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1. Assuming that the electric field intensity 1s E = zd, (V/m), find the total
electric charge contained inside a spherical surface with a radius R and

centered at the origin. (20 77)

2. Ad-cvoltage V is applied across a cylindrical capacitor of length L. The
radii of the inner and outer conductors are R and 4R, respectively. The space
between the conductors is filled with two different lossy dielectrics having,
respectively, permittivity & and conductivity o; in the region R<r<2R,
and permittivity &, and conductivity o, in the region 2R<r<4R.
Determine

(a) the current density in each region, (5 77)

(b) the surface charge density on the inner and outer conductors and at

the interface between the two dielectrics. (15 47)

3. Consider a plane boundary (y=0) between air (region 1, u,, = 1) and iron
(region 2, u,, = 200).

(a) Assuming El = 5a, — 104, (mT), find Ez and the angle that §2

makes with the interface. (10 43)

(b) Assuming Ez = 10a, + 24, (mT), find §1 and the angle that §1

makes with the interface. (10 473)
Given that H = 4 cos(10mx) sin(3m x 10°t — Bz) a, (—:—1) in air, find E

and B. (20 43)

The E-field of a uniform plane wave propagating in a dielectric medium is

given by

= . z A ~ 14

E(t,z) = 3sin (108t — —ﬁ) a, + 2co 5(108t - Z/\/Z) a, (:n-).

(a) Determine the velocity of the wave. (5 43)

(b) What is the relative dielectric constant (&,.) of the medium. (5 47)

(c) What is the wave impedance (7 ) of the medium. (5 47)

(d) Find the corresponding H-field. (5 43)



