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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
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1. What is the efficiency of a lever with an actual mechanical
advantage (AMA) of 3.5 and an ideal mechanical advantage
(IMA) of 4.0?
A. 90%
B. 75%
C. 87.5%
D. 80%

2. In a lever, if the effort arm is increased, what happens to
the load force required?
A. It increases
B. It decreases
C. It remains the same
D. It becomes unpredictable

3. How do you calculate the ideal effort required for a wheel
radius of 0.18 m and axle radius of 0.06 m with a load of 150
N?
A. Effort = 150 ÷ (0.06 ÷ 0.18)
B. Effort = 150 ÷ (0.18 ÷ 0.06)
C. Effort = (0.18 ÷ 0.06) × 150
D. Effort = (0.06 ÷ 0.18) × 150

4. When will the Actual Mechanical Advantage (AMA) be less
than the Ideal Mechanical Advantage (IMA)?
A. When friction is present
B. When the load is greater than effort
C. When the lever arm is not level
D. When the angle of application exceeds 90 degrees

5. What can be said about the mechanical advantage of a
first-class lever?
A. It is always greater than 1
B. It can be equal to 1
C. It can be less than 1
D. It can be greater than, less than, or equal to 1
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6. How is momentum calculated?
A. Mass divided by velocity
B. Force divided by mass
C. Mass multiplied by velocity
D. Velocity multiplied by acceleration

7. What factors reduce machine efficiency?
A. Friction, tension, and torque
B. Friction, air resistance, and deformation of parts
C. Load weight, material strength, and engine power
D. Temperature, speed, and resistance

8. What is the angle of repose?
A. The maximum angle at which a material remains at rest,

related to friction and slope.
B. An angle used to measure the efficiency of simple machines.
C. The angle at which machines become stable and lose

balance.
D. A concept expressing the relationship between mass and

gravitational force.

9. What role does the fulcrum play in a lever system?
A. The fulcrum is where the load is applied
B. The fulcrum is the pivot point around which the lever rotates
C. The fulcrum is the effort point used to lift the load
D. The fulcrum is the measuring point of the load

10. What does the term "efficiency" refer to in the context of
simple machines?
A. The ratio of input to output force
B. The ratio of useful work output to total work input
C. The amount of load lifted
D. The distance moved by the effort
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Answers
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1. C
2. B
3. B
4. A
5. D
6. C
7. B
8. A
9. B
10. B
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Explanations
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1. What is the efficiency of a lever with an actual mechanical
advantage (AMA) of 3.5 and an ideal mechanical advantage
(IMA) of 4.0?
A. 90%
B. 75%
C. 87.5%
D. 80%

To determine the efficiency of a lever, the formula to use is:  Efficiency (%) = (AMA /
IMA) x 100%  In this scenario, the actual mechanical advantage (AMA) is given as 3.5,
and the ideal mechanical advantage (IMA) is provided as 4.0. Applying these values to the
formula results in:  Efficiency = (3.5 / 4.0) x 100%  Efficiency = 0.875 x 100%  Efficiency
= 87.5%  This calculation shows that the lever operates at 87.5% efficiency, which
indicates how well it converts input effort into output work. The high efficiency suggests
that while there is some energy loss (likely due to friction or deformation), the lever still
performs close to its ideal conditions. This makes the answer of 87.5% the correct one
among the choices provided, illustrating a solid understanding of mechanical advantage
and efficiency in simple machines.

2. In a lever, if the effort arm is increased, what happens to
the load force required?
A. It increases
B. It decreases
C. It remains the same
D. It becomes unpredictable

In a lever system, the effort arm is the distance from the fulcrum (the pivot point) to the
point where the effort is applied, while the load arm is the distance from the fulcrum to
where the load is placed. According to the principle of leverage, the relationship between
the load force, the effort force, and the lengths of these arms is described by the
equation:  \[ \text{Load} \times \text{Load Arm} = \text{Effort} \times \text{Effort Arm}
\]  When the effort arm is increased, it allows the same amount of effort to lift a greater
load. Specifically, a longer effort arm means that the force applied has a greater
mechanical advantage, allowing less effort to overcome the load force. This means that as
the effort arm increases, the load force required decreases in order to balance the lever.
Therefore, increasing the effort arm leads to a situation where less effort is needed to lift
the same load, effectively making it easier to lift heavier objects.  The other options
would not align with this principle of levers. For instance, if the load force required
increased, it would imply that you would need more effort for the same load, which
contradicts the
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3. How do you calculate the ideal effort required for a wheel
radius of 0.18 m and axle radius of 0.06 m with a load of 150
N?
A. Effort = 150 ÷ (0.06 ÷ 0.18)
B. Effort = 150 ÷ (0.18 ÷ 0.06)
C. Effort = (0.18 ÷ 0.06) × 150
D. Effort = (0.06 ÷ 0.18) × 150

To find the ideal effort required to lift a load using a wheel and axle system, you can use
the relationship derived from the radii of the wheel and axle. The formula for calculating
effort when using a wheel and axle involves the load and the ratio of the wheel radius to
the axle radius.  In this scenario, the formula for the ideal effort can be expressed as: 
Effort = Load ÷ (Wheel Radius ÷ Axle Radius)  Given the load of 150 N, a wheel radius of
0.18 m, and an axle radius of 0.06 m, the correct approach is to substitute these values
into the formula. This results in:  Effort = 150 ÷ (0.18 ÷ 0.06)  Calculating (0.18 ÷ 0.06)
provides the necessary mechanical advantage, as it tells us how much the wheel radius
amplifies the effort compared to the axle radius. The correct calculation will yield the
required effort needed to balance the load of 150 N based on these dimensions.  The
selected answer represents this relationship accurately, allowing us to determine the
minimum effort needed to overcome the load.

4. When will the Actual Mechanical Advantage (AMA) be less
than the Ideal Mechanical Advantage (IMA)?
A. When friction is present
B. When the load is greater than effort
C. When the lever arm is not level
D. When the angle of application exceeds 90 degrees

The Actual Mechanical Advantage (AMA) is a measure of the efficiency of a machine in
actual working conditions, while the Ideal Mechanical Advantage (IMA) calculates the
theoretical advantage assuming no losses due to external forces, like friction. When
friction is present, it creates resistance that must be overcome in order to move the load.
This resistance results in an AMA that is lower than the IMA.  Friction dissipates some of
the input energy as heat rather than allowing it to be used effectively in moving the load,
thereby increasing the effort needed to lift or move the object. Consequently, the ideal
scenario of simple calculations for IMA does not account for these energy losses,
resulting in a lower AMA in real-world applications where friction is a factor.   Other
considerations, like the relative sizes of load and effort, the orientation of the lever arm,
or angles of application, do not inherently lead to a consistent discrepancy between AMA
and IMA. The presence of friction remains the primary factor that directly affects this
relationship, making it the correct response to the question.
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5. What can be said about the mechanical advantage of a
first-class lever?
A. It is always greater than 1
B. It can be equal to 1
C. It can be less than 1
D. It can be greater than, less than, or equal to 1

A first-class lever is a type of simple machine where the fulcrum is positioned between
the effort force and the load. The mechanical advantage (MA) of a lever is calculated by
the ratio of the distance from the fulcrum to the effort (input) to the distance from the
fulcrum to the load (output).  In a first-class lever, it is possible for the mechanical
advantage to vary depending on the positions of the load and the effort. If the effort is
applied further from the fulcrum than the load, the mechanical advantage will be greater
than 1, allowing you to lift a heavier load with less effort. Conversely, if the load is
positioned closer to the fulcrum than the effort, the mechanical advantage will be less
than 1. Finally, if both the load and effort are equidistant from the fulcrum, the
mechanical advantage will equal 1, meaning the input and output forces are balanced. 
This versatility is what makes the first-class lever capable of having a mechanical
advantage that is greater than, less than, or equal to 1, depending on how it is set up.

6. How is momentum calculated?
A. Mass divided by velocity
B. Force divided by mass
C. Mass multiplied by velocity
D. Velocity multiplied by acceleration

Momentum is defined as the product of an object's mass and its velocity. This
relationship can be expressed mathematically as momentum (often represented by the
symbol \( p \)) being equal to mass (\( m \)) multiplied by velocity (\( v \)). The equation
can be written as:  \[ p = m \times v \]  This means that momentum increases if either the
mass of the object or its velocity increases. When calculating momentum, it is important
to consider both the amount of matter (mass) and how fast the object is moving
(velocity), as both factors contribute to how much motion an object has.   In contrast to
this, the other options do not accurately represent the concept of momentum. For
instance, mass divided by velocity or force divided by mass does not yield momentum, as
they represent entirely different physical quantities. Similarly, velocity multiplied by
acceleration pertains to a different concept (specifically, it leads to the calculation of
force when combined with mass) and does not define momentum. Thus, the correct
understanding of momentum emphasizes its calculation through mass and velocity.
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7. What factors reduce machine efficiency?
A. Friction, tension, and torque
B. Friction, air resistance, and deformation of parts
C. Load weight, material strength, and engine power
D. Temperature, speed, and resistance

Machine efficiency is influenced by the losses occurring through various forces and not
all factors listed can be directly associated with efficiency reduction. Friction occurs
between moving parts, which converts some of the input energy into heat rather than
useful work. Air resistance also plays a significant role, especially in systems moving
through air, as it increases the total energy needed to maintain speed, thus wasting
energy that could be used to perform work. Deformation of parts under load can lead to
energy losses as well, as it may cause additional friction and resistance in parts that are
not functioning as designed.   Thus, understanding these specific factors clarifies why
they distinctly contribute to a reduction in machine efficiency. Reducing any of these
influences through design improvements can lead to machines that operate more
efficiently.

8. What is the angle of repose?
A. The maximum angle at which a material remains at rest,

related to friction and slope.
B. An angle used to measure the efficiency of simple machines.
C. The angle at which machines become stable and lose

balance.
D. A concept expressing the relationship between mass and

gravitational force.
The angle of repose refers specifically to the maximum angle at which a given material
can be piled or stacked without sliding or collapsing due to gravity. This concept is
deeply related to friction; materials will remain stable on a slope up to this specific
angle, beyond which the forces of gravity become greater than the static friction that
holds the material in place. Thus, understanding the angle of repose is crucial in various
applications, such as engineering, construction, and the design of machinery, as it helps
predict how materials will behave when on an incline.  The other options describe
different concepts that do not accurately depict the angle of repose. For instance,
measuring the efficiency of machines or discussing stability and balance angles pertains
to different principles in physics and engineering. The fourth choice relates to
gravitational forces and mass but does not encompass the behavior of materials on
slopes.
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9. What role does the fulcrum play in a lever system?
A. The fulcrum is where the load is applied
B. The fulcrum is the pivot point around which the lever rotates
C. The fulcrum is the effort point used to lift the load
D. The fulcrum is the measuring point of the load

The fulcrum serves as the pivotal point in a lever system, around which the lever rotates.
This critical role allows the lever to function effectively, transforming applied force into a
more manageable output force. By placing the fulcrum strategically, one can effectively
alter the mechanical advantage of the lever, enabling a smaller input force (effort) to lift
a larger load.   In the context of levers, regardless of the load or effort applied, the
fulcrum remains a constant reference point that facilitates the movement and balance of
the lever arm. By understanding the position of the fulcrum, one can better grasp the
principles of leverage and force distribution in various applications. This concept is
fundamental in physics and engineering, as it illustrates the principles of torque and
mechanical advantage.

10. What does the term "efficiency" refer to in the context of
simple machines?
A. The ratio of input to output force
B. The ratio of useful work output to total work input
C. The amount of load lifted
D. The distance moved by the effort

In the context of simple machines, "efficiency" specifically refers to the ratio of useful
work output to total work input. This means that efficiency measures how well a machine
converts the input work or energy into useful work output, while accounting for any
energy losses due to factors like friction or other inefficiencies in the system.  When a
machine is said to have high efficiency, it indicates that a large proportion of the work
put into the machine is being converted into useful work, making it effective in
performing its task. Conversely, if the efficiency is low, it suggests that much of the input
work is wasted, and the machine does not perform as effectively.  Understanding
efficiency is crucial for evaluating the performance of various machines and selecting the
most suitable one for a specific application. The other options focus on aspects of
machine function or measurement but do not accurately capture the essence of what
efficiency entails within the scope of simple machines.
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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://scienceolympiadmachines.examzify.com

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