Electric potential
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Electric potential difference:
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If point a Is chosen as the reference point:
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Thus, electric potential difference can expressed
as U,,=U,-U,

In most cases, U Is set as zero , when r approaches
Infinite.










Potential in a system of charges

1 If the electric field 1s known, the definition
equation should be used

2 If the electric field 1s unknown, then use the
superposition principle.
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. || FIGURE P29.71 shows a thin rod with
charge Q that has been bent into a semi-

“e— Center

urgc 0

circle of radius R. Find an expression
for the electric potential at the center.







We divide the disk
Into a series of
concentric rings
with radius r and
width dr

For each ring , the charge It has:
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By integrating over all the rings in the disk







Equipotential surface (55 % [f)

surfaces where the electric potential of a
charge distribution has constant value

The electric field must be everywhere
perpendicular to the equipotential surface







Find the field from potential

The electric field points along the
shortest direction from one
equipotential surface to the next
one.
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Example. A potential distribution in space IS
given as U=Axy?-Byz, where A and B are
constant. Find the electric field.

Solution: Find the partial derivatives first
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The electric field is therefore:
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Potential and electric field around conductor

Conductor In static equilibrium state:

1 has no current flowing inside it

2. The electric field inside the conductor 1s
Zero

3. The charge is only distributed on its surface
4. Its self is an equipotential.

5.the field at the surface 1s normal to the
surface







The electric field near a conductor is larger near
regions of sharp curvature

Even lightning rod
can be fashionable for
a time
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