
Problem 4.33 Show that the electric potential differenceV12 between two points in
air at radial distancesr1 andr2 from an infinite line of charge with densityρℓ along
thez-axis isV12 = (ρℓ/2πε0) ln(r2/r1).

Solution: From Eq. (4.33), the electric field due to an infinite line of charge is
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Hence, the potential difference is
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