Recap Lecture 5
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Today

« Gauss’' Law

Flux is proportional to the density of flow,

Flux varies by how the boundary faces the direction of flow.

Flux iz proporticnal to the area within the boundary,
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Conductors in Electrostatic Equilibrium

An electric conductor has some mobile charges that are
free to move in the conductor and along its surfaces.

Electrostatic equilibrium means that charges are in static
equilibrium. This means that there must be no net
electric force on any mobile charge.

—

1. £ = 0 inside a conductor in electrostatic equilibrium.

If was in the conductor, then a mobile

charge would be acted on by a net

electric force , and would therefore NoO!
have a nonzero acceleration and would
therefore not be in equilibrium



2. Any isolated charge on a conductor in electrostatic

equilibrium can only be on its surfaces.
If isolated (separated) charges were

present in the conductor, then electric N1
field lines would start or end on each

charge, and E would # 0 in there.

3. The excess charge on a conductor in electrostatic
equilibrium is more concentrated in regions of
greater curvature (no external electric field).
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4. E just outside the surface of a conductor in
electrostatic equilibrium must be perpendicular (L)
to the surface.

If E had a component parallel (||) to
the surface (E, = 0), then a mobile
charge on the surface would be
acted on by a force F,,. =qE, =0,
and would therefore have a nonzero
acceleration and would not be in

equilibrium. e, &




Summary: Conductors in Electrostatic Equilibrium

) N+

E =0 inside ~a L
"—-__* -
Excess charge canonly beon —
\

its surfaces

Excess charge is more
concentrated in regions of
greater curvature

E at surface must be
perpendicular to surface




In each of the above cases, the conductors have charges
that are equal in magnitude but opposite in sign. In each
case, the positively charged conductor is the one on the
right.
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