[image: image1.wmf]
SECTION 3

Directions:  For each technique change listed at the left, indicate the effect it will have upon each image quality across the top by placing a sign in the box that indicates this change.  Assume that all factors are maintained equal except the listed change.
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List the abbreviations and write out the distance names for the distances listed 

ABBREVIATIONS 



DISTANCE

	From the x-ray tube to the film.
	

	1. FFD
	

	2.
	

	From the object to the film
	

	3. OFD
	

	4.
	

	From the x-ray tube to the object
	

	5. FOD
	

	6.
	


	#
	Calculate the missing: (SID= OID+SOD)

	1
	If the OID is 8 inches and the Sid is 52 inches, what is the SOD?
	

	2
	If the SID is 72 inches and the SOD is 67 inches, what is the OID?
	

	3
	If the SOD is 53 inches and the OID is 12 inches, what is the SID?
	

	4
	If the SID is 68 inches and the OID is 4 inches, what is the SOD?
	

	5
	If the SOD is 36 inches and the OID is 8 inches, what is the SID?
	

	6
	If the SOD is 58 inches and the SID is 72 inches, what is the OID? 
	

	7
	If the SID is 72 inches and the SOD is 68 inches, what is the OID?
	

	8
	If the SOD is 56 inches and the OID is 12 inches, what is the SID? 
	

	9
	If the OID is 15 inches and the SOD is 40 inches, what is the SID? 
	


CALCULATION OF SIZE DISTORTION
IMAGE SIZE OR OBJECT SIZE

_______1. If the SID is 72 inches, the SOD 68 inches, and the object length 6 inches, what is the image length?

_______2. If the SID is 56 inches, the SOD 48 inches, an the image width 5 inches, what is the object width?

_______3. If the SID is 44 inches, the OID 2 inches, and the image length 3 inches, what is the object length?

_______4. If the Sid is 48 inches, the OID 6 inches, and the object width 4 inches, what is the image width?

_______5. If the SOD is 54 inches, the OID 8 inches, and the object length 6 inches, what is the image length?

MAGNIFICATION FACTOR

_______6. The SID is 72 inches and the SOD is 66 inches

_______7. the SID is 44 inches and the OID is 6 inches

_______8. The image is 10 inches long and the object is 8 inches long

_______9. The SID is 56 inches and the SOD is 48 inches

_______10. The image is 7 inches wide and the object is 4 inches wide

_______11. IF the area of an object is 24 inches and the image has a magnification factor of 2, what is the area of the image?

_______12. IF the object measures 3 cm X 5 cm, what will the image measure if the magnification factor is 1.2?

_______13. If the image is 8 inches long and 4 inches wide, and the object is 4 inches long, what is the width of the object?

_______14. If the length of the object is 6 inches, the SID is 72 inches, and the SOD is 60 inches, what is the length of the image

_______15. If the magnification factor is 2 and the area of the image is 40 inches, what is the area of the object?


PERCENT OF MAGNIFICATION   Image -Object    * 100

                                                            Object  
_______16. The image is 8 inches long and the object is 3 inches long

_______17. The image is 10 inches wide and the object is 8 inches wide

_______18. The image is 19 inches long and the object is 7 inches long

_______19. The image is 12 inches wide and the object is 6 inches wide

_______20. The image is 10 inches long and the object is 9.5 inches long

RA 110 WORKSHEET 

   CALCULATION OF mAs

Calculate the mAs with these mA stations and decimal timers.

1.      100mA @.35 Sec = ______ mAs

2.      500mA @.05 Sec  = _______mAs

3.      600mA @.005 Sec= _______mAs

4.     1000mA @.02 Sec = _______mAs

5      300mA @.25 Sec= _________mAs

6.     400mA @.007 Sec = ________mAs


7.     50mA @.35 Sec = _________
mAs

8.     200mA @.10 Sec= _________
mAs

9.    300mA @.50 Sec= _________
mAs

10.  500mA @.025Sec = _________ mAs

Calculate the mAs with these mA stations and fraction timers.

11.      200mA @1/20Sec = ________  mAs

12.      400mA @2/10Sec = ________  mAs

13.      100mA @1/2Sec   = ________  mAs

14. 1200mA @1/10Sec= __________  mAs

15. 600mA @1/15Sec  = __________  mAs

16. 500mA @3/10Sec  = __________  mAs

17. 300mA @3/20sec = __________  mAs

18. 50mA @2Sec        = __________  mAs

19. 100mA @1/10Sec = __________  mAs

20. 25mA@4Sec = ____________  mAs


Calculate the mAs with these mA stations and millisecond timers.


21.
600mA @25ms= ________  mAs

22.
100mA @640ms= _________  mAs


23.
1200mA @80ms= _________  mAs


24.
300mA @5ms
= __________  mAs


25.
25mA @100ms= __________  mAs


26.
400mA @500ms= _________  mAs


27.
500mA @10ms= __________  mAs


28.
100mA @350ms= _________  mAs


29.
400mA @50ms= __________  mAs


30.       300mA @8ms= ___________  mAs



Calculate the new kVp with the change in the mAs.

	#
	Original mAs
	Original kvp
	New mAs      
	New  kVp

	1
	10
	70
	5
	

	2
	6
	90
	12
	

	3
	25
	75
	50
	

	4
	100
	60
	50
	

	5
	4
	100
	8
	

	6
	20
	40
	10
	

	7
	150
	85
	75
	

	8
	15
	68
	30
	

	9
	35
	72
	70
	

	10
	24
	66
	12
	


Calculate the new mAs with the change in the kVp
	#
	Original mAs
	Original kVp
	New mAs
	New kVp

	1
	12
	70
	
	80

	2
	10
	90
	
	77

	3
	15
	68
	
	78

	4
	7
	66
	
	56

	5
	120
	100
	
	115

	6
	30
	50
	
	57

	7
	100
	76
	
	65

	8
	18
	82
	
	70

	9
	40
	58
	
	67

	10
	60
	92
	
	78


Calculate the new kvp and mAs that will INCREASE CONTRAST.

	#
	Original mAs
	Original kvp
	New mAs
	New kVp

	1
	15
	80
	
	

	2
	20
	90
	
	

	3
	32
	85
	
	

	4
	120
	82
	
	

	5
	24
	110
	
	

	6
	
	
	
	


Calculate the new kVp and mAs that Will DECREASE CONTRAST.


	
#
	Original mAs
	Original kVp
	New mAs
	New kVp

	1
	5
	60
	
	

	2
	50
	75
	
	

	3
	88
	75
	
	

	4
	25
	78
	
	

	5
	8
	66
	
	


	ACTIVITY 6.B

CALCULATE THE FOLLOWING USING THE INVERSE SQUARE LAW

	I2(mR)
	I1 (mR)
	D1 (inches)
	D2 (inches)

	
	90
	40
	72

	
	120
	56
	68

	
	50
	36
	58

	
	5
	30
	82

	
	40
	44
	72

	
	2
	72
	40

	
	25
	80
	60

	
	50
	56
	40

	
	35
	62
	34

	
	250
	48
	40

	100
	
	36
	72

	65
	
	64
	52

	40
	
	32
	84

	5
	
	40
	50

	400
	
	72
	56


	ACTIVITY 6.E

CALCULATE THE FOLLOWING USING THE DENSITY MAINTENANCE FORMULA

	New mAs
	Old mAs
	New Distance
	Old distance

	
	30
	40
	72

	
	12
	52
	64

	
	20
	30
	56

	
	5
	36
	68

	
	40
	48
	64

	
	4
	72
	40

	
	15
	80
	50

	
	150
	66
	40

	
	8
	62
	38

	
	200
	48
	40

	
	30
	36
	72

	
	24
	38
	78

	
	60
	30
	70

	
	12
	40
	70

	
	120
	42
	56

	
	60
	80
	40

	
	28
	64
	38

	
	15
	72
	30

	
	150
	60
	40


	ACTIVITY 6.G

CALCULATE THE NEW TIME USING THE DENSITY MAINTENANCE FORMULA

	NEW TIME
	OLD TIME
	NEW DISTANCE
	OLD DISTANCE

	
	.05 sec
	40
	72

	
	2/5 sec
	51
	72

	
	20 msec
	30
	40

	
	.2 sec
	40
	68

	
	2/15 sec
	44
	72

	
	4 msec
	72
	40

	
	.15 sec
	60
	50

	
	150 msec
	50
	40

	
	1/20 sec
	57
	40

	
	.025 sec
	68
	40


MAGNIFICATION UNSHARPNESS WORKSHEET
1. Determine the size of the projected image of an object that measures 7 inches if using a SID of 44 and a SOD of 40 inches.

2. Determine the size of the projected image of an object that measures 3.5 inches if using a SID of 36 and a SOD of 30 inches.

3. Determine the size of the projected image of an object that measures 12 inches if using a SID of 40 and a SOD of 34 inches.

4. Determine the size of the projected image of an object that measures 8 inches if using a SID of 48 and a SOD of 44 inches.

5. Determine the magnification factor if the SID is 40 inches and the SOD is 36 inches.

6. Determine the magnification factor if the SID is 72 inches and the SOD is 68 inches.

7. Determine the magnification factor if the SID is 60 inches and the SOD is 54 inches.

8. Determine the magnification factor if the OID is 3 inches and the SOD is 41 inches.

9. Determine the magnification factor if the OID is 40 inches and the SOD is 30 inches.

RECORDED DETAIL
A good radiograph was produced using the factors listed. Each change is made independently. Indicate the effect on recorded detail after each change.

+ for increase   - for decrease and   O for no change

Good Radiograph:

800 mA

78 kVp

25 mSec

20 mAs

72 in SID

4 in OID

1.5 mm focal spot

16:1 grid

10 x12 collimation field size

2.5 mm filtration

200 speed screen

93o developer temperature
	FACTORS CHANGED
	EFFECT ON RECORDED DETAIL

	
	

	500 mA
	

	45 msec
	

	40 mAs
	

	74 kVp
	

	40 SID
	

	1 OID
	

	.6 mm focal spot
	

	12:1 grid ratio
	

	8 x10 collimation field size
	

	3.5 mm filtration
	

	400 speed screen
	

	95o developer temperature
	


DISTORTION

A good radiograph was produced using the factors listed. Each change is made independently. Indicate the effect on recorded detail after each change.

+ for increase   - for decrease and   O for no change

Good Radiograph:

600 mA

60 kVp

.2 Sec

120 mAs

40 in SID

10 in OID

.6 mm focal spot

5:1 grid

8 X 10 collimation field size

2.5 mm filtration

400 speed screen

90o developer temperature
	FACTORS CHANGED
	EFFECT ON DISTORTION

	
	

	500 mA
	

	45 msec
	

	40 mAs
	

	74 kVp
	

	40 SID
	

	1 OID
	

	.6 mm focal spot
	

	12:1 grid ratio
	

	8 x10 collimation field size
	

	3.5 mm filtration
	

	400 speed screen
	

	95o developer temperature
	


RELATIONSHIP OF ALL FACTORS

A good radiograph was produced using the factors listed. Each change is made independently. Indicate the effect on recorded detail after each change.

+ for increase   - for decrease and   O for no change

Good Radiograph:

300 mA

80 kVp

.01 Sec

3 mAs

48 in SID

6 in OID

1.2 mm focal spot

5:1 grid

10 X 12 collimation field size

2.0 mm filtration

50 speed screen

94o developer temperature
	FACTORS CHANGED
	EFFECT ON DENSITY
	EFFECT ON CONTRAST
	EFFECT ON DETAIL
	EFFECT ON DISTORTION

	
	
	
	
	

	200 mA
	
	
	
	

	.04 sec
	
	
	
	

	2 mAs
	
	
	
	

	60 kVp
	
	
	
	

	56 inch SID
	
	
	
	

	3 inch OID
	
	
	
	

	2.0 mm focal spot
	
	
	
	

	12:1 grid ratio
	
	
	
	

	8 x10 collimation field size
	
	
	
	

	1.2 mm filtration
	
	
	
	

	100 speed screen
	
	
	
	

	87o developer temperature
	
	
	
	


MAGNIFICATION AND DISTORTION QUESTIONS
a. Increase distortion

b. Decrease distortion

c. No visible change

1. ______ change from 1 inch OID to 8 inch OID

2. ______collimate from 14x17 field to a 10x12 field

3. ______change from 100 speed film to 400 speed film

4. ______patient moving during exposure

5. ______change from 32 inch SID to 40 inch SID

6. ______increase kV 15%

7. ______increase exposure time

8. ______change from a 5:1 grid to a 10:1 grid

9. ______body part not at right angles to the CR

10. ______change from small focal spot to large focal spot

11. ______increase development time

12. ______change from AEC to manual time

13. ______use screen film in a cardboard holder

14. ______change grids

15. ______central ray not directed to center of film

16. ______increase from 40 SID to 72 SID

17. ______change from 10 inch OID to 2 inch OID

18. ______remove added filtration

19. ______angle tube from 5 to 15 degrees

20. ______radiograph semi erect patient with no tube angle
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