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Tutorial 03
Suppose there is a rectangular device placed at x = 0 to @ with an electric potential of
V(x,y) = Vy(x/a)?

where a (m) and V5 (V) are constants.

(a) In the xy-plane, plot the contour lines for V of 0, 0.2V%, 0.4V, 0.6V, 0.8V and Vs,

(b) Find the electric field E(x, y) that is the negative potential gradient.

(c) Find the curl of E.

(d) Find the divergence of E.

Now suppose the device is cylindrical with radius p = 0 to a with a new electric potential of
V(p,9) = Vy(p/a)?
Revisit the previous parts as follows:
(e) In the xy-plane, plot the contour lines for / of 0, 0.2V, 0.4V4, 0.6V4, 0.8V4 and V4.
(f) Find the electric field E(p, ¢) that is still the negative potential gradient.
(g) Find the curl of E.
(h) Find the divergence of E.
Note:

o For electrostatics, the electric field has zero curl. It is irrotational.

e For a homogeneous medium with a permittivity €, the divergence of €F is the charge density in
C/m?.
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