X-ray Fundamentals

Guebert – August 5, 1992

Final Exam

1. When performing an AP view of the femur, one should:

a. place the anode facing toward the knee

b. place the anode facing toward the hip

c. place the anode facing laterally

d. use a very short focal film distance

e. none of the above

2. Because of the unavoidably large size of the thorax, when performing a PA chest radiograph, unmagnification can be reduced by using focal film distance of:

a. 36 inches

b. 40 inches

c. 60 inches

d. 72 inches

e. none of the above

3. Due to the size of the wrist, radiograph may best be performed using:

a. a moving bucky or stationary grid

b. a low grid ratio

c. a table-top technique

d. par speed screens

4. Making a radiograph through an upside down focused grid results in a film:

a. which appears perfectly normal

b. has a central band of normal image and lateral margins that are unexposed

c. has a central area of underexposure and lateral margins with normal image

d. has a central band of normal image and lateral margins that are grossly overexposed

5. Regarding thoracic spine radiography, due to the inherent non-uniformity of part thickness, the best solution to create a more uniformly exposed x-ray would require the use of:

a. split screens

b. sectional filtration

c. gradient screens

d. focused grids

e. sight developing

6. How are heat units calculated!

a. KVP times mAs

b. The temperature of the processing chemicals

c. The amount of heat necessary to cause thermionic emission at the filament

d. The room temperature in the x-ray room

7. The heel effect is:

a. an artifact caused by x-raying a loaf of bread

b. particularly important on x-rays of the lumbar spine

c. a physical phenomenon but not of practical importance

d. is caused by photon absorption by the anode

8. What material is generally used for added filtration to meet National Commission on Radiation Protection (NCRP) recommendation?

a. Pb

b. W

c. Al

d. Fe

9. Which of the following factors would yield the least radiation protection for the patient being exposed?

a. Utilizing a low ratio grid

b. Using a high KVP, low mAs technique

c. Decreased focal film distance (FFD)

d. Using the small focal spot

e. Using a low KVP, high mAs technique

10. X-rays: (CHOOSE MORE THAN ONE)

a. have no mass

b. travel at the speed of light

c. travel at a speed directly proportional to the mAs

d. travel at a speed inversely proportional to the kVp

e. can expose photosensitive materials

a. Of the following, which is the single greatest source of exposure of the human population to man-made radiation?

b. Nuclear reactors that create electric power

c. Radiation used for diagnostic purposes 

d. Nuclear reactors that power ships and planes

e. Radioactive materials used in testing pipe welds

f. Storage for spent nuclear reactor fuels near populated areas

a. When a very high electrical potential (kVp) is applied across the x-ray tube, then electrons are _______ by this anode.

b. repelled by

c. attracted to

d. magnetized by

e. vaporized by

f. sublimated by

a. Milliamperage controls the _____ of the electrons flowing from the cathode to the anode.

b. number 

c. direction

d. speed

e. focusing

a. In the darkroom, assuming a filter matched to the film being used, what is the maximum safelight wattage for direct illumination that may be used without potential for film fogging?

b. 15 watts

c. 25 watts

d. 60 watts

e. 75 watts

f. 100 watts

a. Using currently available equipment, comparing seven views of the cervical spine and a fluoroscopic (motion) exam of the cervical spine (approximately 2 minutes of exposure); the exam will generally result in _____ exposure to the patient.

b. more

c. less

d. the same amount

a. A radiographic study which brings into focus only those objects in a single plane of interest is:

b. tomography

c. plain films

d. bone scan

e. magnetic resonance

11. T/F The x-ray beam used in fluoroscopy has such great penetrating energy that the average patient dose is comparable to plain film x-rays of the same body part.

12. T/F Because of patient discomfort, the use of compression during mammography is left to the technician’s discretion.

a. Radio waves, in the presence of a strong magnetic field, can cause hydrogen protons to deviate from that field. This motion is known as:

b. proton flux

c. impedence

d. procession

e. gyration

13. T/F At this point in time (excluding specific contraindications) it can be said there are no harmful effects from magnetic resonance imaging.

a.  All of the following are specific contraindications for magnetic resonance except:

b. intracranial vascular clips

c. sheet metal workers with embedded metal shavings

d. patients with pacemakers

e. cochlear implants

f. hip prosthesis

14. T/F Some radiation damage is reversible.

a. The dose of standard radiation necessary to produce a given effect divided by the dose of test radiation which produces the same effect defines the:

b. linear energy transfer

c. relative biologic effectiveness

d. law of Bergonie and Tribondeau

e. radiation absorbed dose

15. T/F According to Bushong there is evidence to suggest females are less radiosensitive than males.

a. What is the greatest problem associated with the radiolysis of water?

b. Development of free radicals

c. Production of macromolecules (protein bound water)

d. Bremsstrahlung production

e. Liberation of deuterium

a. What are the cardinal principles of radiation protection? (CHOOSE MORE THAN ONE ANSWER)

b. KVP

c. MAS

d. Time

e. Distance

f. Shielding

a. In the formula to determine maximum permissible dose, the value 18 represents:

b. the half-life of diagnostic x-rays

c. the average age a patient would most likely be first x-rayed

d. the tenth value layer (TVL) for lead shielding

e. the minimum starting age for employment as a radiation worker

16. the correction factor the inverse square law, assuming most exposures are taken at 40˚

a. What is the single most important source of scatter radiation during radiography?

b. X-ray tube

c. Collimator

d. Patient

e. Grid

f. Cassette

17. T/F Diagnostic ultrasound oscillates at a frequency more than that necessary for audible sound.

18. T/F x-rays can travel through a vacuum

19. T/F Diagnostic ultrasound can travel through a vacuum

20. T/F Color Doppler ultrasound is useful in “visualizing” blood flow rates.

21. T/F If an x-ray room is properly designed a secondary barrier may require no leading.

22. T/F In most states of the United States an inspector from that Department of Health has the right by law to inspect your x-ray equipment during reasonable hours.

23. T/F Some states have legislated specific exposure values for various average sized body parts which may not be exceeded.

a. What is the most likely source of error in the imaging chain?

b. Operator error in setting exposure values

c. Fluctuating incoming line voltage

d. Operator error in estimating patient body habitus

e. Processing errors

a. Which type of x-ray production contributes most to the patient’s absorbed dose?

b. Characteristic

c. Bremsstrahlung

a. Adding filtration to the x-ray beam, as when sectional filters are used, causes the HVL to ___ and average photon energy to ______.

b. decrease; decrease

c. increase; increase

d. increase; decrease

e. decrease; increase

a. As the kilovoltage waveform ripple decreases the patient’s absorbed dose:

b. decreases

c. increases

d. stays the same

a. If you choose to purchase a stationary grid the minimum number of lead lives per inch you will need to avoid visible grid lines is ____ lines per inch. 

b. 52

c. 68

d. 85

e. 103

a. If you were to expose each of the following screens to the same amount of radiation, which one would produce the most light?

b. Lanex Fine

c. Lanex Regular

d. Lanex Fast

a. Which film/screen combination is the fastest?

b. Lanex Fine, T Mat G film

c. Lanex Regular, T Mat G film

d. Lanex Fast, T Mat G film

e. Lanex Fast, T Mat H film

a. The pH of developer is:

b. acidic

c. basic

d. neutral

a. When manually processing radiographs the ratio of developing time to fixing time is:

b. 1:2

c. 2:1

d. 1:4

e. 4:1
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a. 45.  From the graph above which film is fastest, the one represented by the solid or dotted line?

b. solid

c. dotted

THAT’S ALL I HOPE YOU HAVE FOUND THE CLASS INTERESTING AND CHALLENGING. REMEMBER, TAKE QUALITY FILMS THANK YOU FOR THE PRIVILEGE TO HAVE BEEN YOUR INSTRUCTOR. 
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* these answers have not been verified and may not be correct
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