25.3 Electric Potential and electric energy due to a point charge:

The electric potential created by a point charge at any
distance r is given by:

v=k4
r

For a group of point charges, we can write the potential
energy as follows:
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Potential energy is also given by:
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EXAMPLE 25.3

A charge ¢ = 2.00 uC is located at the origin, and a charge
gz = — 6.00 pC 1s located at (0, 3.00) m, as shown in Figure
25.11a. (a) Find the total electric potential due to these
charges at the point P, whose coordinates are (4.00, () m.

Solution For two charges, the sum in Equation 25.12 gives

r T 2
Vo=k |- +-%
f ke( b | * "2)
N-m? (z,oo x107°C  —6.00x 107%C
= 899 x 10°——
= cz 400 m 5.00m
= —6.99 x 103V

(b) Find the change in potential energy of a 3.00.uC
charge as 1t moves from infinity to point P (Fig. 25.11b].
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The Electric Potential Due to Two Point Charges

Solution When the charge is at infinity, U; = 0, and when
the charge is at P, Uy = g3Vp; therefore,

AU= g3V — 0 = (3.00 x 1076 C){—6.29 x 10°V)
= —189x107%]
Therefore, because W= —AU, positive work would have to

be done by an external agent to remove the charge from
point P back to infinity.

Exercise Find the total potential energy of the system illus-
trated in Figure 25.11h.

Answer —5.48 x 1077].
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