
Simple Machines: Levers

Introduction:
Levers are one of the six types of simple machines. A lever is a rigid bar that rotates
around a fixed point called the fulcrum. Levers can be used to amplify force; that is, a
small input force (effort) can be used to generate a larger output force (load).

Types of Levers:
There are three classes of levers, distinguished by the relative positions of the load,
effort, and fulcrum:

First-Class Lever: The fulcrum is between the effort and the load (e.g., seesaw,
scissors). This type can multiply force or change direction of force.

Second-Class Lever: The load is between the fulcrum and the effort (e.g., wheelbarrow,
nutcracker). This type always multiplies force.

Third-Class Lever: The effort is between the fulcrum and the load (e.g., fishing pole,
tweezers). This type does not multiply force but can multiply distance.

Understanding Torque and Balanced Forces on a Lever:
Torque is a measure of the turning force on an object such as a lever. It depends on two
things: the force you apply and the distance from the point where the force is applied to
the fulcrum (the pivot point). The farther away from the fulcrum you apply the force, the
larger the torque. In physics, we calculate torque (τ) as the product of the force (F) and
the lever arm (r), which is the perpendicular distance from the fulcrum to the line of
action of the force: τ = F * r.

For forces on a lever to be balanced, the torque produced by one force must be equal
and opposite to the torque produced by another force. This is what keeps a seesaw
level when two people of different weights sit at varying distances from the fulcrum. The
product of the weight (force due to gravity) and the distance from the fulcrum for one
person must equal the product of the weight and distance for the other person. When
these torques are balanced, the lever will remain stationary and not rotate. This balance
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is a perfect demonstration of equilibrium in action, showing how levers can be used to
efficiently balance forces in many tools and machines.
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