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Chapter 8: Equipment Operation

Principles of Radiation Physics

1.

The cloud of electrons surrounding the cathode
during X-ray production is produced by which
process?

(A) Thermostatic electrification

(B) Thermionic electrification

(C) Thermostatic emission

(D) Thermionic emission

During X-ray production, electrons travel from

(A) anode to cathode at the speed of light.
(B) anode to cathode at half the speed of light.
(C) cathode to anode at half the speed of light.
(D) cathode to anode at the speed of light.

The purpose of the negatively charged focusing
cup that surrounds the cathode filament is to

(A) remove electrons from the cathode fila-
ment.
(B) reduce the size of the electron stream.

(C) protect the cathode from incident elec-
trons.

(D) divert heat from the cathode filament.

Approximately what percentage of incident
electron interactions leads to the production of
X-rays?

(A) 1%

(B) 15%

(C) 85%

(D) 99%

and Quality Control

5. X-rays produced by the slowing down or stopping

of an incident electron due to the effects of the
target material’s nuclear force field are said to be
created by what type of interaction?

(A) Bremsstrahlung

(B) Characteristic

(C) Compton

(D) Coherent

Quantum Number Binding Energy (KEv)
1 50
2 30
3 10
4 5

. The table above lists the binding energies for each

quantum number of a made-up atom. If this atom
was used as a target material, which of the follow-
ing KEv levels would be a possibility for an X-ray
photon created through a characteristic interac-
tion?

1. 5kEv

2. 15kEv

3. 20kEv
(A) 1and 2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3
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A high-energy X-ray can be described as having a 11.

(A) short wavelength and high frequency.
(B) short wavelength and low frequency.
(C) long wavelength and low frequency.
(D) long wavelength and high frequency.

The quality of an X-ray beam is controlled by
(A) kVp and is primarily responsible for the
number of X-rays produced.

(B) mAs and is primarily responsible for the
energy of the X-rays produced.

(C) mAs and is primarily responsible for the
number of X-rays produced.

(D) kVp and is primarily responsible for the
energy of the X-rays produced.

In order to increase the number of electrons that
strike the target without changing the average
energy of the X-ray beam, which of the follow-
ing factors can be increased?

1. kvp

2. mA

3. Time
(A) 1and 2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3

The portion of the X-ray beam that travels
through the patient and produces the latent
image on the image receptor is known as
(A) primary radiation.

(B) scatter radiation.

(C) remnant radiation.

(D) attenuated radiation.
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14.

What is the primary reason why radiation inten-
sity decreases significantly if the distance from
the target area increases?

(A) Attenuation of the X-ray beam in air

(B) Divergence of the X-ray beam

(C) Weakening of X-rays over a given distance

(D) Slowing down of X-rays over a given dis-
tance

During a radiographic examination of a lateral
knee, the X-ray beam ionizes an atom of calcium
in the patient’s femur. What happened to this
atom due to the ionization?

(A) It has been disintegrated.

(B) It has lost an electron.

(C) It has lost a proton.

(D) It has lost a neutron.

. What happens during the process known as the

Compton effect?

(A) An outer shell electron is removed by an X-
ray.

(B) An outer shell electron is removed by an
electron.

(C) An inner shell electron is removed by an
electron.

(D) An inner shell electron is removed by an X-
ray.

The results of a photoelectric absorption interac-
tion include which of the following?

1. Ejected electron
2. Scattered X-ray
3. Creation of a characteristic photon
(A) 1and?2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3
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16.
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19.

No electrons are ejected from an atom during
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Refer to the following illustration for Question 20:

which one of these interactions?

(A) Compton scatter

(B) Photoelectric absorption

(C) Characteristic X-ray production
(D) Coherent scatter

The chance that an X-ray photon will interact
with tissue through a photoelectric interaction
increases as the

(A) kVp increases.

(B) tissue’s atomic number increases.

(C) SID increases.

(D) X-ray photon energy increases.

A patient with a hypersthenic body habitus will 20.

attenuate more X-rays than a patient with an
asthenic body habitus because of

(A) increased chance of photoelectric absorp-
tion.
(B) decreased production of Compton scatter.

(C) decreased production of coherent scatter.

(D) increased emergence of remnant radiation. 21.

What is the advantage of greatly increasing the
heat in the cathode filament prior to making a
radiographic exposure?

(A) Increased photon kEv levels

(B) Decreased stress on filament

(C) Decreased scatter production

(D) Increased free electron production

The combination of what characteristics leads to
the acceleration of electrons in the X-ray tube?

1. Long distance between anode and cathode
2. High voltage
3. Opposite charges between anode and
cathode

(A) 1and 2 only

(B) 1and 3 only

(C) 2 and 3 only

(D) 1,2,and 3

The X-ray illustrated in the above drawing was
created through what process?

(A) Bremsstrahlung

(B) Compton

(C) Pair production

(D) Characteristic

The strength of an X-ray created through a brems-
strahlung interaction is determined by which of
the following?

1. The strength of the incident electron
2. How close the incident electron passes to
the nucleus
3. The binding energies of the orbital electrons
(A) 1and 2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3
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Refer to the following illustration for Question 22: 25.

B —

AVAVAVAVAV

22. What electromagnetic wave characteristic is iden-
tified by the arrows in the above illustration?
(A) Frequency
(B) Amplitude
(C) Wavelength
(D) Velocity

23. The total quantity of X-rays that reach the image
receptor will increase when
(A) kVp increases or mAs increases.
(B) kVp decreases or mAs increases.
(C) kVp decreases or mAs decreases.
(D) kVp increases or mAs decreases.

Refer to the following image for Question 24:

24. The portion of the X-ray beam identified by the
letter A above can best be described as what por-
tion of the X-ray beam?

26.

27,

28.

A radiographic dose of 3 mGy is measured at a
distance of 80 cm from the X-ray source. If the
distance is increased to 120 cm, what will be the
new dose measurement?

(A) 1.3 mGy
(B) 2.0 mGy
(C) 4.5mGy
(D) 6.8 mGy

Which formula determines the energy given
to the photoelectron following a photoelectric
absorption interaction?

(A) Photoelectron energy = binding energy -
incident photon energy

(B) Photoelectron energy = binding energy +
incident photon energy

(C) Photoelectron energy = incident photon
energy - binding energy

(D) Photoelectron energy = incident photon
energy + binding energy

At high kVp levels (70 kVp or above), the most
common X-ray/matter interaction is

(A) photoelectric absorption.

(B) Compton scatter.

(C) coherent scatter.

(D) transmission.

Coherent scattering occurs only when incident
photon energy

(A) is lower than 10 kEv.

(B) ranges from 10 to 69 kEv.

(C) ranges from 70 to 130 kEw.

(D) exceeds 1.2 mEw.
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29. Which one of the tissue characteristics below

would produce the greatest amount of X-ray
beam attenuation?

(A) High density, high atomic number

(B) High density, low atomic number

(C) Low density, low atomic number

(D) Low density, high atomic number

Radiographic Equipment

1.

All operating consoles contain controls that
allow for which of the following adjustments?

1. kvp

2. mAs

3. SID
(A) 1and 2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3

What is the significance of using an X-ray tube
that includes a dual focus arrangement?

(A) Both kVp and mAs can be adjusted.

(B) Both mA and time can be adjusted.

(C) Small or large focal spot size can be selected.
(D) Low voltage or high voltage can be selected.

Tungsten is an excellent metal to use as a target
material for which of the following reasons?

1. It has a high melting point.
2. Itis an excellent conductor of heat.
3. Its atomic number leads to quality X-ray
production.
(A) 1and 2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3
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. What is the primary job of the induction motor

that is located just outside of the glass envelope of
the X-ray tube?

(A) Produce thermionic emission

(B) Step-up voltage

(C) Step-down voltage

(D) Turn the rotor

. Which list correctly describes the path of an

X-ray when an ionization chamber is used to ter-
minate the exposure?

(A) X-ray Tube — Patient — Table — Image
Receptor — Ionization Chamber

(B) X-ray Tube — Patient — Table — Ionization
Chamber — Image Receptor

(C) X-ray Tube — Table — Patient — Ionization
Chamber — Image Receptor

(D) X-ray Tube — lonization Chamber — Patient —
Table — Image Receptor

In order to protect patients from excessive radia-
tion exposure due to automatic exposure con-
trol (AEC) failure, federal law requires that when
AEC is utilized during a diagnostic procedure,
the generator must terminate the exposure
when what mAs reading is reached?

(A) 150 mAs

(B) 600 mAs

(C) 800 mAs

(D) 1,000 mAs

If an exposure is made using automatic exposure
control and a density control setting of -1, how
will X-ray technique be affected?

(A) kVp will be increased.

(B) kVp will be decreased.

(C) mAs will be increased.

(D) mAs will be decreased.

GO ON TO THE NEXT PAGE>
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Use of a “dead-man” exposure switch ensures that
(A) the operator cannot be exposed in the
exam room.

(B) automatic exposure controls produce the
appropriate density.

(C) an exposure cannot be made without a
P
patient on the table.

(D) an exposure cannot be made when the
anode is stationary.

Positive beam limitation (PBL) devices are
designed to automatically

(A) collimate to cassette size.

(B) center the tube to the Bucky assembly.
(C) adjust the beam filtration.

(D) select the correct time or mAs.

Which of the following requirements are neces-
sary to create the high voltage needed for X-ray
production?

1. Alternating current
2. Eddy currents
3. High number of turns in the secondary coil
(A) 1and?2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3

Refer to the following image for Question 11:

11.

What is the best description of the generator
waveform depicted above?

(A) Half-wave rectified, single-phase

(B) Full-wave rectified, single-phase

(C) Full-wave rectified, three-phase

(D) Half-wave rectified, three-phase
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16.

The input screen of a fluoroscopic unit absorbs

(A) electrons and emits X-rays.

(B) X-rays and emits electrons.

(C) light photons and emits electrons.
(D) X-rays and emits light photons.

What is the primary disadvantage of using a video
viewing system to view a fluoroscopic image?

(A) Image lag

(B) Increased patient dose

(C) Decreased resolution

(D) Increased sensitivity

Which type of fluoroscopic recording device allows
for repeated image transfer without quality loss?
(A) Cine film

(B) VHS

(C) SVHS

(D) Digitization

What is the component of a fluoroscopic unit
that maintains density and contrast by manipu-
lating mA and kVp?

(A) Automatic gain control

(B) Automatic brightness control

(C) Minification control

(D) Flux gain control

Which of the following events can occur inside of
a photostimulable phosphor imaging plate reader?

1. An analog signal is converted to a digital
signal.
2. Digital images are printed onto laser film.
3. Residual information is erased from the
imaging plate.
(A) 1and 2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3
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18.

19.

20.

21.

Which one of the following components is 22,

responsible for collecting the latent image and
sending it to a computer for processing during the
creation of a direct digital radiography image?

(A) Histogram

(B) Photomultiplier

(C) Spatial frequency processor

(D) Thin film transistor

What is the name of the lock that secures the
X-ray tube tower into place at preferred positions?
(A)
(B)
(C) Float switch
(D) Collimator

Bucky
Detent

Every mobile radiography unit must include an
exposure control cord that is at least how long?

(A) 3 feet

23.
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The Bucky assembly contains which of the follow-
ing components?

1. Movable grid
2. Automatic exposure control detectors
3. Cassette tray

(A) 1and?2 only

(B) 1and 3 only

(C) 2and 3 only

(D) 1,2,and 3

Unlike cassettes used for film-screen radiography,
cassettes used for computed radiography are not
designed to protect the image receptor from

A) rough handling.

B) backscatter.

C) blood and body fluids.

(
(
(
(D) ambient light.

Refer to the following image for Question 24:

(B) 6 feet
(C) 12 feet
(D) 15 feet

What is the most common target material used
in a dedicated mammography unit?

(A) Tungsten

(B) Rhodium

(C) Thorium

(D) Molybdenum 24,

Grid lines are often seen on a finished image
when using a stationary grid. These lines will be
less visible if what change is made?

(A) Increase grid ratio

(B) Increase grid frequency

(C) Increase grid focus

(D) Increase grid conversion factor

Which letter in the diagram above indicates the
portion of the X-ray tube from which the greatest
number of electrons is emitted?

(A) A
(B)
(€)

(

D)

(o @M~
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Which one of the following generator types pro-
duces X-rays most efficiently?

(A) High-frequency

(B) Single-phase

(C) Three-phase; 6-pulse

(D) Three-phase; 12-pulse

What is the name given to the type of anode
that does not need to be warmed up prior to
making a radiographic exposure?

(A) Rotating

(B) Stationary

(C) Stress-relieved

(D) Line-focus

In order to protect operators from deadly electri-
cal shock, kVp controls are located on the

(A) primary side of the step-down transformer.
(B) primary side of the step-up transformer.
(C) secondary side of the step-up transformer.

(D) secondary side of the step-down transformer.

What device focuses the photoelectrons within a
fluoroscopic image intensification tube?

(A) Photocathode

(B) Input screen

(C) Output screen

(D) Electrostatic lens

Tomographic section thickness will decrease
when the exposure angle

(A) increases and the tube motion becomes
more complex.

(B) increases and the tube motion becomes
less complex.

(C) decreases and the tube motion becomes
less complex.

(D) decreases and the tube motion becomes
more complex.
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Quality Control of Radiography Equipment

and Accessories

1. According to federal regulations, the collimated
field size may not exceed the size of the colli-
mated light field by more than

(A) 2 percent of the SID.
(B) 4 percent of the SID.
(C) 4 percent of the image receptor length.
(D) 2 percent of the image receptor length.

2. In order to ensure that the X-ray beam is centered
to the image receptor, an X-ray beam Bucky tray
alignment test is performed. If the SID is set to 70
cm, the test results should indicate that the center
of the Bucky tray varies from the center of the
X-ray field by no more than

(A) 0.7 cm.
(B) 1.0 cm.
(C) 1.4 cm.
(D) 2.0 cm.

3. A piece of radiographic equipment that has
been working properly begins to produce radio-
graphs with increased density. Several tests are
performed using a technique of 400 mA, 0.20
seconds, 70 kVp, and an 80 cm SID. The results
of the tests indicate that the actual readings are
400 mA, 0.21 seconds, 77 kVp, and a 79 cm SID.
According to these test results, what factor is the
major cause of the increased density?

(A) SID
(B) Time
(C) kvp
(D) Aand C
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Refer to the following radiograph for Question 4:

4. The tool identified by the white arrow in the

image displayed above is used to measure

(A) focal spot size.

(B) single-phase generator time settings.
(C) resolution.

(D) half-value layer.

The focal spot size can be measured with which of
the following tools?

1. Star resolution pattern

2. Pinhole camera

3. Synchronous spinning top
A) 1and 2 only
B) 1and 3 only
C) 2 and 3 only

(
(
(
(D) 1,2,and 3
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How often should lead aprons should be inspected
under fluoroscopy?

1. Upon acceptance
2. Every 6 months
3. Whenever a problem is suspected
(A) 1and 2 only
(B) 1and 3 only
(C) 2 and 3 only
(D) 1,2,and 3

An image is created using a technique of 200 mA,
0.25 seconds, 75 kVp, and 100 cm SID. The mA is
decreased to 100 mA and the time is increased to
0.5 seconds. The second image displays an opti-
cal density with a value 0.3 higher than the first
image. This test indicates a failure of the

(A) kVp system.

(B) reciprocity law.

(C) automatic exposure control.

(D) heat sensors.

A light field to radiation field alignment test is
performed on a 35 cm (43 cm) image receptor
with an SID of 80 cm. What would be the largest
acceptable variation measurement?

(A) 0.86 cm

(B) 1.72 cm

(C) 3.20cm

(D) 1.60 cm

What is a wire mesh test tool used to test?
(A) Grid alignment

(B) Half-value layer

(C) Spatial resolution

(D) Film-screen contact

GO ON TO THE NEXT PAGE>
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10. If intensification screens are not cleaned regularly,
what types of artifacts may begin to appear?

(A) White specks

(B) Black specks

(C) Underexposed radiograph
(D) Overexposed radiograph

KAPLAN)

11.

What is the minimum acceptable thickness of the
lead aprons and gloves used for radiation protec-

tion?

(A) 0.25 mm lead-equivalent
(B) 0.5 mm lead-equivalent
(C) 1.0 mm lead-equivalent

(D) 2.5 mm lead-equivalent



