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Given a line charge
e with a constant charge density K (C/m) that
e lies on the x-axis for —oo <x < 0.
For performing measurements on the electric field, there is a point H at (x, y) = (0, /) for some positive
h (m).
(a) Write the differential charge contained in a segment from x to x + dx.
(b) By defining an angle with respect to the y-axis, write down:
(i) the distance from the segment to H,
(i1) the segment coordinate x,
(iii) the unit vector pointing from the segment to H.

(c) What is the differential electric field due to the segment dx acting on H? State the physical law for
reaching the answer. Express the answer in terms of the angle defined previously.

(d) Find the total electric field E measured at H.

Now the above structure has a number of variation, find E (at H) if the following happens sequentially.
(e) The line is shorten to be found only at -4 <x < 0.
(f) Then, an additional identical line charge is placed at y = 2/ with 0 <x < /.

(g) Instead, an identically oppeosite line charge is placed at y =24 with 0 <x < /.
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