patient
· Lower department cost - Increased efficiency
94. A major risk of trying to reduce the repeat rate to zero would be:
- Images of poor diagnostic quality will be passed in an attempt to reduce the repeat rate. - Decrease technologist compliance with the program
95. If the repeat rate was 2%, how should the quality control technologist proceed?
Investigate to determine whether technologists are complying with the program, this result is unusually low.
96. Define distortion.
- A misrepresentation of the size and/or shape of structures being examined.
97. What type of property is distortion?
a. Geometric
b. Photographic
98. Name the two types of distortion. - Size and shape distortion.
99. What aspect of an exam is distortion is directly related to? Distortion is directly related to positioning
100. Magnification and minification are both types of size distortion possible in radiography.
a. True
b. False
101. How does increasing magnification affect recorded detail? Increased magnification causes decreased recorded detail.
102. Why should a chest be done at 180 cm instead of 110 cm when possible?
- Increasing the SID can help to decrease the amount of magnification caused by a large OID. - This will help to decrease magnification of the heart shadow. -
103.	If Object 1 appears larger on the image than Object 2, and they are the same size, which object is farther from the IR?
- Object 1 is farther from the IR, as a larger OID will cause greater magnification on the image. 104.	How does SID affect magnification?
As the SID is increased, the straighter rays (closer to the central ray), are the ones that make up the image (expose the area), forming an image with less magnification.
105. What type of property is recorded detail?
a. Geometric
b. Photographic
106. Define recorded detail
- Recorded detail is the degree of geometric sharpness or accuracy of the structural lines actually recorded in the radiographic image.
107. List other names for recorded detail. - Definition, sharpness, resolution or detail.
108. What is the unit used for spatial resolution? - Line pairs per millimeter.
109. For the resolution test tool, a line pair consists of
a. Two metal lines and one space between
b. One metal line
c. One metal line and one space
d. Number of lines that fit into one millimeter
110. Calculate the magnification factor (M) if the SID is 120 inches and the object is 12 inches from the film.
SOD = SID – OID = 120 – 12 = 108 MF= SID/SOD = 120/108 = 1.11 
111. Calculate the magnification factor (M) if the SID is 60 cm and the SOD is 55 cm. MF = SID/SOD = 60/55 = 1.09
112. Calculate the magnification factor (M) if SOD is 130 cm and the OID is 50 cm.
SID = SOD + OID = 130 + 50 = 180
MF = 180/130 = 1.38
113. Calculate the object size if image size equals 13 cm and M (magnification factor) equals 1.7. Object = image/MF = 13/1.7 = 7.6 cm
114. Calculate the magnification factor if the image is 8 inches and the object is 5 inches. MF = image/object = 8/5 = 1.6
115. Calculate the image size if the magnification factor (M) is 1.19 and the object is 13 cm.
Image = MF x object = 1.19 x 13 cm = 15.5 cm
116. Calculate the SOD if SID equals 40 inches, image equals 9 inches, and the object equals 7.5 inches.
MF = image/object = 9/7.5 – 1.2 
SOD = SID/MF = 40/1.2 = 33.3 inches 
117. Calculate the image size if SID is 50 inches, objects is 3 inches, and OID is 4 inches. SOD=SID – OID = 50 – 4 = 46
MF = SID/SOD = 50/46 = 1.09
Image = (object)(MF) = (3)(1.09) = 3.27 inches
118. Calculate the percent magnification if the image is 26 cm and the object is 21 cm. % mag = (I-O)/O x 100 = (26-21)/21  x 100 = 23.8%
119. Calculate the percent magnification if the image is 16 cm and the magnification factor (M) is
1.8.
Object = image/MF = 16/1.8 = 8.88 cm 
(I-O)/O) x  100 = 80.1% 
120. A gallbladder stone measures 2 cm on the radiograph. The SID is 100 cm and the SOD is 90 cm. What is the actual size of the stone?
MF = SID/SOD = 100/90 = 1.11   
Object = image/MF = 2/1.11 = 1.80 cm 
121. Foreshortening occurs when
a. the tube is angled (CR not perpendicular to IR and part)
b. the IR is angled (not parallel to part being examined)
c. the part being examined is not parallel to image receptor
122. Elongation alone occurs when
a. the tube is angled (CR not perpendicular to IR and part)
b. the IR is angled (not parallel to part being examined)
c. the part being examined is not parallel to the image receptor
123. Why is it important for the central ray to traverse the joint space?
- So that the straightest ray (central ray) is going through the joint space, to ‘open’ it up.  If the central ray is off center, and the rays going through the joint space are coming in at an angle, this could potentially close off joint spaces.
124.	What three types of incorrect centering (alignment) may occur?
- Off-centering tube (misalignment of CR) – closed joint spaces, cut off part - Incorrect positioning of part – closed joint spaces, cut off part - IR off-center – cut off part
125.	If the body part is farther from the CR, shape distortion is decreased.
a. True
b. False
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