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MATLAB EXERCISE 2.8 MATLAB computations of boundary conditions. Assume
that the plane z = 0 separates medium 1 (z > 0) and medium 2 (z < 0), with relative permittivities
εr1 = 4 and εr2 = 2, respectively. The electric field intensity vector in medium 1 near the boundary
(for z = 0+) is E1 = (4 x̂ − 2 ŷ + 5 ẑ) V/m. In MATLAB, find the electric field intensity vector
in medium 2 near the boundary (for z = 0−), E2, if (a) no free charge exists on the boundary
(ρs = 0) and (b) there is a surface charge of density ρs = 53.12 pC/m2 on the boundary.

SOLUTION:
Using MATLAB programs from the previous two MATLAB exercises (for a horizontal boundary
plane, z = 0) or general programs for an oblique plane (from MATLAB Exercises 2.4 and 2.5), we
obtain: (a) E2 = (4 x̂ − 2 ŷ + 10 ẑ) V/m (ρs = 0) and (b) E2 = (4 x̂ − 2 ŷ + 7 ẑ) V/m (ρs 6= 0).




