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For your reference: g0 =10°/36m (F/m); o= 4nx107 (H/m); mo=120m(Q); c=3%x108 (m/s)
Permitivity € (=e.e0); Permeability it (=prlo); Conductivity o

1. tet D=¢E and B= pﬁ » Please state the boundary conditions for the tangential components of E and O

as well as the normal componentsof D and B. (10%)

2. A constant voltage Vy is applied to a partially filled paralfel-plate capacitor shown in Fig. 1. The
permitivity of the dielectric is &, and the area of the plates is A. Find the force on the upper plate. {15%)
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Fig. 1 Fig. 2 A Hertzian dipole

3. (a) Express the magnetic energy density wm in a dielectric (with p) when H is applied. (5%)
(b} By using the stored magnetic energy, determine the inductance per unit length of an air coaxial transmission
line that has a solid inner conductor of radius @ and a very thin outer conductor of inner radius b. {10%)

4. (a) Given the electric field intensity E, the magnetic field intensity H, the volume charge density p, and the
volume current density T infree space, please write out the set of Maxweil’s equations in the differential form.
(8%)

(b} In the source free condition {that is, p=0and J = 0), please derive the wave equations for E and H from
the Maxwell’s equations. {7%)

5. (a) Find the current required to radiate a power of 50W at 100 MHz from a 0.01 {m) Hertzian dipole. {10 %)
{b) Find the magnitudesof E and H atR-= 100 (m) and O = 90° as Fig. 2 shown. (10%)

6. AC-band air-filled waveguide for use between 3.95 and 5.85 GHz with a cross-section area of 4.755 {cm) x 2.215
{cm). Calculate the dominant mode cutoff frequency and the guided wavelength when the operation frequency is
4.2 GHz. (10%)

7. Giventhat H= éiy 2¢os(15mx) sin(SnxlOQ t—Bz) (A/m)inair, please find E and B. (15%)




