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1. (20%) Assume that the z = 0 plane separates two lossless dielectric regions with g,1=2 and g,,=3. .
If we know that E; in region 1 is 2y a,—3x ay+(z+5) a,, determine the electric field intensity E, and : ‘

electric flux density D- in region 2.

2. (24%) A positive point charge Q is located at the center of a spherical dielectric shell of an inner

radius a and an outer shell radius b. The dielectric constant of the shell is €,. Determine the electric
‘ field intensity E, electric potential 7, electric flux density D, polarization vector P, and the surface
! charge density on the inner shell surface and the outer shell surface.

3. (18%) Determine the capacitance per unit length of a two-wire transmission line with parallel
conducting cylinders of different radii r; and r,, and their axes are separated by a distance D, where

D is greater than (r;+r,).

4. (18%) A ferromagnetic of radius Ry is magnetized uniformly with a magnetization M=Ka,, where
K is a constant. (a) Determine the equivalent magnetization volume current density J,, and surface
current density Jy.s. (b) Determine the magnetic flux density at the center of the sphere.

5. (20%) A circular loop of N turns of conducting wire lies in the xy-plane with its center at the
origin of a magnetic field given by B = a,B sinwt cos(nr/2b), where b is the radius of the loop and

o is the angular frequency. Determine the emf induced in the loop.




