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STATIC EQUILIBRIUM

OBIECT: The purpose of this lab is to examine the forces and torques required to
reach static equilibrium.

APPARATUS: One wooden support beam, one meter stick, two support stands, two
digital scales, some string and various weights.

1. BACKGROUND AND THEORY

For an object to be in static equilibrium, the sum of the forces on that object must be zero and the
sum of the clockwise torques must equal the sum of the counterclockwise torques. With the setup
shown in Figure 1, gravity exerts a downward force F; on the beam at its center-of-mass (cm).
The left spring scale exerts an upward force F, and the right spring scale exerts an upward force
F,, giving the equation

F] +F2+F3=0 . ( 1 )

To discuss torques, we must first specify a pivot point. For example, if we pick the left support as
the pivot point, then the torque about this point due to any of the forces F, is given by
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T.= cZ x F,
i

where d, is the effective arm, i.e., the distance from the pivot point to the application of the force

along the beam, and the torque is clockwise/counter clockwise if the force would tend to cause

the beam to pivot clockwise/counter clockwise. A positive rotation direction must be chosen. The
standard is positive by the right hand rule.
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FIGURE 1.

Once a pivot point is chosen the torques around this point must sum to zero for it to be in
equilibrium
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