
4.40 An infinitely long line of charge with uniform density ρl = 18 (nC/m) lies

in the x–y plane parallel to the y-axis at x = 2 m. Find the potential VAB at point

A(3 m,0,4 m) in Cartesian coordinates with respect to point B(0,0,0) by applying

the result of Problem 4.32.

Solution: According to Problem 4.32,

V =
ρl

2πε0

ln

(
r2

r1

)

where r1 and r2 are the distances of A and B. In this case,

r1 =
√

(3−2)2 + 42 =
√

17 m,

r2 = 2 m.

Hence,

VAB =
18×10−9

2π ×8.85×10−12
ln

(
2√
17

)
= −234.18 V.������A(3, 0, 4)
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Figure P4.40 Line of charge parallel to y-axis.


