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Electromagnetic field theory

Series 5

Electromagnetic field’s propagation

Exercise 1

A 10-MHz uniform plane wave is traveling in a nonmagnetic medium with p = p0 and er = 9. Find
(a) the phase velocity,

(b) the wavenumber,

(c) the wavelength in the medium, and

(d) the intrinsic impedance of the medium.

Exercise 2:

The electric field phasor of a uniform plane wave traveling in a lossless medium with an intrinsic
impedance of 188.5 Q is given by "E ="z 10e— j4ny (mV/m). Determine

(a) the associated magnetic field phasor and
(b) the instantaneous expression for E(y,t) if the medium is nonmagnetic (i = p0).
Exercise 3:

If the magnetic field phasor of a plane wave traveling in a medium with intrinsic impedance n =
100 Q is given by "H = ("y 10 + "z 20)e™’** (mA/m), find the associated electric field phasor.

Exercise 4:

The electric field of a plane wave is given by E(z,t) = "x 3 cos(ot — kz) + "y 4 cos(ot — kz) (V/m).
Determine

(a) the polarization state,
(b) the modulus of E, and
(c) the inclination angle.
Exercise 5

The constitutive parameters of copper are p = p0 = 4n x 10-7 (H/m), e =€0 "' (1/367) x 10-9 (F/m),
and o = 5.8 x 107 (S/m). Assuming that these parameters are frequency independent, over what
frequency range of the electromagnetic spectrum is copper a good conductor?



