Problem 4.37 Two infinite lines of charge, both parallel to tkexis, lie in thex—z

plane, one with densitp, and located

ax = a and the other with density p, and

located atx = —a. Obtain an expression for the electric potentigk,y) at a point
P = (x,y) relative to the potential at the origin.
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Figure P4.37: Problem 4.37.

Solution: According to the result of Problem 4.33, the electric potential difference
between a point at a distance and another at a distance from a line charge of

densityp is
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Applying this result to the line charge at= a, which is at a distanca from the
origin:
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Similarly, for the negative line chargeat —a,
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The potential due to both lines is
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At the origin,V = 0, as it should be

since the origin is the reference point. The

potential is also zero along all points on traxis k= 0).






