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Introduction

Preparing for a certification exam can feel overwhelming, but with the
right tools, it becomes an opportunity to build confidence, sharpen your
skills, and move one step closer to your goals. At Examzify, we believe
that effective exam preparation isn’t just about memorization, it’s about
understanding the material, identifying knowledge gaps, and building
the test-taking strategies that lead to success.

This guide was designed to help you do exactly that.

Whether you’re preparing for a licensing exam, professional
certification, or entry-level qualification, this book offers structured
practice to reinforce key concepts. You’ll find a wide range of
multiple-choice questions, each followed by clear explanations to help
you understand not just the right answer, but why it’s correct.

The content in this guide is based on real-world exam objectives and
aligned with the types of questions and topics commonly found on
official tests. It’s ideal for learners who want to:

¢ Practice answering questions under realistic conditions,
e Improve accuracy and speed,

* Review explanations to strengthen weak areas, and

e Approach the exam with greater confidence.

We recommend using this book not as a stand-alone study tool, but
alongside other resources like flashcards, textbooks, or hands-on
training. For best results, we recommend working through each
question, reflecting on the explanation provided, and revisiting the
topics that challenge you most.

Remember: successful test preparation isn’t about getting every question
right the first time, it’s about learning from your mistakes and improving
over time. Stay focused, trust the process, and know that every page you
turn brings you closer to success.

Let’s begin.
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How to Use This Guide

This guide is designed to help you study more effectively and approach
your exam with confidence. Whether you're reviewing for the first time
or doing a final refresh, here’s how to get the most out of your Examzify
study guide:

1. Start with a Diagnostic Review

Skim through the questions to get a sense of what you know and what
you need to focus on. Your goal is to identify knowledge gaps early.

2. Study in Short, Focused Sessions

Break your study time into manageable blocks (e.g. 30 - 45 minutes).
Review a handful of questions, reflect on the explanations.

3. Learn from the Explanations

After answering a question, always read the explanation, even if you got
it right. It reinforces key points, corrects misunderstandings, and
teaches subtle distinctions between similar answers.

4. Track Your Progress

Use bookmarks or notes (if reading digitally) to mark difficult questions.
Revisit these regularly and track improvements over time.

5. Simulate the Real Exam

Once you're comfortable, try taking a full set of questions without
pausing. Set a timer and simulate test-day conditions to build confidence
and time management skills.

6. Repeat and Review

Don’t just study once, repetition builds retention. Re-attempt questions
after a few days and revisit explanations to reinforce learning. Pair this
guide with other Examzify tools like flashcards, and digital practice tests
to strengthen your preparation across formats.

There’s no single right way to study, but consistent, thoughtful effort
always wins. Use this guide flexibly, adapt the tips above to fit your pace
and learning style. You've got this!
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Questions




1. Which statement is true about synchronous speed?
A. It is determined by frequency and pole count
B. It is determined by supply voltage
C. It is independent of frequency
D. It equals rotor speed at no load

2. How can you detect phase loss electrically at the motor
terminals?

A. Visual: Motor runs rough, vibrates excessively, overheats

B. Electrical: Measure voltage between all three phases at
motor terminals

C. The current in each phase will be balanced
D. One phase will have voltage but no current draw

3. Which statement about synchronous speed concept is true?
A. Synchronous speed is independent of frequency.

B. Synchronous speed increases with frequency and decreases
with pole count.

C. Synchronous speed is proportional to frequency and inversely
proportional to pole count.

D. Synchronous speed depends on load and rotor resistance.

4. What is the rotating speed of a three-phase 30 Hz 6-pole
motor?

A. 600 rpm
B. 1800 rpm
C. 1200 rpm
D. 900 rpm

5. What is the percent slip for an 8-pole, 60 Hz motor with a
nameplate speed of 875 RPM?

A. =5.56%
B. =0%

C. =3.6%
D. =2.78%
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6. How do you reverse a 3-phase induction motor?

A. Swap any two of the three power leads (T1, T2, T3).
B. Swap the rotor windings.

C. Change the supply frequency.
D. Reverse the direction of the DC offset in the input.

7. On a motor nameplate, what does HP stand for?
A. Horsepower
B. High Power
C. Hydraulic Power
D. Hertz Power

8. Which statement accurately describes a main difference
between AC and DC motors?

A. A motor that can run on both AC and DC supply.

B. A DC motor uses brushes and commutators to switch current
direction.

C. DC motors require no maintenance.

D. AC motors are always more efficient than DC motors for all
tasks.

9. What is a universal motor?

A. A motor that can run on alternating current only.
B. A motor that can run on direct current only.
C. A motor that cannot start under load.

D. A motor that can run on both AC and DC supply.

10. What is slip in an induction motor?

A. The difference between synchronous speed and rotor speed.
B. The ratio of rotor to synchronous speed.

C. The frequency of rotor currents.

D. The mechanical efficiency.
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1. Which statement is true about synchronous speed?
A. 1t is determined by frequency and pole count
B. It is determined by supply voltage
C. It is independent of frequency
D. It equals rotor speed at no load

The speed in question is the rotating magnetic field’s speed—how fast the field turns
inside the stator. That speed is set by how often the AC supply cycles (frequency) and
how many poles the winding forms. The relationship is captured by n s = 120 £/ P, so
higher frequency or fewer poles speeds up the field, while more poles slow it down.
Voltage doesn’t determine this speed; it mainly affects torque and current. In a typical
induction motor, the rotor lags behind the rotating field by a small amount (slip) to
develop torque, so the rotor speed isn’t exactly the field speed, especially under load.

2. How can you detect phase loss electrically at the motor
terminals?

A. Visual: Motor runs rough, vibrates excessively, overheats

B. Electrical: Measure voltage between all three phases at
motor terminals

C. The current in each phase will be balanced
D. One phase will have voltage but no current draw

When a three-phase motor loses a phase, the windings no longer form a balanced set.
The supply may still put voltage on all three lines, but the open phase has no current
path, so no current flows through that winding. Electrically detecting this at the motor
terminals is done by checking both voltage and current in each phase: you’ll find voltage
present on the open line but essentially zero current in that same line, while the other
two phases carry higher, unbalanced currents. In a healthy motor, currents in all three
phases are roughly equal, so a phase with voltage but no current is a clear sign of phase
loss. Measuring only voltages between phases or assuming balanced currents won’t
reliably reveal the open phase, and visual cues alone aren’t definitive.

3. Which statement about synchronous speed concept is true?
A. Synchronous speed is independent of frequency.

B. Synchronous speed increases with frequency and decreases
with pole count.

C. Svynchronous speed is proportional to frequency and inversely
proportional to pole count.

D. Synchronous speed depends on load and rotor resistance.

Synchronous speed is the speed at which the stator’s rotating magnetic field turns, and it
is determined only by the supply frequency and the machine’s pole count. The standard
relationship is n_s = 120 f/ P (in rpm), which means increasing frequency makes the
synchronous speed rise, while increasing the number of poles makes it fall. Load and
rotor resistance don’t set this speed for synchronous operation; the rotor will lock in step
with the rotating field at n_s, though the torque it can deliver will vary with load. The

best description is that synchronous speed is proportional to frequency and inversely
proportional to pole count.
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4. What is the rotating speed of a three-phase 30 Hz 6-pole
motor?

A. 600 rpm
B. 1800 rpm
C. 1200 rpm
D. 900 rpm

Rotating speed in a polyphase motor is set by the synchronous speed, which is
determined by the frequency and the number of poles. The formula is Ns = 120 f / P. With
a 30 Hz supply and 6 poles, the calculation is 120 x 30 / 6 = 600 rpm. This is the speed at
which the stator’s magnetic field rotates. In an induction motor, the rotor typically runs a
bit slower than synchronous speed due to slip, so the actual shaft speed under load would
be slightly less than 600 rpm. The same formula explains other common cases: for
example, 30 Hz with 4 poles would give 900 rpm, and other combinations shift the speed
accordingly.

5. What is the percent slip for an 8-pole, 60 Hz motor with a
nameplate speed of 875 RPM?

A. =5.56%
B. =0%

C. =3.6%
D. =2.78%

Slip is how far the rotor speed falls behind the synchronous speed, expressed as a
percentage of that synchronous speed. For an induction motor, Ns = 120 f/ P. With f =
60 Hz and P = 8, the synchronous speed is 900 RPM. The rotor runs at 875 RPM under
load, so slip s = (Ns — Nr)/Ns x 100% = (900 — 875)/900 x 100% = 25/900 x 100% =
2.78%. So the percent slip is about 2.78%. For context, zero slip would mean the rotor is
turning at 900 RPM; larger slips correspond to more lag (for example, 5.56% implies
about 50 RPM slip, giving Nr = 850 RPM).

6. How do you reverse a 3-phase induction motor?

A. Swap any two of the three power leads (T1, T2, T3).
B. Swap the rotor windings.

C. Change the supply frequency.
D. Reverse the direction of the DC offset in the input.

Swapping the direction of rotation comes from changing the phase sequence of the stator
supply. A three-phase motor relies on three voltages that are 120 degrees apart to create
a rotating magnetic field. The direction of that field depends on the order in which the
phases reach their peaks. If you swap two of the supply leads, the phase sequence
changes (for example from ABC to ACB), which makes the rotating magnetic field spin
the other way. The rotor simply follows this field, so the motor runs in the opposite
direction. The rotor windings aren’t the method here, especially for a typical
squirrel-cage motor where you can’t practically swap rotor connections. Changing the
supply frequency would change speed (via Ns = 120f/p) but not the rotation direction. A
DC offset in the input isn’t part of a standard three-phase AC supply, so it won’t reverse
direction. So the correct action is to swap any two of the three power leads.
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7. On a motor nameplate, what does HP stand for?
A. Horsepower
B. High Power
C. Hydraulic Power

D. Hertz Power

HP on a motor nameplate means horsepower—the unit used to express the motor’s
mechanical output at the shaft. One horsepower is about 746 watts and was historically
defined as the power needed to lift 550 pounds one foot in one second. The nameplate HP
rating tells you the shaft power the motor can deliver under rated conditions, while the
electrical input power (voltage x current, adjusted for efficiency) can be higher due to
losses. The other terms listed aren’t standard on nameplates.

8. Which statement accurately describes a main difference
between AC and DC motors?

A. A motor that can run on both AC and DC supply.

B. A DC motor uses brushes and commutators to switch current
direction.

C. DC motors require no maintenance.

D. AC motors are always more efficient than DC motors for all
tasks.

Key concept: how the motor’s current is controlled to produce torque. In a DC motor, the
rotor current is reversed by a commutator and brushes as the rotor turns, keeping torque
in the same direction. This mechanical switching is the defining difference from most AC
motors, which rely on the alternating supply to create a rotating magnetic field without
brushing the rotor. So the statement that a DC motor uses brushes and a commutator to
switch current direction directly describes this essential distinction. The other
statements aren’t general truths: while there are motors that can run on both AC and DC
(universal motors), that isn’t the standard difference between AC and DC motors; DC
motors do require maintenance due to brush wear; and AC motors aren’t universally

more efficient than DC motors in all tasks—their efficiency depends on design and
application.
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9. What is a universal motor?
A. A motor that can run on alternating current only.
B. A motor that can run on direct current only.
C. A motor that cannot start under load.
D. A motor that can run on both AC and DC supply.

A universal motor is a motor designed to run on either alternating current or direct
current because its field and armature windings are connected in series. The same
current flows through both windings, so they create magnetic fields that reinforce each
other. With direct current, that’s straightforward—the fields build and rotate. With
alternating current, the current and the fields continuously reverse, but since both
windings reverse together, the torque direction remains the same and the motor keeps
rotating. This is why a single motor can operate from either AC or DC supplies. Universal
motors are typically small, high-speed machines with good starting torque, found in
many handheld appliances like vacuum cleaners and power tools. They use brushes and a
commutator, which is part of how they maintain torque under both types of current.
They’re not as energy-efficient as some other motor types and can be noisy, but their
ability to run on either current and deliver strong starting torque is what makes them
useful in those applications.

10. What is slip in an induction motor?

A. The difference between synchronous speed and rotor speed.

B. The ratio of rotor to synchronous speed.
C. The frequency of rotor currents.
D. The mechanical efficiency.

Slip is the difference between the speed of the rotating magnetic field in the stator
(synchronous speed) and the actual rotor speed. The synchronous speed is set by the
supply frequency and the motor’s pole count, while the rotor turns at Nr. The slip is
typically expressed as a fraction or percentage: s = (Ns — Nr) / Ns, or simply as the
difference Ns — Nr in rpm. This small speed gap is what induces currents in the rotor;
without any slip (Nr = Ns) there’s no relative motion, no rotor current, and no torque. At
standstill, Nr = 0 and slip is 1 (100%), giving the highest starting current and torque. As
load increases, Nr falls further behind Ns, increasing slip; under normal running, slip
remains a small percentage so the rotor current frequency f r equals s times the supply
frequency f.
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Next Steps

Congratulations on reaching the final section of this guide. You've taken
a meaningful step toward passing your certification exam and advancing
your career.

As you continue preparing, remember that consistent practice, review,
and self-reflection are key to success. Make time to revisit difficult
topics, simulate exam conditions, and track your progress along the way.

If you need help, have suggestions, or want to share feedback, we’d love
to hear from you. Reach out to our team at hello@examzify.com.

Or visit your dedicated course page for more study tools and resources:
https://neiep430.examzify.com

We wish you the very best on your exam journey. You've got this!
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