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1. What process occurs within a transformer to generate
electric current?

A. A fluctuating magnetic field creates an electric current
B. A constant magnetic field induces thermal energy

C. A direct current creates a magnetic field

D. Static electricity builds up between coils

2. What failure occurs if the step-up transformer is not
functioning properly?

A. Insufficient x-ray tube current
B. Inadequate voltage supply

C. Incorrect timer setting

D. Loss of power supply

3. What waveform is characterized by three waveforms
alternating between positive and negative?

A. Three-phase unrectified

B. Single-phase full wave rectified
C. Single-phase half-wave rectified
D. High frequency

4. Which type of transformer is found in the high-voltage
portion of the x-ray circuit?

A. Step-up transformer

B. Step-down transformer
C. Isolation transformer
D. Variable transformer

5. What is the relationship between milliamperage (mA) and
photon quality?

A. Directly proportional

B. Inversely proportional
C. No relationship

D. Dependent on exposure time
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6. Which current waveform creates a constant voltage without
fluctuations in polarity?

A. Alternating current

B. Direct current (DC)

C. Pulsating direct current

D. Unrectified alternating current

7. What is the primary function of the rectifier in the x-ray
circuit?
A. Convert Direct Current (DC) to Alternating Current (AC)

B. Convert Alternating Current (AC) to Direct Current (DC)
C. Prevent current flow in the x-ray tube

D. Increase voltage from the power supply

8. What happens to photons when there is an increase in
kilovoltage peak (kVp)?

A. Increased frequency and decreased wavelength
B. Decreased energy and increased wavelength

C. No change in frequency or wavelength

D. Increased energy and reduced quantity

9. The rectification bridges within the x-ray circuit modify
electrical power by converting which types of current?

A. Direct current to alternating current
B. Alternating current and direct current
C. High voltage to low voltage

D. Low voltage to high voltage

10. Which type of generator primarily produces low-frequency
x-ray beams?

A. Single-phase full-wave rectified

B. Three-phase unrectified
C. High frequency

D. Single-phase unrectified
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1. What process occurs within a transformer to generate
electric current?

A. A fluctuating magnetic field creates an electric current

B. A constant magnetic field induces thermal energy
C. A direct current creates a magnetic field
D. Static electricity builds up between coils

The process that occurs within a transformer to generate electric current involves the
principle of electromagnetic induction, which is captured by the concept of a fluctuating
magnetic field. When alternating current flows through the primary coil of the
transformer, it creates a changing magnetic field around it. This fluctuating magnetic
field then intersects the secondary coil, inducing an electric current in that coil
according to Faraday's law of electromagnetic induction. The key here is the term
"fluctuating" since transformers rely on AC (alternating current) rather than DC (direct
current). This alternating nature of the current and the resulting magnetic field is
essential for the transformer to function effectively, allowing electrical energy to be
transferred between coils at different voltages. In contrast, the other options do not
accurately describe the fundamental operation of a transformer. For instance, a constant
magnetic field or the buildup of static electricity would not facilitate the induction
process needed for current generation in the same way. Instead, a transformer
specifically relies on the dynamic interaction of the changing magnetic field and the coils
to induce current effectively.

2. What failure occurs if the step-up transformer is not
functioning properly?

A. Insufficient x-ray tube current
B. Inadequate voltage supply

C. Incorrect timer setting
D. Loss of power supply

A step-up transformer plays a crucial role in increasing the voltage from the primary
circuit to the secondary circuit within an x-ray generator. When it is functioning
properly, it transforms lower voltages to higher voltages that are required for the
operation of the x-ray tube. If the step-up transformer is not functioning correctly, it can
fail to provide the necessary high voltage required for efficient x-ray production. This
failure specifically leads to an inadequate voltage supply, which means that the x-ray
tube will not receive the proper voltage levels to generate the desired x-ray emissions.
This can result in poor image quality as the x-rays produced may not have the energy
required to penetrate the tissues effectively. As a result, the performance of the x-ray
machine is compromised, and it may be unable to produce diagnostic-quality images due
to insufficient energy levels. Thus, a malfunctioning step-up transformer directly
correlates to an inadequate voltage supply, making this answer the most appropriate.
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3. What waveform is characterized by three waveforms
alternating between positive and negative?

A. Three-phase unrectified
B. Single-phase full wave rectified

C. Single-phase half-wave rectified
D. High frequency

The correct response describes a three-phase unrectified waveform, which consists of
three distinct waveforms that alternate in a sinusoidal manner between positive and
negative voltages. In a three-phase system, these waveforms are offset by 120 degrees,
meaning that when one phase is at its peak positive value, the others will be at different
points in their cycles, creating a more constant and balanced power delivery. This
configuration is essential in various industrial applications as it provides smoother
operation of motors and reduces the overall risk of voltage drops. Three-phase systems
are commonly used because they deliver continuous power without the dips and surges
that can occur in single-phase systems. The steady nature of the voltage in a three-phase
system allows for more efficient operation in electrical equipment, making it preferable
in many high-energy applications.

4. Which type of transformer is found in the high-voltage
portion of the x-ray circuit?

A. Step-up transformer
B. Step-down transformer

C. Isolation transformer
D. Variable transformer

In the high-voltage portion of the x-ray circuit, a step-up transformer is utilized to
increase the voltage to the levels necessary for x-ray production. When the electrical
current from a lower voltage source arrives at the transformer, the step-up transformer
raises this voltage to a much higher level, often ranging between 30 kV and 150 kV,
which is essential for the process of ionization in the x-ray tube. This process is crucial
because sufficient voltage is needed to accelerate electrons from the cathode towards the
anode at high speeds, allowing for the production of x-rays when these high-energy
electrons collide with the anode material. The design of the step-up transformer involves
a greater number of turns of wire in the secondary coil compared to the primary coil,
which facilitates this increase in voltage while reducing current. This is critical in x-ray
applications, as the high-voltage x-rays produced require a tightly controlled
environment and proper handling to ensure effective imaging while maintaining patient
safety. In contrast, the other transformers mentioned serve different purposes. A
step-down transformer decreases voltage, which is not suitable for the high-voltage
requirements of x-ray circuits. An isolation transformer is used primarily for safety and
to prevent electrical shock by isolating the primary power source
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5. What is the relationship between milliamperage (mA) and
photon quality?
A. Directly proportional
B. Inversely proportional
C. No relationship

D. Dependent on exposure time

The correct understanding of the relationship between milliamperage (mA) and photon
quality hinges on the nature of how mA influences the quantity of x-rays produced rather
than their quality. Milliamperage primarily controls the number of electrons that flow
from the cathode to the anode within the x-ray tube, which directly correlates to the
quantity of x-ray photons generated during the exposure. While the quantity of mA
affects the overall exposure and intensity of the x-ray beam, it does not inherently affect
the energy (quality) of the photons being produced. The quality of the x-ray photons,
characterized by their penetrating power, is primarily influenced by other factors, such
as the kilovoltage peak (kVp) setting. The kVp determines the maximum energy of the
photons created, as well as their ability to penetrate different materials. Thus, stating
that there is 'no relationship' between mA and photon quality accurately reflects the
understanding that milliamperage adjusts the number of photons but not their energy or
quality. Other choices, suggesting any proportional relationship or dependence on
exposure time, do not correctly align with the established principles of x-ray physics.

6. Which current waveform creates a constant voltage without
fluctuations in polarity?

A. Alternating current
B. Direct current (DC)
C. Pulsating direct current

D. Unrectified alternating current

Direct current (DC) is characterized by its ability to maintain a constant voltage level
over time without fluctuations in polarity. This means that in a DC circuit, the electrical
current flows in a single, constant direction, and the voltage remains stable. This
property makes DC particularly suitable for powering devices that require a consistent
voltage, such as batteries and electronic circuits. In contrast, alternating current (AC)
changes direction periodically and varies in voltage, leading to fluctuations in both
polarity and amplitude. Pulsating direct current, while it maintains a unidirectional flow,
does exhibit fluctuations in voltage levels, as the current amplitude changes over time.
Unrectified alternating current remains an AC signal, which naturally involves
continuous changes in polarity. Therefore, the attributes of DC make it the definitive
choice for a current waveform that provides a steady voltage without any fluctuations.
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7. What is the primary function of the rectifier in the x-ray
circuit?
A. Convert Direct Current (DC) to Alternating Current (AC)
B. Convert Alternating Current (AC) to Direct Current (DC)
C. Prevent current flow in the x-ray tube

D. Increase voltage from the power supply

The primary function of the rectifier in the x-ray circuit is to convert Alternating Current
(AC) to Direct Current (DC). In an x-ray machine, the x-ray tube requires a steady and
unidirectional flow of current to generate x-rays efficiently and safely. The rectifier
achieves this by allowing current to flow in only one direction, which eliminates the
negative half-cycles of AC that would not contribute to x-ray production. By converting
AC to DC, the rectifier ensures that the voltage supplied to the x-ray tube is consistent
and suitable for maintaining the necessary operational conditions, including energy
levels required for x-ray production. This conversion is critical as it helps prevent
fluctuations that can harm the x-ray tube and affect image quality. Therefore, the
rectifier plays an essential role in stabilizing the x-ray circuit and ensuring optimal
operation.

8. What happens to photons when there is an increase in
kilovoltage peak (kVp)?

A. Increased frequency and decreased wavelength

B. Decreased energy and increased wavelength
C. No change in frequency or wavelength
D. Increased energy and reduced quantity

When there is an increase in kilovoltage peak (kVp), the energy of the photons generated
in the X-ray tube increases. This is because kVp determines the maximum energy of the
X-rays that are produced. Higher kVp means that the electrons are accelerated more
effectively towards the target anode, resulting in the production of X-rays with higher
energy. As the energy of the photons increases, they also exhibit a corresponding
increase in frequency, according to the relationship defined by the equation \(E = htf\),
where \(E\) is energy, \(h\) is Planck's constant, and \(f\) is frequency. Since the frequency
increases, the wavelength must decrease, as frequency and wavelength are inversely
related by the equation \(c = \lambda f\), where \(c\) is the speed of light, \(\lambda\) is
wavelength, and \(f\) is frequency. Thus, an increase in kVp leads to photons having
increased energy, increased frequency, and decreased wavelength, making the first
choice correct. It reflects an essential principle in understanding how changes in
kilovoltage affect the characteristics of X-ray production.
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9. The rectification bridges within the x-ray circuit modify
electrical power by converting which types of current?

A. Direct current to alternating current
B. Alternating current and direct current

C. High voltage to low voltage
D. Low voltage to high voltage

The rectification bridges within the x-ray circuit are specifically designed to convert
alternating current (AC) into direct current (DC). This conversion is crucial because the
x-ray tubes require a steady and unidirectional flow of electricity to operate efficiently
and safely. In an x-ray circuit, the incoming electrical power is usually in the form of
AC, which periodically reverses direction. Rectification involves using diodes to allow
current to flow in only one direction, thus transforming AC into DC. This DC power is
essential for the high-voltage applications in x-ray imaging, where a consistent voltage is
necessary for producing x-rays effectively. While the option suggests that both AC and
DC are modified, it's important to understand that the primary role of the rectification
bridge is focused on the conversion of AC to DC for the x-ray tube functionality, rather
than modifying DC in any significant way. Therefore, the correct answer reflects the
essential operation of the rectification bridges in the context of x-ray equipment,
emphasizing their role in converting AC to a usable form of current.

10. Which type of generator primarily produces low-frequency
x-ray beams?

A. Single-phase full-wave rectified

B. Three-phase unrectified
C. High frequency
D. Single-phase unrectified

The type of generator that primarily produces low-frequency x-ray beams is the
single-phase full-wave rectified generator. This type of generator operates by converting
the alternating current (AC) from the power supply into direct current (DC) through a
rectification process. While the specific design allows for some maneuverability in
frequency, single-phase generators typically operate at lower frequencies, often around
60 Hz, which is characteristic of conventional AC power supply. The full-wave
rectification process in this generator type utilizes both halves of the AC waveform,
ensuring a more constant output of x-ray energy compared to single-phase unrectified
generators. This results in a relatively lower kV ripple compared to some other types, but
it still maintains a fundamentally lower frequency output compared to high-frequency
generators. In contrast, other options either do not produce low-frequency beams or are
designed for high-efficiency and high-frequency outputs. Understanding the unique
characteristics of different types of x-ray generators helps in recognizing their
applications in various imaging scenarios.
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