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1. (5%)Find VV for the scalar function ¥ = 2r’cos?p.
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. (15%) An dc voltage V) is applied across a parallel-plate capacitor of area S as shown in Fig. 1. The
space between the metal plates is filled with two different lossy dielectrics of thickness d1 and b,
dielectric constants &1 and &, and conductivities o1 and o2, respectively. Given Vo =5V, di =1 mm, &
=0.5mm, o1 =2 S/m, o1 =5 S/m, &1 = 4.4 and &, = 2.2, respectively, determine

(a) (3%) The current density J between the plates.

(b) (4%) The electric field intensities E in both dielectrics.

(c) (4%) The surface charge densities on the metal plates

(d) (4%) The surface charge density at the interface.

Fig. 3

. (10%) Given a 4.0 cm radius solid wire centered on the z-axis with a volume current density J = a8~
A/em?® (for r in cm), calculate and plot the magnetic field intensity H versus radial distance from the z-
axis over the range 0 <r < 10 cm.

. (10%) A rectangular loop is moving with velocity v radially away from a wire that carries a dc current |
Iy as shown in Fig. 2. Determine:

(a) (5%) The magnetic flux through the loop as a function of time.

(b) (5%) An expression for the current induced in the loop as a function of time.

. (10%) An electric dipole as shown in Fig. 3 consists of positive charge +g = 10e and negative charge —¢
= —10e with a small separation of 5x107'2 m, where e = 1.6x107!? C is the elementary charge. Find:
(@) (3%) The dipole moment of the electric dipole.
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(b) (3%) The electric potential V'at Pas R > d in terms of spherical coordinates.
(c) (4%) The electric field intensity E at P as R > d in terms of spherical coordinates.

6. (24%) An EM-wave (frequency= 1x10° Hz) traveling in a dielectric medium (medium-1) impinges
normally upon a perfect conductor (medium-2). Figure below shows the magnitude plot of E-field
standing waves generated in medium-1
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(a) (3%) Find the standing wave ratio (SWR)

(b) (3%) Determine the wavelength A of this wave.

(¢) (3%) Find the propagation velocity 1.

(d) (3%) Determine the propagation constant A of this wave.
(e) (3%) What is the dielectric constant of medium-1?

() (3%) What is the characteristic impedance of medium-1?

(g) (6%) Find the mathematical expressions for the incident E-field and H-field.

7. (26%) A 100-Ohm dielectric-filled (e/=2) transmission line is excited by connecting it to the voltage
source at t = 0 shown as below. The voltage V(z=0, t) observed at the input of the line is given by :

4 V(z=0) volts
l(z) —*
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(a) (3%) What is the length L of this line?

(b) (3%) What is the value of the load Ry.?

(¢) (3%) What is the value of the load Rs?

(d) (3%) What is the value of generator voltage Vo?

(e) (3%) What is the capacitance C per meter of this transmission line?
(f) (5%) Plot the bounce (Reflection) diagram (Time vs. z).

(g) (6%) Plot voltage vs. time observed at z = 0.4L.




