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Problem 1 (20 Points)
Two conducting plates are located at x =-+0.01 (m) and x=-0.01 (). The space between the plates is filled
by a material with &£=40x10"" (F/m), and it provides a space charge density p, =10~ -0.3x* (C/n®).

Find the potential (as a function of x ) between the plates if they are both at 5 (Volts) ?

Problem 2 (20 Points)

The transformer shown has a uniform cross section of

107 (m*) , an average radius of 0.1(m),and g =5000y, .
The turn numbers of ‘co‘ﬂs are N, = 200 turns and N , =100

turns, respectively. (2) Find the self-inductance L, L,, and

the mutual inductance M if there is no magnetic flux leakage.

(b) If'the voltage FV; = cos(20¢) (Volts) and theloadis Z, =5 (Ohms), find i(¢).

Problem 3 (20 Points)

Medium 1 is free space and is deﬁned by r<a, while medium 2 is a magnetic material with the relative
permeability x ., and defined by r > a. The magnetic flux densities in the media are:

B, =By, (1+04a® / 7*)cos 84, —(1-0.84° /7*)sin64, | (Weber /m?),

B, = By, (cos0a, —sinba,) (Weber / m”) . There is no currentat »=a.Find s, .

Problem 4 (20 Points)

The electric field phasor of a uniform plane wave is given by E(z,f) =a,10’®7 "% (/) . If the phase
velocity of the wave is 1.5x10° (m/s) and the relative permeability of the medium is g =2.4, find the
following: (a) the wavelength, (b) the frequency f of the wave, (c) the relative permittivity of the medium, and
(d) the magnetic field F[ (z,0).

Problem 5 (20 Points)
A 50-ohm transmission line is terminated in a load with the impedance Z, . If the voltage reflection coefficient
measured at the Joad locationis I'; = 0.5£ — 60° and the wavelengthis A= 0.24 (m), find the load impedance

Z, , VSWR on the line, and the locations of the voltage maximum and minimum nearest to the load.




