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Tutorial 05

Consider a rectangular device that is
e placed at x between —a and +q,
¢ extending infinitely on the yz-plane, and
e having a uniform relative permittivity &:.
The device has the following charge density p(x,y,z) = +k eI/ for some constant & (C/m?).

(a) Sketch p versus x and then the charges in the device.
(b) At a general point in space, what is the direction of the electric field E? Give the reason.
(c) At a general point in space, does E depend on x, y, and z? If so, how? Give the reasons.

(d) Choose a Gaussian surface and explicitly write the direction of differential areas dS for all parts of
the surface.

(e) Using Gauss’s law, find E.

(f) By sketching the magnitude of E versus x, comment on where breakdown could occur inside the
device.
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