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IntroductionIntroduction

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,
• Improve accuracy and speed,
• Review explanations to strengthen weak areas, and
• 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 GuideHow 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

Sample study guide, visit https://nantelmechengr.examzify.com
for the full version with hundreds of practice questions 5

SAMPLE



1. Which configurations are listed as types of centrifugal pumps?
A. End Suction Configuration
B. Horizontal Inline Configuration
C. Overhung Impeller; Impeller Between Bearings; Turbine or Vertical Impeller
D. Self-Priming Configuration

2. Which pump uses two gears with teeth in opposing directions to move the
liquid around the casing to the outlet?
A. Screw Pump
B. Gear Pump
C. Vane Pump
D. Reciprocating Pump

3. For a solid circular shaft of radius R under torque T, what is the maximum
shear stress formula (in terms of T and R)?
A. tau_max = 2T/(π R^3)
B. tau_max = T/(π R^2)
C. tau_max = T R^2 / J
D. tau_max = 4T/(π R^3)

4. Which of the following is a lubricant consideration?
A. Temperature
B. Electrical resistance
C. Color
D. Humidity

5. Define net present value (NPV).
A. NPV is the sum of future cash inflows without discounting
B. PV of cash inflows minus PV of cash outflows; accept project if NPV > 0
C. NPV is the total of cash inflows
D. NPV equals the future value of cash inflows minus outflows discounted at the

risk-free rate
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6. What is a key characteristic of a positive displacement pump regarding
flow as pressure changes?
A. Flow Fluctuates Widely with Pressure
B. Flow Increases with Temperature
C. Flow Decreases with Viscosity
D. Flow Remains Constant as Pressure Changes

7. Which statement best expresses Newton's first law of motion?
A. An object in motion will remain in motion unless acted upon by another force.
B. Force equals mass times acceleration.
C. For every action there is an equal and opposite reaction.
D. A frequency with which a structure can resonate.

8. Which statement best describes a damper in a mechanical system?
A. An object that stores energy in a spring.
B. A component that moves a volume of a liquid from a low pressure to a high

pressure.
C. The rate of change of velocity.
D. An object that dissipates energy in a spring-mass system.

9. In a counterflow heat exchanger, the Logarithmic Mean Temperature
Difference (LMTD) is defined as
A. LMTD = (ΔT1 − ΔT2)/ln(ΔT1/ΔT2)
B. LMTD = ΔT1 − ΔT2
C. LMTD = ln(ΔT1/ΔT2)
D. LMTD = ΔT1/ΔT2

10. In fastener design, what does the term torque callout specify?
A. Minimum torque value for fastener seating
B. Torque value for fastener tightening depending on material and size
C. Maximum permissible torque for safety
D. Recommended lubrication method for threads
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Answers
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1. C
2. B
3. A
4. A
5. B
6. D
7. A
8. D
9. A
10. B
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Explanations
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1. Which configurations are listed as types of centrifugal pumps?
A. End Suction Configuration
B. Horizontal Inline Configuration
C. Overhung Impeller; Impeller Between Bearings; Turbine or Vertical Impeller
D. Self-Priming Configuration

Understanding centrifugal pump configurations revolves around how the impeller is mounted and the pump’s
orientation. The set that includes overhung impeller, impeller between bearings, and turbine or vertical impeller
covers the main mounting/orientation families used in centrifugal pumps: an overhung impeller is mounted on
one end of the shaft with support on the other, a between-bearings arrangement uses supports on both ends for
greater rigidity, and a turbine or vertical impeller refers to vertical pumps with a vertical shaft. These describe the
core ways the impeller is supported and arranged inside the pump. End suction and horizontal inline describe
where the connections are rather than how the impeller is supported, and self-priming refers to a capability
rather than a fundamental configuration. So the three-mounting/orientation options form the correct group.

2. Which pump uses two gears with teeth in opposing directions to move the
liquid around the casing to the outlet?
A. Screw Pump
B. Gear Pump
C. Vane Pump
D. Reciprocating Pump

Two gears with teeth that mesh and rotate in opposite directions inside a sealed casing create a
positive-displacement pumping action. As they turn, each gear tooth traps a fixed amount of liquid between the
teeth and the housing. These trapped pockets are carried around the outer circumference from the suction side
to the discharge side, and the tight fit between gear teeth and casing prevents backflow. When the pockets reach
the outlet, the liquid is expelled, producing a steady, high-pressure flow. This mechanism is characteristic of
gear pumps, which are especially effective for viscous liquids. Other pump types use different methods—screws,
vanes, or pistons—so they don’t rely on two intermeshing gears moving fluid around the casing in opposite
directions.

3. For a solid circular shaft of radius R under torque T, what is the maximum
shear stress formula (in terms of T and R)?
A. tau_max = 2T/(π R^3)
B. tau_max = T/(π R^2)
C. tau_max = T R^2 / J
D. tau_max = 4T/(π R^3)

In torsion of a solid circular shaft, the shear stress at a radius r is tau(r) = T r / J, where J is the polar moment of
inertia. For a solid circle, J = π R^4 / 2. The maximum shear stress occurs at the outer surface (r = R), so tau_max
= T R / J = T R / (π R^4 / 2) = 2T / (π R^3). This matches the given formula for the maximum shear stress in terms
of T and R. Other forms miss either substituting J for a solid shaft or use an incorrect coefficient.
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4. Which of the following is a lubricant consideration?
A. Temperature
B. Electrical resistance
C. Color
D. Humidity

Temperature affects how a lubricant behaves. The viscosity, or thickness, of most lubricants changes with
temperature, so the lubricating film between moving surfaces can become too thick or too thin depending on
how hot or cold the system runs. When temperatures rise, the oil often becomes thinner, thinning the lubricating
film and increasing the risk of metal-to-metal contact, wear, and higher energy losses. When temperatures fall,
the oil thickens, causing higher startup friction and slower flow until it warms up. A high viscosity index helps the
oil keep a more stable viscosity across a range of temperatures, but the chosen lubricant must match the
operating temperature range. Temperature also influences oxidation, additive effectiveness, and overall oil life,
all of which affect performance and protection. The other options don’t govern lubricant performance: electrical
resistance relates to insulation, color is mainly about appearance or contamination cues, and humidity affects
corrosion risk more than the lubrication action itself.

5. Define net present value (NPV).
A. NPV is the sum of future cash inflows without discounting
B. PV of cash inflows minus PV of cash outflows; accept project if NPV > 0
C. NPV is the total of cash inflows
D. NPV equals the future value of cash inflows minus outflows discounted at the

risk-free rate
The main idea is that money has a time value. Net present value measures whether a project creates value by
comparing the present value of all cash inflows to the present value of all cash outflows, using a discount rate
that reflects the cost of capital and risk. The result is a single number: inflows PV minus outflows PV. If that
number is positive, the project adds value and is typically accepted; if negative, it should be rejected.  This is why
the correct description is the present value of cash inflows minus the present value of cash outflows, with the
rule to accept if the NPV is greater than zero. It accounts for when cash flows occur and the cost of capital to
retrieve them.  Avoiding discounting or mixing in future values leads to incorrect definitions. Simply summing
inflows ignores the timing of those cash flows and the outflows. Focusing only on inflows misses the costs.
Using the future value and discounting at the risk-free rate misstates both the present-value nature of NPV and
the appropriate required return that reflects risk and opportunity cost.

6. What is a key characteristic of a positive displacement pump regarding
flow as pressure changes?
A. Flow Fluctuates Widely with Pressure
B. Flow Increases with Temperature
C. Flow Decreases with Viscosity
D. Flow Remains Constant as Pressure Changes

A key point here is that a positive displacement pump moves a fixed volume with each cycle. That means the
flow rate is set by how fast the pump runs and the pump’s displacement per cycle, not by the pressure in the
discharge line. So as long as the pump can overcome the system pressure and operate within its limits,
increasing or decreasing back pressure doesn’t significantly change the amount of fluid delivered per unit
time—the flow stays essentially constant. If pressure climbs so high that the pump can’t maintain its speed or
internal leakage/slip increases, you might see a small change, but that isn’t the defining behavior. This is why a
positive displacement pump is characterized by flow that remains constant as pressure changes.
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7. Which statement best expresses Newton's first law of motion?
A. An object in motion will remain in motion unless acted upon by another force.
B. Force equals mass times acceleration.
C. For every action there is an equal and opposite reaction.
D. A frequency with which a structure can resonate.

Inertia drives the idea that an object naturally tends to keep doing what it’s already doing. Newton's first law
says an object at rest stays at rest and an object in motion stays in motion unless an external net force changes
its motion. The statement describing an object in motion remaining in motion unless acted on by another force
directly expresses that tendency toward constant velocity. In the real world, friction or gravity can provide that
external force to alter motion, but without such a net force, velocity remains constant. The other statements
describe different concepts: force equals mass times acceleration is Newton's second law; for every action there
is an equal and opposite reaction is Newton's third law; and a frequency at which a structure can resonate
relates to vibrational behavior.

8. Which statement best describes a damper in a mechanical system?
A. An object that stores energy in a spring.
B. A component that moves a volume of a liquid from a low pressure to a high

pressure.
C. The rate of change of velocity.
D. An object that dissipates energy in a spring-mass system.

Dampers dissipate energy from motion, converting kinetic energy into heat to reduce vibrations. In a
spring-mass-damper system, the damper provides a resisting force that is proportional to velocity (F_d = -c v).
This means as the system moves faster, the damper pushes back harder, draining energy and causing
oscillations to die out rather than persist. This makes the description of a damper as something that dissipates
energy in a spring-mass system the best fit.   Note that the other ideas describe a spring that stores energy, a
hydraulic component that moves fluid to change pressure, or acceleration itself (the rate of change of velocity),
none of which capture the damping process.

9. In a counterflow heat exchanger, the Logarithmic Mean Temperature
Difference (LMTD) is defined as
A. LMTD = (ΔT1 − ΔT2)/ln(ΔT1/ΔT2)
B. LMTD = ΔT1 − ΔT2
C. LMTD = ln(ΔT1/ΔT2)
D. LMTD = ΔT1/ΔT2

The quantity being tested is how the driving temperature difference is averaged in a counterflow heat exchanger.
Because the temperature difference between the two fluids changes along the length, we use a logarithmic mean
to get an effective driving force for heat transfer. In a counterflow arrangement, the two end differences are set
as ΔT1 (at one end) and ΔT2 (at the other end). The proper definition of the logarithmic mean temperature
difference is the difference of those end differences divided by the natural log of their ratio: (ΔT1 − ΔT2) /
ln(ΔT1/ΔT2). This form emerges when you integrate the heat transfer equation with a constant overall heat
transfer coefficient and account for how temperature differences evolve along the length; it yields a single
representative driving force for the whole exchanger, Q = U A ΔT_lm.  If the end differences were the same, the
expression naturally reduces to that common temperature difference, as a limiting case.  The other expressions
don’t capture the correct averaging. A linear subtraction of the end differences ignores the exponential variation
of ΔT along the length. A logarithm of the ratio alone isn’t a temperature difference, and a simple ratio of the end
differences isn’t a mean temperature difference either.
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10. In fastener design, what does the term torque callout specify?
A. Minimum torque value for fastener seating
B. Torque value for fastener tightening depending on material and size
C. Maximum permissible torque for safety
D. Recommended lubrication method for threads

Torque callout specifies the recommended tightening torque to apply to a fastener in order to achieve the
intended preload (clamping force) for that joint. This value arises from how material, fastener size (diameter and
thread pitch), surface finish, and lubrication affect friction, so the same torque doesn’t give the same preload in
every case. The callout is therefore a targeted setting that accounts for these factors to produce a reliable joint
without over-stressing threads or under-clamping. In practice, loosening or over-tightening can lead to leaks,
fatigue, or failure, which is why the specified torque is crucial.
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Next StepsNext 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://nantelmechengr.examzify.com

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