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LAB 5 - kVp and Exposure – ANSWER KEY
Purpose 
Objective: 5.1 Explain the prime factors and their effect on quantity and quality of the beam. Understand how kVp affects exposure, and evaluate the 15% rule. 
Instructions 
Exposure #1 
1. Enter the patient information into the console, and select a pelvis exam.
2. Select free cassette.
3. Place the dosimeter on the table with a lead sheet beneath it.
4. Move the detector away to ensure it will not be exposed.
5. Center the tube to the dosimeter with an SID of 110cm.
6. Collimate to a 32 x 32 cm field size.
7. Place one clear Plexiglas block on each side of the dosimeter (make sure the blocks are not in the light field).
8. Place the phantom on top of the blocks, ensuring there is no weight on the dosimeter.
(The dosimeter should be near the center of the phantom)
9. Set 85kVp, 250mA and 100ms.
10. Ensure everyone is out of the room and the door is closed.
11. Obtain verbal confirmation with direct supervision from an instructor.
12. Take the exposure.
13. Record the results from the dosimeter: _________ mR.
Exposure #2 
1. Maintain the same setup as Exposure #1.
2. Find 15% of 85kVp.
3. Increase the original kVp by 15%; set: *98 (96 on the consoles) kVp, 250mA and 100ms.
4. Ensure everyone is out of the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor.
6. Take the exposure.
7. Record the results from the dosimeter: _________ mR.
Exposure #3 
1. Maintain the same setup as Exposure #1.
2. Decrease the original exposure by 15%; set:    72    kVp, 250mA and 100ms.
3. Ensure everyone is out of the room and the door is closed.
4. Obtain verbal confirmation with direct supervision from an instructor.
5. Take the exposure.
6. Record the results from the dosimeter: _________ mR.
Questions: 
1. When the kVp is increased, what is happening inside the x-ray tube?
The maximum electrical potential across the x-ray tube increases. This determines the maximum amount of energy the incident electrons can hit the target with, and therefore the maximum energy of the x-ray photons produced.
2. How is the emission spectrum affected by increasing the kVp?
Shifts the maximum keV to the right, increases the amplitude and the peak shifts to the right.
3. When the kVp is decreased by 15%:
a) What happens to the exit energy?
It is halved. Exposure 3 should be approximately half of Exp 1.
b) Why?
Because a 15% decrease in kVp is equivalent to a 50% radiographic density decrease (fewer photons produced, and lower energy).
c) What happens to the quality of the photons and why?
Energy level of the photons is decreased, as kVp decreases.
4. How does increasing kVp affect the quantity of transmitted photons?
Increased energy of photons results in decreased interactions in the patient, more photons are transmitted. Penetrability of the beam is increased.
5. Please draw the imaging spectrum for all three exposures
	Exposure #1 	Exposure #2 	Exposure #3 

Exponential Attenuation 
Purpose 
Objective: 3.1 Describe the effect that the human body has on attenuation. Understand how differences in patient thickness affect exposure. 
Instructions 
Exposure #1 
1. Enter the patient information into the console, and select an abdomen exam.
2. Select free cassette.
3. Place the dosimeter on the table top with a lead sheet beneath it.
4. Move the detector to ensure it will not be exposed.
5. Center the tube to the dosimeter.
6. Use a 110cm SID.
7. Collimate to the outer edges of the dosimeter.
8. Set 80kVp @ 25mAs.
9. Ensure everyone is out of the room and the door is closed.
10. Obtain verbal confirmation with direct supervision from an instructor.
11. Take the exposure.
12. Record the results from the dosimeter: _________ mR.
Exposure #2 
1. Maintain the same setup as Exposure #1.
2. Take two glove boxes, found inside the room.  Place on each side of the dosimeter.
3. Carefully place one Plexiglas block on top of the glove boxes, ensuring no weight is placed on the dosimeter.
4. Set 80kVp @ 25mAs.
5. Ensure everyone is out of the room and the door is closed.
6. Obtain verbal confirmation with direct supervision from an instructor.
7. Take the exposure.
8. Record the results from the dosimeter: _________ mR.
Exposure #3 
1. Maintain the same setup as Exposure #1.
2. Add another Plexiglas block on top of the first one. Ensure it is balanced, with no weight placed on the dosimeter.
3. Set 80kVp @ 25mAs.
4. Ensure everyone is out of the room and the door is closed.
5. Obtain verbal confirmation with direct supervision from an instructor.
6. Take the exposure.
7. Record the results from the dosimeter: _________ mR.
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Questions: 
1. Define “Exponential Attenuation”.
The total reduction in the number of x-rays remaining in an x-ray beam after penetration through a given thickness of tissue. X-rays are attenuated exponentially. They are reduced by a given percentage for each incremental thickness of tissue they go through.
2. How does increasing patient thickness affect the amount of exposure reaching the image receptor?
Increasing patient thickness will decrease the amount of x-rays reaching the IR (dosimeter). This is due to exponential attenuation. X-ray photons are more likely to be absorbed or scattered, the farther they have to travel through a body part. Xrays are attenuated exponentially, which means they are reduced in number by a given percentage for each incremental thickness they go through. In theory they will never reach zero.
3. How will increasing patient thickness affect the radiographic density?
Increasing patient thickness will cause a decrease in radiographic density (if all other exposure factors remain constant), due to exponential attenuation
(absorption and scatter). It is true that there is more scatter created with increased patient thickness, but the scatter photons are also being attenuated as they travel through the part, and may not actually make it onto the image receptor.
4. How should a technologist compensate for a larger part with mAs?  Increase, decrease or no change?
Increase mAs. This will increase the amount of photons in the x-ray beam without impacting the image appearance. In some cases, an increase in kVp will be needed, but that will have an effect on more than just the radiographic density. For our purposes at this point, we will increase mAs.
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