




MRAD 358 – Clinical Integration 1
Apparatus and Image Management Review Worksheet – ANSWER KEY

1. How many shades of gray are in a 10 bit system 
 210 = 1024 shades of gray

2. A good radiograph was produced using the factors listed below.  Each change is made independently.  Please indicate the effect on all radiographic qualities after each change. (Indicate: + for increase; - for decrease; 0 for no change)
Factors used:
100 mA 	90 kVp 	1.2 mm focal spot	2.5 mm filtration
10 msec 	180 cm SID 	8:1 Grid 	
1 mAs 	5 cm OID 	8x10 collimation field 	
	Changes
	Density
	Contrast
	Recorded Detail
	Distortion

	300 mA
	+
	0
	0
	0

	25 msec
	+
	0
	0
	0

	4.7 mAs
	+
	0
	0
	0

	60 kVp
	-
	+
	0
	0

	100 cm SID
	+
	0
	-
	+

	22 cm OID
	-
	+
	-
	+

	.6 mm focal spot size
	0
	0
	+
	0

	12:1 grid ratio
	-
	+
	0
	0

	10 x 12 field size
	+
	-
	0
	0

	2 mm filtration
	+
	+
	0
	0



3. What is the definition of contrast?  
The difference between adjacent densities.

4. What is the difference between subject contrast and IR contrast?
Subject contrast - Is created on a radiographic image because the primary x-ray beam undergoes differential absorption as it passes through the different densities of tissue in the body.
Image receptor- Contrast is the range of densities that the IR is capable of recording.

5. What are the three principle components of the PACS system?
The display system, the network and the storage system.

6. What are the three types of charts available with x-ray tubes and what purpose do they serve?
a. Tube rating charts – Provide the maximum technical factor combinations available for use without tube overload. 
b. Anode cooling charts – Permit calculation of time necessary for the anode to sufficiently cool before doing more exposures. 
c. Housing cooling charts – Permit determination of the time required to cool the tube housing. 
7. What is the formula for calculating heat unit (HU)?
HU = mA x time x kVp x rectification constant

8. What is the purpose of a falling load generator?
To produce an x-ray exposure in the shortest possible time by operating the tube at its maximum kilowatt rating during the entire exposure.

9. How does the falling load generator accomplish its purpose?
Takes advantage of the full loading capability of the x-ray tube by beginning the exposure with the highest possible mA. The generator automatically knows when tube limit has been reached and drops down (falls) to the next mA station until the desired mAs has been achieved.

10. What is the definition of grid ratio?
Ratio of the height of the lead strip to the distance between lead strips. Expressed as X:1, where X is the ratio number and 1 is always 1.


11. Define the focal range of a grid.
The distance within which the grid can be used without a significant loss of primary radiation.

12. What is grid cut-off?
The loss of primary radiation that occurs when the images of the lead strips are projected wider than they would be with correct alignment. The resulting image is light in the area of cut-off.

13. What formula would you use to convert from a 5:1 grid to a 16:1 grid? What other technical factor affects grid conversion?
The grid conversion factor or “bucky” factor:
 mAs 1 = GCF 1 
 mAs 2    GCF 2 	Note: kVp also affects grid conversion 

14. What is the main purpose of inherent filtration? What is the main purpose of compensating filters?
Inherent filtration decreases the dose to the patient by increasing the average energy of the beam. The main purpose of compensating filters is to achieve a more uniform density by removing the lower energy photons.

15. What is the formula to figure out the magnification factor on a radiograph?
M=SID	 or	 O = I 		object size = image size
    SOD          	       M 			           magnification factor






	
	
	



