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1. In a basic electrical circuit, what does a higher resistance
indicate?
A. Higher voltage
B. Lower current
C. Stable voltage
D. Increased power

2. The electrode where oxidation occurs is known as what?
A. Anode
B. Cathode
C. Electrode
D. Reactor

3. A normal DC voltage in a zero current output condition in
an impressed current system may indicate what issue?
A. Short circuit in the wiring
B. Broken cable to the anodes
C. Faulty rectifier
D. Incorrect connections

4. When measuring structure to electrolyte potential, what
must be eliminated to avoid errors?
A. Reference electrode soil contact
B. Resistance in circuits
C. Connection points
D. Stocking methods

5. According to Kirchhoff's laws, what relationship exists
between total power voltages and voltage drops?
A. Total power voltages exceed voltage drops
B. Some power voltages equal the sum of voltage drops
C. Voltage drops are always greater
D. Power voltages are unrelated to voltage drops
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6. What are electrically charged atoms called?
A. Molecules
B. Neutrons
C. Electrons
D. Ions

7. What is internally present between the leads of a
voltmeter?
A. Low resistance
B. High resistance
C. No resistance
D. A capacitor

8. What happens to ions in an electrochemical cell at the
cathode?
A. Ions are oxidized
B. Ions gain electrons
C. Ions are produced
D. Ions are neutralized

9. When using an analog meter, to obtain an upscale reading,
which terminal should the reference electrode be connected
to?
A. Negative terminal
B. Ground terminal
C. Positive terminal
D. Neutral terminal

10. When servicing a rectifier, which of the following
practices should be avoided?
A. Test the case for voltage before contacting
B. Listen for unusual noises
C. Smell for unusual odors
D. Ignore any visual indicators
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Answers
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1. B
2. A
3. B
4. C
5. B
6. D
7. B
8. B
9. C
10. D
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Explanations
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1. In a basic electrical circuit, what does a higher resistance
indicate?
A. Higher voltage
B. Lower current
C. Stable voltage
D. Increased power

In a basic electrical circuit, higher resistance typically indicates lower current. This
relationship is described by Ohm's Law, which states that voltage (V) is equal to current
(I) multiplied by resistance (R), or V = I × R. When the voltage remains constant, an
increase in resistance leads to a decrease in current since the circuit will allow less flow
of electricity.  This principle underscores the fundamental concept that in scenarios of
constant voltage supply, increasing the resistance will restrict the flow of electrons,
thereby reducing the current. For example, if you double the resistance, the current will
be halved. This is a key factor in designing circuits, as it helps engineers determine how
different components will interact under varying load conditions.  The other possible
answers imply different relationships. Higher voltage typically causes an increase in
current if resistance remains constant, and voltage stability does not inherently relate to
resistance changes. Increased power depends on both voltage and current, so it does not
directly correspond to resistance alone. Thus, understanding the role of resistance leads
us to conclude that higher resistance in a circuit directly corresponds to lower current.

2. The electrode where oxidation occurs is known as what?
A. Anode
B. Cathode
C. Electrode
D. Reactor

The electrode where oxidation occurs is known as the anode. In electrochemical cells,
oxidation is the process where a substance loses electrons. By definition, the anode is the
electrode that facilitates this process.   During a cathodic protection evaluation,
understanding the role of the anode is crucial, as it protects metals from corrosion by
providing a sacrificial element or through impressed current techniques. In contrast, at
the cathode, reduction takes place, which is the gain of electrons. This relationship
between the anode and cathode is fundamental in both electrochemical cells and
corrosion prevention methods.   Recognizing the anode’s role in oxidation helps clarify
the dynamics of cathodic protection systems, where maintaining a suitable potential at
the cathode is essential to prevent steel structures from corroding. The terminology is
specific, making the distinction between these electrodes important for anyone working
in or studying corrosion science and cathodic protection.
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3. A normal DC voltage in a zero current output condition in
an impressed current system may indicate what issue?
A. Short circuit in the wiring
B. Broken cable to the anodes
C. Faulty rectifier
D. Incorrect connections

A normal DC voltage in a zero current output condition in an impressed current cathodic
protection system typically suggests that there may be a broken cable to the anodes. In
this scenario, the absence of current indicates that the system is not completing the
circuit necessary for cathodic protection to be effective. If the cable between the rectifier
and the anodes is broken, there would be no way for current to flow, despite the rectifier
producing a normal voltage output. This situation highlights a failure in the physical
connection necessary for delivering protective current.  In contrast, while a short circuit
in the wiring or faulty rectifier could affect normal operation, they would more likely
result in a malfunction characterized by abnormal voltage or current readings, rather
than a mere normal voltage with zero output. Incorrect connections may cause similar
symptoms as well, but they would also generally lead to voltage discrepancies or
unexpected behavior in current readings. Thus, the indication of normal DC voltage
alongside zero current is most effectively attributed to a broken cable connecting the
rectifier and anodes.

4. When measuring structure to electrolyte potential, what
must be eliminated to avoid errors?
A. Reference electrode soil contact
B. Resistance in circuits
C. Connection points
D. Stocking methods

In the process of measuring the structure to electrolyte potential, it is essential to
eliminate connection points to avoid errors in the readings. Connection points can
introduce additional resistance or create potential differences that may not accurately
reflect the true potential of the structure in relation to the electrolyte. Any irregularities
or inconsistencies at these junctions can lead to erroneous measurements, which could
subsequently affect the assessment of the cathodic protection system's effectiveness. 
The accuracy of potential measurements is crucial for making informed decisions
regarding cathodic protection systems. When connection points are compromised, they
can influence the measurement by either increasing the resistance path or serving as
unintended reference points, resulting in misleading data regarding the actual condition
of the cathodic protection system.  By ensuring solid and contamination-free
connections, the integrity of the measurement is improved and the technician can
accurately determine the actual potential, allowing for appropriate adjustments or
maintenance of the cathodic protection system to ensure its proper functionality.
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5. According to Kirchhoff's laws, what relationship exists
between total power voltages and voltage drops?
A. Total power voltages exceed voltage drops
B. Some power voltages equal the sum of voltage drops
C. Voltage drops are always greater
D. Power voltages are unrelated to voltage drops

The correct answer reflects Kirchhoff's Voltage Law (KVL), which states that the sum of
the electromotive forces (power voltages) in any closed circuit is equal to the sum of the
potential drops (voltage drops) across all the components in that circuit. This principle
arises from the conservation of energy, ensuring that the energy supplied by power
sources is entirely accounted for by the energy consumed by the components within the
circuit.  In this context, the relationship established by KVL implies that when you
measure the total voltage supplied by sources in a circuit, that amount will be equal to
the total of the voltage drops that occur across resistive, capacitive, and inductive
components within the same closed loop. Each voltage drop corresponds to a decrease in
electrical potential energy as current flows through a component, while the power
voltages represent the energy supplied to push the current through. Thus, the total
power contributions from these sources balance out exactly with the energy dissipated
across the circuit's resistive elements, corroborating the statement that some power
voltages equal the sum of the voltage drops.  Understanding this relationship is vital in
the context of electrical circuits as it allows for the analysis of circuit behavior, ensuring
that designers and engineers can predict how voltages will behave

6. What are electrically charged atoms called?
A. Molecules
B. Neutrons
C. Electrons
D. Ions

Electrically charged atoms are referred to as ions. This occurs when an atom either gains
or loses one or more electrons, leading to a net electrical charge. When an atom loses an
electron, it becomes positively charged and is known as a cation. Conversely, when an
atom gains an electron, it becomes negatively charged and is called an anion. This
concept is fundamental to understanding chemical reactions and the behavior of
substances in various physical states.  In contrast, molecules are groups of two or more
atoms bonded together, which can be neutral or charged depending on the atoms
involved and their arrangements. Neutrons are neutral particles found in the nucleus of
an atom; they do not carry a charge and are not directly related to the concept of charged
atoms. Electrons, while they are negatively charged subatomic particles, are not atoms
themselves; instead, they are components of atoms that contribute to the overall charge
when accounted for in relation to protons. Thus, understanding that ions are specifically
the charged forms of atoms is key to grasping the fundamental principles of chemistry
and electrochemistry.
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7. What is internally present between the leads of a
voltmeter?
A. Low resistance
B. High resistance
C. No resistance
D. A capacitor

A voltmeter is designed to measure the potential difference (voltage) between two points
in an electrical circuit without altering the circuit conditions significantly. To achieve
this, it is built with high resistance between its leads. The high resistance allows the
voltmeter to draw minimal current from the circuit being measured, reducing the impact
on the circuit's operation and ensuring accurate readings.  When a voltmeter measures
voltage across a component, if the internal resistance were low, it would allow significant
current to flow through the voltmeter. This would affect the voltage drop across the
element being measured, leading to erroneous readings. Thus, the high resistance is
crucial for maintaining the integrity of the measurement by ensuring that the voltmeter
does not significantly load the circuit. This design characteristic is crucial in testing
applications, such as cathodic protection systems, where accurate voltage readings are
essential for assessing system performance and integrity.

8. What happens to ions in an electrochemical cell at the
cathode?
A. Ions are oxidized
B. Ions gain electrons
C. Ions are produced
D. Ions are neutralized

In an electrochemical cell, the cathode is designated as the electrode where reduction
occurs. This is a fundamental concept in electrochemistry. At the cathode, ions in the
solution gain electrons from the external circuit. This process is known as reduction,
which means the oxidation state of the ions decreases as they accept electrons.  For
example, in a common electrochemical reaction, metal ions in solution may gain
electrons to form solid metal. This transformation is crucial because it demonstrates how
cathodic reactions play a key role in the overall functioning of batteries and
electrochemical cells, allowing energy to be stored and transformed.  The other options
do not align with the fundamental principles of electrochemistry governing cathodic
reactions. Ions are not oxidized at the cathode, since oxidation is a loss of electrons that
occurs at the anode. Similarly, while ions can be produced in some reactions, this
typically happens in the context of an oxidation reaction, not directly at the cathode
where reduction is the focus. Neutralization implies a reaction between acids and bases,
which does not pertain directly to the processes occurring at the cathode in an
electrochemical context. Hence, the most accurate characterization of the ions' behavior
at the cathode is that they gain
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9. When using an analog meter, to obtain an upscale reading,
which terminal should the reference electrode be connected
to?
A. Negative terminal
B. Ground terminal
C. Positive terminal
D. Neutral terminal

To obtain an upscale reading when using an analog meter, the reference electrode should
be connected to the positive terminal. In a cathodic protection system, the positive
terminal is generally associated with the area being measured, allowing the meter to
register a voltage level properly. An upscale reading indicates that the potential of the
structure being protected is more negative compared to the reference electrode, which is
essential for determining the adequacy of the cathodic protection.  Connecting the
reference electrode to the positive terminal ensures that the voltage generated by the
difference in electrical potential is correctly interpreted by the meter. This is critical
because the functionality of an analog meter relies on the flow of current from positive to
negative, and connecting to the positive terminal helps facilitate this process in the
context of measuring corrosion potential.

10. When servicing a rectifier, which of the following
practices should be avoided?
A. Test the case for voltage before contacting
B. Listen for unusual noises
C. Smell for unusual odors
D. Ignore any visual indicators

When servicing a rectifier, it is vital to maintain safety and awareness of potential
hazards. Ignoring any visual indicators during the servicing process can lead to
undetected issues that might pose risks, such as overheating components or signs of
damage, corrosion, or leaks. Visual indicators are crucial because they can signal
malfunctions that wouldn't be apparent through sound or smell alone, such as burnt
components or moisture accumulation, both of which could lead to severe equipment
failure or electrical hazards.  Being attentive to visual signs allows a technician to make
informed decisions about the condition of the rectifier before proceeding with repairs or
adjustments. Therefore, recognizing and addressing these indicators is a fundamental
practice for safe and effective servicing.
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