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1. (10% ) Derive the “equation of continuity” in differential form.

2.(20%)

A voltage V is applied across a parallel-plate capacitor of area S as shown in
following figure. The space between the conducting plates is filled with two different
lossy dielectrics of thickness d; and d,, permittivties € and &;, and conductivities
6; and G, respectively.

(a). Determine the current density J (J; =J, =J) between the plates. (4%)

(b). Determine the electrical field intensities (E1 & E) in both dielectrics. (8%)
(c). Determine the surface charge densities (C/m*) p1 & p; on the two plates, and at
the interface ps.  (8%)
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3.(10%) Find the energy required to assemble a uniform sphere of total charge Q

and radius a as shown in following figure.
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4. (10%) Assume that N turns of wire are tightly wound on a toroidal frame ofa
rectangular cross section with dimensions as shown in following figure. Then,
assuming the permeability of the medium to be (o, find the self-inductance L of the

toroidal coil.

5. (20%)
(a). Electromagnetic waves carry with them electromagnetic power.

Derive the Poynting’s theorem. — 4}3 .dS =§ J(we +w, )dv + j-padv (10%)
N 14 14

(b). Find the Poyting vector on the surface of a long straight conducting wire (of
radius b and conductivity o) that carries a direct current I, as shown in following
figures. (5%)

(c). From (b), verify Poynting’s theorem. (5%)
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6. (10%) Derive the source free homogeneous vector wave equations of E and

H , respectively.

7. (20%) Consider the situation in following figure, where the incident wave travels in
the +z direction and the boundary surface is the plane z=0. The incident electric and

magnetic field intensity phasors are

E.(z)=a Ee "
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(a). Determine the reflected wave E, and H,. (5%)
(b). Determine the transmitted wave E, and A, . (5%)
(c). Determine the reflection coefficient I'. (5%)
(d). Determine the transmission coefficient 7. (5%)
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