X-ray Safety

Quiz booklet designed to test your understanding of the MS Powerpoint Slide presentation

Quiz for Slide Show 1

1. The bremsstrahlung process produces x-rays when

a. electrons are slowed in the cathode

b. a vacancy in an electron orbital is filled

c. a vacancy in the nucleus is filled

d. electrons are stopped in the anode

2. Characteristic radiation is produced when

a. electrons are slowed in the cathode

b. a vacancy in an electron orbital is filled

c. a vacancy in the nucleus is filled

d. electrons are stopped in the anode

3. About ____ percent of the projectile electron energy is converted to x-ray energy

a. 1

b. 10

c. 25

d. 99

4. X-ray tubes filter out

a. low energy electrons

b. high energy electrons

c. low energy x-rays

d. high energy x-rays

5. Interactions that produce x-rays in the anode include

1. coherent

2. Compton

3. Bremsstrahlung

4. Pair production

5. Characteristic

a. 1, 3 and 5

b. 2 and 4

c. 3 and 5

d. 1, 2, 3, 4 and 5

6. The voltage applied to the x-ray tube is the

a. kVp

b. keV

7. Tungsten has the following binding energies

	Shell
	K
	L
	M
	N

	Energy (keV)
	69
	11
	2
	1


Projectile electrons must have an energy of at least ____keV to produce K characteristic x-rays from tungsten

a. 50

b. 70

c. 67

d. 58

8. More than ____ percentage of an x-ray beam is made up of photons produced by the bremsstrahlung process

a. 1

b. 10

c. 80

d. 99

9. The energy of the individual photons is known as the 

a. kVp

b. keV

10. Bremsstrahlung produces a ______ energy spectrum

a. discrete

b. continuous

11. Characteristic x-ray production produces a ______ energy spectrum

a. discrete

b. continuous
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In Questions 1.to 6 match the different x-ray spectra with the corresponding change



1.   _____  mA increase

2.   _____  mA decrease

3.   _____  kVp increase

4. _____  kVp decrease

5. _____ Filtration increase

6. _____ Filtration decrease

7. Changing ____ will change the energy of the characteristic radiation

1. mA

2. kVp

3. filtration

4. anode material

a. 1, 2, 3, 4

b. 4

c. 2

d. 1, 2, 3

8. Changing ____ will change the E max

1. mA

2. kVp

3. filtration

4. anode material

a. 1, 2, 3, and 4

b. 4

c. 2

d. 1, 2, and 3

Use the figure below for Questions 9 to 13



9. The average energy of this beam is

a. 30 keV

b. 70 keV

c. 90 keV

d. 90 kVp

10. The maximum energy of this beam is

a. 30 keV

b. 70 keV

c. 90 keV

d. 90 kVp

11. The energy of the characteristic x-rays is

a. 30 keV

b. 70 keV

c. 90 keV

d. 90 kVp

12 The applied voltage that produced this beam is

a. 30 keV

b. 70 kVp

c. 90 keV

d. 90 kVp

13.The energy of the projectile electrons that produced this beam is

a. 30 keV

b. 70 keV

c. 90 keV

d. 90 kVp
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1. What is (are) the products of Compton Scattering?

e. Electron

f. Electron and scattered x-ray

g. Electron and positive electron

h. Scattered x-ray

For Questions 2 to 8 answer A for true and B for false

2. Bone has a higher x-ray attenuation than muscle because bone has a higher atomic number than muscle.

3. Bone has a higher x-ray attenuation than muscle because bone has a higher density than muscle.

4. X-ray attenuation depends on tissue thickness

5. In diagnostic x-ray applications where x-rays less than 100 keV are used, coherent scattering, Photoelectric effect and Compton scattering will be the only interactions between incident x-rays and patient tissue

6. Photodisintegration will be a commonly occurring interaction in x-rays within X-ray diffraction equipment .

7. Compton Scattering increases with atomic number.

8. Compton Scattering becomes a more dominant interaction with x-rays with an energy of greater than 26 keV.

9. Photoelectric interaction 

a. involves changes in energy and direction

b. involves complete absorption of the photoelectron

c. involves complete absorption of the incident x-ray

d. requires at least 1.02 MeV

10. What is (are) the product (s) of photoelectric interactions?

a. An electron

b. An electron and a scattered x-ray

c. A positron and a negatron

d. A photoelectron and characteristic radiation

11. _____ is more likely in the case of 40 keV x-rays incident on soft tissue

a. Coherent scattering

b. Photoelectric effect

c. Compton scattering

d. Characteristic radiation

12. Compton Scattering 

a. involves scattering from the atomic nucleus

b. involves complete absorption of the incident x-ray

c. involves a change in direction with no change in energy

d. involves scattering of x-ray from outer shell electrons

13. Exit radiation is made up of ______ radiation

a. absorbed and scattered

b. absorbed and transmitted

c. scattered and transmitted

14. The HVL is the amount of material required to reduce the

a. exit thickness to one-half the intensity

b. exit intensity to one-half the thickness

c. exit intensity to one-half the original intensity

d. original intensity to one-half the exit intensity

15. The x-ray interaction that involves no loss of energy or ionisation is

a. coherent

b. photoelectric

c. Compton

d. Pair production

e. Photodisintegration
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1. The background radiation in New Zealand is about _____ mSv per year

a. 0.5

b. 1.2

c. 1.8

d. 2.4

e. 3.0

2. The maximum allowable effective dose to a radiation worker is _____ mSv per year

a. 5

b. 20

c. 100

d. 150

3. Alpha, gamma and x ray radiation have an LET and radiation weighting factor of _______ respectively

a. 10, 1, 1

b. 20, 2, 1

c. 20, 1, 1

d. 20, 5, 5

4. The components of NATURAL radiation are:

1. Cosmic radiation

2. medical radiation

3. terrestrial radiation

4. internal radiation

a. 1, 2, 3 and 4

b. 1, 2 and 3

c. 2, 3 and 4

d. 1, 3 and 4

5. The maximum allowed effective dose to the general public is ____ mSv per year

a. 1

b. 5

c. 15

d. 50

6. The unit of measure of exposure is the 

a. Roentgen

b. Rad

c. Gray

d. Sievert

7. The SI unit of measure of dose is the

a. Roentgen

b. rad

c. Gray

d. Sievert

8. The SI unit of measure of effective dose is the

a. rem

b. rad

c. Gray

d. Sievert

9. The Equivalent Dose is the multiple of the 

a. Exposure and radiation weighting factor

b. Dose and radiation weighting factor

c. Dose and tissue weighting factor’

d. Exposure and dose

10. The radiation weighting factor

a. is roughly equivalent to the LET

b. indicates the radiosensitivity of various organs

c. is related to the exposure

d. never exceeds a numerical value of 2

11. A 0.5 Gray dose of x-ray radiation is roughly equivalent to an effective dose of

a. 0.5 Gray 

b. 0.5 Sieverts

c. 1.0 Sieverts

d. 10 Sieverts

For questions 12 to 14 answer A for true and B for false

12. GM probes and dosimeters can be used to measure leakage and scatter from x-ray apparatus.

13. The reading from GM probes can used to obtain a reading for effective dose.

14. The Sievert is a measure of Equivalent Dose and Effective Dose
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1. ALARA means 

b. As low as readily achievable

c. Always low and readily accessible

d. Always low and really achievable

e. As low as reasonably achievable

2. Which of the following is not a requirement for SAFE use of X-ray equipment

a. Operators must be trained in safe use of the X-ray machine

b. X-ray leakage and scatter must be measured periodically

c. Safety interlocks are checked regularly

d. Machine must have current licence holder.

3. X-ray diffraction equipment:

a. operated at low voltages but the intensity of x-rays can be high

b. operated at high voltages and high amperages

c. are always fitted with safety interlocks to prevent operator sustaining serious injury

4. Which of the following is most relevant to safe operation of X-ray diffraction equipment:

a. Reduce time spent next to machine

b. Follow manufacturer's instructions as well as verifying interlocks functioning and shielding is adequate

c. Increase distance away from machine

d. Logging all repairs

5. The NRL Safe Code of Practice:

a. Is designed as another revenue gathering exercise

b. Restates basic safety and ensures there is appropriate documentation

c. Is just another compliance document
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