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1. How can the rotation on a 3-phase motor be changed?
A. Swap the positions of any two wires
B. Reverse the motor's voltage supply
C. Adjust the motor's capacitor
D. Change the motor's frame

2. What is the total resistance when three 300 ohm resistors
are connected in parallel?

A. 300 ohms
B. 150 ohms
C. 100 ohms
D. 75 ohms

3. According to Kirchhoff’s Voltage Law, what is the sum of
the electrical potential differences in a closed network?

A. Equal to the total resistance

B. Always negative

C. Always equal to the voltage source
D. Equal to zero

4. If R1 = 30 ohms, R2 = 15 ohms, R3 = 10 ohms, and the
current through R2 is 4 amps, what is the source voltage?

A. 30 volts
B. 60 volts
C. 15 volts
D. 40 volts

5. What can a multimeter measure?
A. Only voltage
B. Resistance and capacitance only
C. Voltage, current, and resistance
D. Power and energy consumption
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6. What does the meter in a house measure?
A. Voltage
B. Current
C. Watts
D. Resistance

7. Amps can be determined by which of the following
formulas?

A. E/R

B. W/E

C. The square root of W/R
D. All of the above

8. What is a benefit of using thermal imaging in proactive
maintenance?

A. It eliminates the need for inspections

B. It can prevent catastrophic failures before they occur
C. It lowers the installation costs of equipment

D. It ensures compliance with local building codes

9. Explain the difference between nominal and effective
voltage.

A. Nominal voltage is always higher than effective voltage

B. Nominal voltage refers to the voltage designation, effective
voltage refers to the actual voltage

C. Effective voltage is used only in DC circuits
D. They are the same and can be used interchangeably

10. What is primarily affected by harmonic distortion in a
power system?

A. Voltage stability

B. Signal integrity

C. Mechanical motion
D. Capacitive reactance
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Explanations
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1. How can the rotation on a 3-phase motor be changed?
A. Swap the positions of any two wires

B. Reverse the motor's voltage supply
C. Adjust the motor's capacitor
D. Change the motor's frame

Changing the rotation direction of a 3-phase motor can be accomplished by swapping the
positions of any two of its three phase supply wires. This method works because the
direction of rotation in a 3-phase motor is determined by the sequence of the phase
currents. By swapping any two wires, the phase sequence is altered, which reverses the
direction of the magnetic field in the motor. This switch effectively changes the way the
magnetic fields interact within the motor, leading to a change in the rotational direction.
Other options involve methods that do not directly affect the rotation direction of a
3-phase motor. For instance, reversing the voltage supply is not effective in altering
rotation since the motor will still operate under the same phase sequence. Adjusting the
motor's capacitor typically applies to single-phase motors to help with starting torque or
improving power factor, but does not change the rotation in a 3-phase system. Changing
the motor's frame is unrelated to the electrical connections and won’t impact how the
motor rotates.

2. What is the total resistance when three 300 ohm resistors
are connected in parallel?

A. 300 ohms
B. 150 ohms
C. 100 ohms
D. 75 ohms

To find the total resistance of resistors in parallel, the formula used is 1/R_total = 1/R1 +
1/R2 + 1/R3. For three resistors of equal value, the formula simplifies to R_total = R/ n,
where n is the number of resistors. In this case, since all three resistors have a
resistance value of 300 ohms, we can substitute into the simplified formula. This results
in R_total = 300 ohms / 3, which equals 100 ohms. This calculation illustrates that when
resistors are connected in parallel, the total resistance decreases as more resistors are
added, because the pathways for current flow increase, making it easier for the electric
current to pass through. Thus, the total resistance when three 300 ohm resistors are
connected in parallel is 100 ohms.
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3. According to Kirchhoff’s Voltage Law, what is the sum of
the electrical potential differences in a closed network?

A. Equal to the total resistance

B. Always negative

C. Always equal to the voltage source
D. Equal to zero

According to Kirchhoff’s Voltage Law (KVL), the sum of the electrical potential
differences (voltage) around any closed loop or mesh in a circuit is equal to zero. This
principle is based on the law of conservation of energy, indicating that the total energy
supplied by voltage sources in the loop is used up by the potential drops across the
components within that loop. When applying KVL, each voltage rise (from sources) and
voltage drop (across resistors and other components) is accounted for. In a closed loop,
the amount of energy supplied by the sources exactly balances the energy consumed by
the loads in the circuit. Consequently, when you sum all the voltages, the result must be
zero, reflecting that energy is conserved within the loop. This law is fundamental in
electrical engineering for analyzing circuits, ensuring that calculated voltages are
accurate and maintaining the integrity of energy conservation principles.

4. If R1 = 30 ohms, R2 = 15 ohms, R3 = 10 ohms, and the
current through R2 is 4 amps, what is the source voltage?

A. 30 volts
B. 60 volts
C. 15 volts
D. 40 volts

To determine the source voltage in this circuit, we start by considering the arrangement
of the resistors and the fact that the current through R2 is given as 4 amps. Using
Ohm's Law, V =1 X R, we can find the voltage across R2 first. Since R2 has a resistance
of 15 ohms and the current through it is 4 amps, the voltage across R2 can be calculated
as follows: Voltage across R2 = Current through R2 x Resistance of R2 = 4 A x 15 ohms
= 60 volts. This voltage represents the potential difference across R2, which would also
be the total voltage supplied by the source if R1 and R3 are in series with R2 or if R2 is
connected directly with the source. In many common configurations, particularly in
series circuits or when discussing active voltage drops, the voltage across a resistor
corresponds to the source voltage. Thus, the source voltage of 60 volts is consistent with
the current flowing through R2 and its resistance, which justifies why the correct answer
is 60 volts.
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5. What can a multimeter measure?
A. Only voltage
B. Resistance and capacitance only
C. Voltage, current, and resistance

D. Power and energy consumption

A multimeter is a versatile tool that is commonly used in electrical measurements. It can
measure voltage, current, and resistance, which are fundamental electrical parameters.
When measuring voltage, a multimeter can indicate the potential difference across two
points in an electrical circuit, whether it is AC or DC voltage. When measuring current,
the multimeter provides insights into how much electric charge flows through a circuit
over time, again applicable for both AC and DC. For resistance measurements, the
multimeter evaluates the opposition to the flow of electric current in a circuit
component, helping diagnose issues such as short circuits or faulty components. The
capability to measure these three parameters effectively makes a multimeter an essential
tool for electricians and engineers. While some multimeters can also measure additional
parameters like capacitance, frequency, and temperature, the core functions remain
focused on voltage, current, and resistance. The correctness of this answer lies in its
reflection of these primary functions that are standard across most multimeter designs.

6. What does the meter in a house measure?
A. Voltage
B. Current
C. Watts
D. Resistance

The meter in a house primarily measures the electrical energy consumption, which is
typically expressed in watts or watt-hours. This comprehensive measurement includes
both the voltage and current in the circuit to provide a total usage of energy. When
discussing power in the context of electrical systems, watts are the unit of measure that
reflects how much electrical energy is being used by the devices in the home over time.
While voltage and current are fundamental electrical quantities, they are not what the
meter directly indicates for billing or usage purposes. Instead, the relationship between
voltage, current, and resistance is utilized to determine the wattage consumed by home
appliances and systems. Thus, the answer aligns with the primary function of a
household meter, which is to quantify energy consumption in watts.
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7. Amps can be determined by which of the following
formulas?

A. E/R

B. W/E

C. The square root of W/R
D. All of the above

To determine amps in an electrical circuit, it's essential to understand the relationships
between voltage (E), resistance (R), and power (W) in accordance with Ohm's Law and
the power equation. The first formula, E/R, is derived from Ohm's Law, which states that
the current (I, measured in amps) is equal to voltage (E) divided by resistance (R). This is
a fundamental equation in electrical theory and directly provides the number of amps
flowing in a circuit based on the voltage and resistance values. The second formula, W/E,
stems from the power formula, which states that power (W, measured in watts) is equal
to voltage (E) multiplied by current (I). Rearranging this equation to solve for current
gives us I = W/E, which allows us to find amperes based on the known power and voltage.
The third formula, the square root of W/R, also provides a valid method for calculating
current. This comes from manipulating the power equation and Ohm's Law together. By
substituting Ohm's Law into the power formula, you can derive that I = v(W/R), giving yet
another way to find amperage based on power and resistance. Since all three formulas

8. What is a benefit of using thermal imaging in proactive
maintenance?

A. It eliminates the need for inspections
B. It can prevent catastrophic failures before they occur

C. It lowers the installation costs of equipment
D. It ensures compliance with local building codes

Using thermal imaging in proactive maintenance is beneficial because it allows for the
early detection of potential issues, which can prevent catastrophic failures before they
occur. By identifying problems such as overheating components, electrical imbalances, or
insulation deficits, maintenance teams can address these issues proactively, thus
avoiding downtime, safety hazards, and costly repairs that may arise from unforeseen
equipment failures. Thermal imaging technology provides a non-invasive and dynamic
way to assess the condition of electrical systems, mechanical equipment, and other
infrastructure. This capability supports a more strategic approach to maintenance,
focusing resources on areas that exhibit abnormal thermal patterns, ultimately
enhancing reliability and extending the lifespan of the equipment. While inspections are
still essential, thermal imaging serves as a powerful tool that complements traditional
methods rather than eliminating the need for them. This technology does not directly
relate to installation costs or compliance with building codes, which are not the primary
focus of its application in maintenance contexts.
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9. Explain the difference between nominal and effective
voltage.

A. Nominal voltage is always higher than effective voltage

B. Nominal voltage refers to the voltage designation, effective
voltage refers to the actual voltage

C. Effective voltage is used only in DC circuits
D. They are the same and can be used interchangeably

Nominal voltage and effective voltage serve distinct roles in electrical systems. Nominal
voltage refers to the designated or standard voltage level assigned to a system, typically
used for identification and specification purposes. For example, a nominal voltage for a
residential electrical system might be 120V or 240V. This value represents a recognized
standard that is useful for system design, planning, and communication among engineers
and electricians. On the other hand, effective voltage represents the actual voltage that
may be measured in a circuit under specific conditions. It accounts for all variations and
real-world factors affecting voltage, such as load, resistance, and inductance, and can
also change due to these conditions. In AC circuits, effective voltage is often synonymous
with root mean square (RMS) voltage, which provides a measure of the voltage that
would produce the same power dissipation in a resistive load as a corresponding DC
voltage would. This distinction between the two types of voltage is crucial for
understanding how systems function and ensuring proper design and operation.
Recognizing that nominal voltage is a predefined standard, while effective voltage
reflects real-time measurements and conditions, helps clarify their application in
electrical engineering and applications.

10. What is primarily affected by harmonic distortion in a
power system?

A. Voltage stability
B. Signal integrity

C. Mechanical motion
D. Capacitive reactance

Harmonic distortion primarily affects signal integrity in a power system because it
introduces unwanted frequencies that can interfere with the normal operation of
electrical devices and communication systems. When harmonics are present in a power
system, they can distort the waveform of the voltage and current signals, leading to
inaccuracies in measurement and degradation of performance in sensitive electronic
equipment. This distortion can cause issues such as increased heating in conductors,
malfunctioning of electronic devices, and erroneous readings in metering systems.
Maintaining signal integrity is crucial for the reliable operation of systems that rely on
precise electrical signals, such as data communications and control systems. Therefore,
understanding and mitigating harmonic distortion is vital to ensure that the integrity of

these signals is preserved, ultimately leading to improved performance and efficiency in
electrical systems.
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