
4.38 Given the electric field

E = R̂
18

R2
(V/m)

find the electric potential of point A with respect to point B where A is at +2 m and

B at −4 m, both on the z-axis.

Solution:

Figure P4.38 Potential between B and A.

VAB = VA −VB = −
∫ A

B
E ·dl.

Along z-direction, R̂ = ẑ and E = ẑ
18

z2
for z ≥ 0, and R̂ = −ẑ and E = −ẑ

18

z2
for

z ≤ 0. Hence,

VAB = −
∫ 2

−4
R̂

18

z2
· ẑ dz = −

[∫ 0
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−ẑ
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· ẑ dz+

∫ 2

0
ẑ
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]
= 4 V.


