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PROBLEM SET 2

Topics: plane waves, polarization, wave equations.

1. A microwave plane wave at 1.7 GHz is travelling in the direction given by the following unit
vector:
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Write real-time expressions for the electric and magnetic fields associated with the plane
wave, if the maximum instantaneous length of the electric field vector of the wave is 5 V/m
and:

(a) The wave is linearly polarized.

(b) The wave is left-hand circularly-polarized.

2. A uniform plane wave propagating in the +z direction has electric field strength E = j(jx̂+
ŷ) exp(−jkz).

(a) At z = λ/4 (where λ is the wavelength), determine the wave polarization.

(b) At t = 0, find the path traced by the tip of the electric field vector as a function of z.

3. Determine the polarization and axial ratio of this plane wave:
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4. Determine the polarization of the electric field of this plane wave and show the evolution of
the electric field vector over one period at z = 0:

~E(z, t) = cos(109t− 20.94z) x̂+ cos(109t− 20.94z +
π
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Determine the polarization state expressed using the variables (δ, γ), as well as (ε, τ). What
is the axial ratio of the wave?

5. Show that an elliptically polarized plane wave can be resolved into right-handed and left-
handed circularly polarized waves.



6. Show that a circularly polarized plane wave can be obtained from the superposition of two
oppositely directed elliptically polarized waves.

7. A 1 m long dipole is excited by a 1 MHz current with an amplitude of 12 A. What is the
average power density radiated at a distance of 5km in a direction that is:

(a) perpendicular to the dipole axis?

(b) 45◦ from the dipole axis?


