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1. What is the primary use of series resistance in electrical
circuits?

A. To store energy

B. To limit current

C. To increase voltage

D. To enhance capacitance

2. Why is it useful to measure the air gap clearance in a
motor?

A. To assess insulation quality

B. To maintain bearing wear

C. To determine operational speed
D. To evaluate power efficiency

3. Which of the following is used to quench electrical arcs in
circuit breakers?

A. Air

B. Gas
C. 0il

D. Water

4., Of the listed materials, which is the poorest conductor of
electricity?

A. Copper

B. Iron

C. Slate

D. Aluminum

5. If five identical electric fans rated at 120 volts DC are
connected in series on a 600 volt circuit and one fan develops
an open circuit, what will happen?

A. All fans will run

B. Only one fan will run

C. Three fans will run

D. None of the fans will run
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6. If a 10-watt lamp and a 100-watt lamp, each rated at 120
volts, are connected in series to a 240-volt source, what will
the voltage across the 10-watt lamp be?

A. Less than 120 volts

B. Exactly 120 volts

C. Much more than 120 volts
D. Zero volts

7. When working with acid storage batteries, what precaution
should be observed to prevent accidents?

A. Avoid using gloves

B. Prevent direct sunlight exposure
C. Guard against sparks

D. Minimize ventilation

8. A conduit run is most often terminated in what?
A. A junction box
B. An outlet box
C. A service panel
D. A grounding box

9. In a loaded power circuit, what is the most dangerous
action to take?

A. Open the circuit with a knife switch
B. Cut the power supply

C. Disconnect the ground wire

D. Check the voltage using a multimeter

10. What is the risk associated with improperly insulated
electrical connections?

A. Increased energy efficiency

B. Potential electrical shock or fire

C. Noise interference with electrical signals
D. No significant risk
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1. What is the primary use of series resistance in electrical
circuits?

A. To store energy

B. To limit current

C. To increase voltage

D. To enhance capacitance

The primary use of series resistance in electrical circuits is to limit current. When a
resistor is placed in series within a circuit, it introduces resistance to the flow of electric
current. According to Ohm's Law, which states that current is equal to voltage divided by
resistance (I = V/R), increasing resistance will result in a decrease in current flow for a
given voltage. This feature is particularly useful in protecting sensitive components from
excessive current, managing power distribution, and ensuring that current remains
within safe operating limits. In contrast, storing energy is typically the function of
capacitors or inductors rather than resistors. Increasing voltage is associated with power
supplies or transformers, while enhancing capacitance refers specifically to the function
of capacitors with no relation to resistors. Thus, the role of series resistance is

distinctively centered around its ability to control and limit the current in an electrical
circuit.

2. Why is it useful to measure the air gap clearance in a
motor?

A. To assess insulation quality

B. To maintain bearing wear
C. To determine operational speed

D. To evaluate power efficiency

Measuring the air gap clearance in a motor is crucial primarily for maintaining optimal
performance and longevity. The air gap, which is the space between the rotor and stator,
plays an important role in the motor's magnetic field interaction. If the air gap is too
small, it can lead to excessive magnetic forces and heating, resulting in faster wear and
even potential failure of the bearings due to misalignment or increased friction.
Conversely, if the air gap is too large, the magnetic efficiency of the motor decreases,
impacting its overall performance. While the other areas mentioned—insulation quality,
operational speed, and power efficiency—are essential for overall motor functionality,
they do not directly reflect the primary focus on the air gap. Insulation quality is more
related to preventing electrical faults, operational speed is influenced by various design
and control factors, and power efficiency relates to the design and load of the motor.
Therefore, the measurement of air gap clearance is vital for identifying and controlling
bearing wear, thus ensuring reliable motor operation.
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3. Which of the following is used to quench electrical arcs in
circuit breakers?

A. Air

B. Gas
C. 0il

D. Water

In circuit breakers, oil is commonly used to quench electrical arcs. When a circuit is
interrupted, an intense electrical arc can form due to the high voltage, which can
continue conducting electricity if not extinguished effectively. Oil acts as a cooling and
insulating medium, helping to absorb the energy of the arc and extinguishing it by
dissipating heat and preventing the arc from sustaining itself. Air, gas, and water can
also be used in various types of circuit breakers, but they are not as effective as oil in
certain applications, particularly in oil circuit breakers where the properties of the oil
provide favorable conditions for arc quenching. Oil's high dielectric strength and ability
to remove heat make it a preferred choice in traditional designs where high current and
voltage levels are involved.

4. Of the listed materials, which is the poorest conductor of
electricity?

A. Copper

B. Iron

C. Slate

D. Aluminum

Slate is indeed the poorest conductor of electricity among the listed materials. It is a type
of metamorphic rock that is primarily used in construction and roofing due to its
insulating properties. Its molecular structure does not allow for the easy flow of
electricity, which is why it is categorized as a poor conductor. In contrast, copper, iron,
and aluminum are all metals known for their conductivity. Copper is one of the best
electrical conductors and is widely used in electrical wiring due to its excellent
conductivity and resistance to corrosion. Aluminum, while not as conductive as copper, is
still a good conductor and is often used in power distribution and overhead power lines
due to its lighter weight and lower cost. Iron, while not as effective as copper or
aluminum, is better at conducting electricity than slate. Thus, slate’s nature as a
non-metallic and insulating material makes it the correct answer in this context.
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5. If five identical electric fans rated at 120 volts DC are
connected in series on a 600 volt circuit and one fan develops
an open circuit, what will happen?

A. All fans will run

B. Only one fan will run

C. Three fans will run

D. None of the fans will run

When fans are connected in series, the same current flows through each fan. Since the
fans are rated for 120 volts, connecting them in series means that the total voltage
requirement for all five fans is 600 volts (120 volts per fan multiplied by 5 fans). If one
fan develops an open circuit, it breaks the series circuit. In a series configuration, if
there is an open circuit at any point, the current flow is interrupted entirely.
Consequently, no current can pass through any of the fans, leading to all of them
stopping. Therefore, with one fan open, none of the fans will operate. This situation
describes a fundamental property of series circuits where the failure of one component

results in the failure of the entire system. Hence, none of the fans will run if one develops
an open circuit.

6. If a 10-watt lamp and a 100-watt lamp, each rated at 120
volts, are connected in series to a 240-volt source, what will
the voltage across the 10-watt lamp be?

A. Less than 120 volts

B. Exactly 120 volts

C. Much more than 120 volts
D. Zero volts

In a series circuit, the total voltage is divided among the components based on their
resistance. The resistance of each lamp can be calculated using the formula \( R =
\frac{V~2}{P} \), where \( V) is the voltage rating and \( P ) is the power. For the
10-watt lamp: - \( R_{10} = \frac{12072}{10} = 1440\, \Omega \) For the 100-watt lamp:
-\(R_{100} = \frac{12072}{100} = 144\, \Omega \) The total resistance in the circuit is
the sum of the resistances: - \( R_{total} = R_ {10} + R_{100} = 1440 + 144 = 1584\,
\Omega \) Next, we can find the total current flowing through the series circuit using
Ohm's law \( I = \frac{V}{R} \): - \(I = \frac{240}{1584} \approx 0.151 \, A\) To find the
voltage across the 10-watt lamp, we can apply Ohm's Law again, using
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7. When working with acid storage batteries, what precaution
should be observed to prevent accidents?

A. Avoid using gloves
B. Prevent direct sunlight exposure

C. Guard against sparks
D. Minimize ventilation

When working with acid storage batteries, guarding against sparks is essential because
these batteries contain sulfuric acid and produce hydrogen gas during the charging
process. Hydrogen gas is highly flammable and can ignite with even a small spark, which
may lead to an explosion or fire. Ensuring that no sparks are generated in the vicinity of
the battery while handling or charging it is crucial for safety. The other options, while
they may seem relevant, do not address the immediate dangers associated with battery
work. For instance, using gloves can protect against acid burns; therefore, not wearing
them is not advisable. Additionally, preventing direct sunlight exposure is important for
maintaining optimal battery temperature but does not directly prevent accidents like
sparks do. Finally, minimizing ventilation can actually increase the risk of igniting any
hydrogen gas present, rather than mitigating it. Thus, safeguarding against sparks is the
most critical precaution to uphold when dealing with acid storage batteries.

8. A conduit run is most often terminated in what?
A. A junction box
B. An outlet box
C. A service panel

D. A grounding box

The most common termination point for a conduit run is an outlet box. Outlet boxes are
designed to house electrical connections and provide a point for connecting fixtures or
devices to the electrical system. They serve multiple functions, such as protecting the
connections from physical damage and ensuring that the installation is safe and
compliant with electrical codes. Outlet boxes can accommodate the wiring from the
conduit and allow for the installation of switches, outlets, or fixtures, making them a
practical and standard choice for terminating conduit runs. This standardization also
ensures easier access for maintenance and upgrades. While junction boxes, service
panels, and grounding boxes can also be parts of the electrical system, they serve
different purposes. Junction boxes are typically used to join multiple electrical wires,
service panels distribute electricity throughout a building, and grounding boxes are
specific to grounding needs rather than serving as general terminations for conduit runs.
Thus, the outlet box stands out as the most common termination point for conduits.
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9. In a loaded power circuit, what is the most dangerous
action to take?

A. Open the circuit with a knife switch
B. Cut the power supply

C. Disconnect the ground wire
D. Check the voltage using a multimeter

Opening a loaded power circuit with a knife switch is particularly dangerous because it
can create an arc. A knife switch is designed to be opened or closed manually, and when
the circuit is under load, doing so can lead to the electricity jumping across the gap as
the switch is opened. This can result in a hazardous situation, including electric shock or
fire, due to the high current that may flow at the moment of disconnection. In contrast,
cutting the power supply completely (turning it off at the source) is a standard safety
procedure to ensure the circuit is de-energized before any maintenance or adjustments
are made. Disconnecting the ground wire removes an essential safety feature that
prevents accidental electric shock, while checking voltage with a multimeter does not
affect the circuit's state and can be done safely if the circuit is powered down
appropriately first. Thus, among the actions listed, using a knife switch while the circuit
is loaded poses the highest risk and is considered the most dangerous.

10. What is the risk associated with improperly insulated
electrical connections?

A. Increased energy efficiency
B. Potential electrical shock or fire

C. Noise interference with electrical signals
D. No significant risk

Improperly insulated electrical connections present a significant risk of electrical shock
or fire. Insulation plays a vital role in ensuring that electrical currents are contained
within designated pathways, preventing unintended contact with conductive materials or
surfaces. When insulation is inadequate, it can lead to current leakage, creating the
danger of shock to anyone who might come into contact with the exposed parts.
Additionally, the risk of arcing—the phenomenon where electrical discharge jumps
through the air due to insufficient insulation—can result in sparks that can ignite nearby
flammable materials, leading to fires. The other options do not accurately reflect the
dangers involved. Increased energy efficiency would be a characteristic of well-insulated
connections, not improperly insulated ones. Noise interference pertains to signal
integrity in communication systems rather than safety, and stating that there is no
significant risk overlooks the serious consequences of improper insulation. Overall, the
correct answer underscores the critical importance of proper insulation in preventing
potentially life-threatening situations.
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