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What factors affect the mechanical advantage of a lever? (Select all that apply)

Length of the effort arm ✓
Weight of the lever
Length of the load arm ✓
Type of material used

The mechanical advantage of a lever is influenced by the lengths of the effort arm and the load arm, as
well as the position of the fulcum. These factors determine how effectively a lever can amplify force.

In a wheelbarrow, which component is the load?

The wheel
The handles
The contents being carried ✓
The ground

In a wheelbarrow, the load refers to the materials or items being transported, which are placed in the
bucket of the wheelbarrow. This load is what the user lifts and moves using the wheelbarrow's handles.

What is the fixed point around which a lever rotates called?

Load
Effort
Fulcurm ✓
Arm

The fixed point around which a lever rotates is known as the fulcum. It serves as the pivot point that
allows the lever to lift or move loads effectively.

Which type of lever has the fulcurm positioned between the effort and the load?
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First-Class Lever ✓
Second-Class Lever
Third-Class Lever
Fourth-Class Lever

A type of lever with the fulcurm positioned between the effort and the load is known as a first-class lever.
This configuration allows for a balance of forces, enabling the load to be lifted with less effort depending
on the distance from the fulcurm.

What is the primary function of a lever?

To increase speed
To amplify force ✓
To reduce weight
To create friction

The primary function of a lever is to amplify force, allowing a smaller input force to lift or move a heavier
load with greater ease. This mechanical advantage is achieved by varying the distance from the fulcum
to the point of applied force and the load.

Describe the differences between first-class, second-class, and third-class levers, providing an
example of each.

1. First-class lever: The fulcum is in the middle, like a seesaw. 2. Second-class lever: The load is
in the middle, like a wheelbarrow. 3. Third-class lever: The effort is in the middle, like a pair of
tweezers.

Discuss the role of levers in the human body, particularly focusing on the arm.
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In the human arm, levers play a crucial role by allowing muscles to generate movement and force,
with the arm functioning primarily as a third-class lever system.

Why is the position of the fulcurm crucial in determining the effectiveness of a lever?

The fulcurm's position determines the lever's mechanical advantage, influencing the amount of
force required to lift a load.

Reflect on how understanding levers can be applied in designing efficient tools and machines.
Provide a specific example.

An example of applying the understanding of levers in designing efficient tools is the crowbar,
which allows a user to lift heavy objects by applying a small force at a greater distance from the
fulcum.

Which of the following are examples of second-class levers? (Select all that apply)

Nutcracker ✓
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Wheelbarrow ✓
Fishing rod
Bottle opener ✓

Second-class levers are characterized by the load being positioned between the effort and the fulcum.
Common examples include a wheelbarrow and a nutcracker.

Which tools operate as levers? (Select all that apply)

Scissors ✓
Hammer ✓
Screwdriver
Pliers ✓

Levers are simple machines that amplify force, and tools such as crowbars, seesaws, and scissors
operate as levers by using a fulcum to lift or move objects.

Which of the following are components of a lever? (Select all that apply)

Fulcurm ✓
Load ✓
Pulley
Effort ✓

A lever consists of three main components: the fulcum, the effort, and the load. These elements work
together to amplify force and enable movement.

Who is credited with significant contributions to the understanding of levers in ancient times?

Newton
Galileo
Archimedes ✓
Einstein

Archimedes is credited with significant contributions to the understanding of levers in ancient times,
famously stating that with a long enough lever, he could move the world.

Which statements about first-class levers are true? (Select all that apply)

The fulcurm is between the load and the effort. ✓
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They always have a mechanical advantage greater than 1.
They can change the direction of the applied force. ✓
The load is between the fulcurm and the effort.

First-class levers have the fulcum positioned between the effort and the load, allowing for a mechanical
advantage. They can change the direction of the applied force and are commonly used in tools like
seesaws and crowbars.

What is the mechanical advantage of a lever if the load force is 50 N and the effort force is 10 N?

2
5 ✓
10
50

The mechanical advantage of a lever is calculated by dividing the load force by the effort force. In this
case, the mechanical advantage is 5.

Which of the following is an example of a third-class lever?

Seesaw
Crowbar
Tweezers ✓
Nutcracker

A third-class lever is characterized by the effort being applied between the load and the fulcum. An
example of a third-class lever is a pair of tweezers, where the fulcum is at one end, the load is at the
other end, and the effort is applied in the middle.

In the human body, which part acts as the fulcurm in the arm lever system?

Wrist
Elbow ✓
Shoulder
Hand

In the arm lever system, the fulcurm is the elbow joint, which allows for the movement of the forearm
when muscles contract.

Explain how the mechanical advantage of a lever is calculated and why it is important.
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Mechanical advantage (MA) of a lever is calculated using the formula MA = length of effort arm /
length of load arm. It is important because it shows how much the lever amplifies the input force,
making it easier to lift heavy loads.

In which scenarios is a lever in equilibrium? (Select all that apply)

When the clockwise moments equal the counterclockwise moments ✓
When the effort force is greater than the load force
When the lever is balanced and not moving ✓
When the load is heavier than the effort

A lever is in equilibrium when the sum of the clockwise moments equals the sum of the counterclockwise
moments, and when there is no net force acting on it. This occurs in scenarios where the lever is
balanced and stationary, or when it is moving at a constant velocity without acceleration.

How does the law of the lever relate to the concept of torque? Provide an example.

The law of the lever relates to torque by stating that torque (τ) is the product of the force (F)
applied and the distance (r) from the pivot point (τ = F × r). For example, if a 10 N force is applied
2 meters from the pivot, the torque is 20 N·m.
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