Static Equilibrium

Equilibrium implies that the object moves with both
constant velocity and constant angular velocity.

Will deal now with the special

H . . This is called static
S case |n which both of these equilibrium.
velocities are equal to zero.
.-=|'|-_. Static equilibrium is a common situation in engineering.

Conditions for Equilibrium

*The net external force on the object must equal

Zero.
Z Fexe =0

* If the object is modeled as a particle, then
this is the only condition that must be
satisfied .

*The net external torque on the object about any
axis must be zero.

Z ‘?ext =0

* Thisis needed if the object cannot be
modeled as a particle.

*These conditions describe the rigid object in
equilibrium.
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A seesaw consisting of a uniform board of mass M and
length , supports at rest a father and daughter with masses
mg and mgy, respectively, as shown. The support (called the

fulcrum) is under the center of mass of the board, the
father is a distance d from the center, and the daughter is a
distance [/2 from the center.
o Determine the magnitude of the upward force 7 exerted
by the support on the board.
o Determine where the father should sit to balance the

system at rest.

n—mg— m;g— Mg=0

(1) n= mg + m,g+ Mg = (m" + m, + M)g

£
(m)(d) = (mg0)5 = 0
_[my £
\my/2
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