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Activity Answers: Test 3 mA Linearity Test 
Evaluation of Data

	Set mA
	Set mAs
	Focal Spot
	Exposure
	mR
	Average mR
	mR/mAs

	50
	5
	Small
	1
	27.84
	27.865


28.3
	5.573*min

5.66

	
	
	
	2
	27.89
	
	

	
	5
	Large
	1
	28.24
	
	

	
	
	
	2
	28.36
	
	

	100
	10
	Small
	1
	55.80
	55.835


56.82
	5.583


5.682*max  


	
	
	
	2
	55.87
	
	

	
	10
	Large
	[bookmark: _GoBack]1
	56.77
	
	

	
	
	
	2
	56.87
	
	

	125
	12.5
	Small
	1
	69.83
	69.83


71.02
	5.586


5.68

	
	
	
	2
	69.83
	
	

	
	12.5
	Large
	1
	71.02
	
	

	
	
	
	2
	71.02
	
	

	160
	16
	Small
	1
	89.15
	89.15


90.545
	5.572


5.66

	
	
	
	2
	89.15
	
	

	
	16
	Large
	1
	90.57
	
	

	
	
	
	2
	90.52
	
	




									*avg mR/mAs = 5.624

1. Complete the data table by calculating the average mR of exposures 1 and 2 for each mA setting/focal spot size. Also calculate the set mAs based on set time and mA.
a. See completed graph

2. Use the average mR to calculate the mR/mAs for each of the mA/focal spot settings and record the result on the data table.

mR/mAs = Avg. mR/ set mAs

3. Calculate the linearity variance of the entire mA range of the generator as follows:




	
	(Maximum mR/mAs) – (Minimum mR/mAs)
	x 100

	% Linearity =    
	2
	

	
	Average mR/mAs
	


= ____________0.969________

    
4. Using the “mA Linearity Worksheet” below, calculate the ratio of mR/mAs for each set of consecutive mA settings (i.e., between 50 and 100, 100 and 125, etc.) where X1 and X2 are the average mR/mAs values obtained at any two consecutive mA settings of similar focal spot size.

mA Linearity Worksheet
Small:

      X1 @ 50 mA        (X1 – X2) ≤ 0.10(X1 + X2) 
  X2 @ 100 mA   (27.865 – 55.835) ≤ 0.10(27.865 + 55.835) 
                             __-27.97_____   ≤ __8.37________
      
Conclusion: Pass _____X_________      Fail ________________


      X1 @ 100 mA        (X1 – X2) ≤ 0.10(X1 + X2) 
  X2 @ 125 mA      (55.835 – 69.83) ≤ 0.10(55.835 + 69.83) 
                             ___-13.995____   ≤ ____12.56_____
   
  Conclusion: Pass _____X_________      Fail ________________


      X1 @ 125 mA        (X1 – X2) ≤ 0.10(X1 + X2) 
  X2 @ 160 mA      (69.83 – 89.15) ≤ 0.10(69.83 + 89.15) 
                             ____-19.32___   ≤ _____15.89_____
    
Conclusion: Pass _____X_________      Fail ________________





Large:

      X1 @ 50 mA        (X1 – X2) ≤ 0.10(X1 + X2) 
  X2 @ 100 mA      (28.3 – 56.82) ≤ 0.10(28.3 + 56.82) 
                             ____-28.52___   ≤ __8.5________
      
Conclusion: Pass _____X_________      Fail ________________


      X1 @ 100 mA        (X1 – X2) ≤ 0.10(X1 + X2) 
  X2 @ 125 mA      (56.82 – 71.02) ≤ 0.10(56.82 + 71.02) 
               ___-14.2____   ≤ _____12.78_____
   
Conclusion: Pass _____X_________      Fail ________________


      X1 @ 125 mA        (X1 – X2) ≤ 0.10(X1 + X2) 
  X2 @ 160 mA      (71.02 – 90.54) ≤ 0.10(71.02 + 90.54) 
                  _____-19.52__   ≤ ___16.156_______

      Conclusion: Pass _____X_________      Fail ________________

5. Compare the results to the standard in SC 35.

6. The average mR/mAs values obtained at any two consecutive mA settings shall not differ more than +/- ______0.10 or 10%______ their sum.

Critical Thinking Questions

1. What test(s) should be done prior to this one?  
kVp test and Timer accuracy test

2. What is the output of this unit being compared with?

The original output value designated by the manufacturer when the unit was purchased and the output value of other equivalent units in the department. We look at different mA stations and their output, but for comparison, we use acceptance values.

3. Will the output be the same if the kVp is changed?  

No, the output will be higher with an increased kVp.  kVp affects the quality of X-ray photons produced. This may result in more of them reaching the dosimeter, and giving a higher output measurement. Remember, both energy and quantity is affected when we change kVp.


4. What is an indication that exposures are not in the acceptable range?

The EI value is often the sole indicator to the technologist if their exposure was within an acceptable range because "neither the brightness nor the contrast of the image can be attributed entirely to the original radiographic technique" in digital imaging.
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