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1. (4%) Find the total charge contained in a cylindrical volume defined by r<2m

and 0<z<3mifp, =207z (mC/m?).

2. (4%)If J= y4xz(A/ m*), find the current / flowing through a square with corners at

(0,0,0),(2,0,0), (2,0,2),and (0, 0, 2)
(A) 10 A
(B) 12 A
(C)14 A
(D) 16 A

3. (4%) Given the electric flux density D= §2(x +Y)+ ;/(3x- 2y) (C/m®), determine

the total charge O enclosed in a cube 2 m on a side.
(Ayoc

4. (4%) Current I flows along the positive z-direction in the inner conductor of a long

coaxial cable and returns through the outer conductor. The inner conductor has
radius o, and the inner and outer radii of the outer conductor arebandc,
respectively. Determine the magnetic fieldin r>¢ region.
rl
27a’
(B) ——
27y

(c)o

{A)

2

©) 27r

5. (4%) Given that a current sheet with surface current density Z =18 (A/m) existsaty

= 0, the interface between two magnetic media, andﬁ, =211 (A/m) in medium 1 (y > 0),

determine‘llfh2 in medium 2 (y < 0).

(A) 71
(B) 23

©) xl g 2k
(D) x3 ;L A
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6. (4%} A wire carrying a current of 4 A is formed into a circular loop. If the magnetic

field at the center of the loop is 20 A/m, what is the radius of the loop if the loop
has 10 turns.

(A) 1m
(B) 2m
(€)3m
(D)4 m

7. (4%) For a uniform plane wave of frequency 106 Hz propagating in a nonmagnetic

material medium, the propagation constant is known to be (0.05+j0.1) (1/m).
Find the distance in which the fields are attenuated by e

(A} 5m

(8) 10m
(C) 15m
(D) 20m

8. (4%) The region z<0 and z>0 are nonmagnetic perfect dielectrics of permittivities ,

&, and &, , respectively. For a uniform plane wave incident from the region z<0

normally onto the boundary z=0, find & for the electric field of the reflected
&,

wave is -1/3 times the electric field of the incident wave.
(A)2

(8) 4
c)6
(D)8

9. (4%) In a region of static electric field E= yz;c+ zx51+39f;, find the potential

difference Va-Vg for A(2,2,2) and B(1,1,1).
Ayov

10. (4%) The magnetic field in a given dielectric medium is given by
H= 5/6005(22)sin(2 x107£-0.1x) (A / m) , where x and z are in meters. Determine

the phase velocity of the electromagnetic wave.
(A) 2x10° (mv/s)

(B) 3x10° (mvs)

(C) 5x10° (m/s)

(D) 1.5%10° (m/s)
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11. (5%} The magnetic field associated with a uniform plane wave propagating in the
+z-direction in free space is given by H = H, cos(6fzx107t—0.27zz);1 (A/m). Find

the instantaneous power flow across a surface of area 1m?2 in the z=0 plane at
t=(1/8) wus.
(Ajow

12.
~E-(z,t) = X3 cos(wt —kz) + y4 cos(wt —kz) (V/m). Determine the

polarization state of the corresponding electromagnetic wave.
(A) Linear Polarization

{B) Right-Hand Circular Polarization

(C) Left-Hand Circular Polarization

(D) Elliptical Polarization

13. (4%) The general expression of the voltage on a lossless transmission line in the
sinusoidal steady state is

V(zt) = Aco{w(f‘;‘:—}+9}+Bco{w(r+f—J+¢:}.

Which one of the following statements is wrong?
{A) The current can be expressed as

I(z,1) =-§:{Aco{a{t-éj-&H}-Bcos[a{tﬁ-éJH}{”

, where Zo is the characteristic impedance of the transmission line.

(B) If Biis zero, there is no standing wave on the transmission line.

{C) The first term and the second term represent the waves going in the +z and —
z directions, respectively.

(D) /v, is the propagation constant.

14. {4%) A 50-Q transmission line is terminated by a load. Which one of the following
statements is wrong?

(A) If the load impedance is 0 Q and the electrical length of the transmission line
is 90 degree, the input impedance is oo,

(B) If the load impedance is 100 Q and the electrical length of the transmission
line is 90 degree, the input impedance is 20 Q.

{C) i the load impedance is 200 Q and the electrical length of the transmission
fine is 180 degree, the input impedance is 200 O.

(D) If the load impedance is 30 Q) and the electrical length of the transmission
line is 360 degree, the input impedance is 30 Q.
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15. (4%) For the system impedance of Z,, what is the component which can match
the impedance at point A to point B along the constant VSWR circle as shown in
Fig. 1?

A) A series capacitor.

(A)

(B) A series resistor.

(C) A series transmission line with characteristic impedance of 2.
(D)

D) A shunt short-circuited transmission line with characteristic impedance of Z.

16. (4%) Which one cannot allow TEM wave propagation?
A) Rectangular metal waveguide.

(

(A)

(B) Coaxial cable.
(C) Parallel-plate waveguide.
(D)

Dj Stripline.

17. (4%) For a rectangular metallic waveguide with dimensionsofa=4cmand b =2
cm, which one of the following statements is wrong?
(A} The mode with the lowest cutoff frequency is the dominate mode.
(B} The dominant mode is TE1g mode.
(C) In the frequency range between the cutoff frequencies of TEp and TEy
modes, only one mode is allowed to propagate in the waveguide.
(D) The rectangular metallic waveguide can be treated as a high-pass filter.

18.(4%) In the system shown in Fig. 2, which one of the following statements is

wrong? .

t=0
—{
1.
Zo, T
Ve Zy

Z

w
n
<
[
It
[N

Fig. 2
(A) Viz,t) = Vo/2 forz=0and O<t<T.
(B) The voltage across the capacitor, C, is O whent=T.
(C) The reflection voltageatz=disOwhent=T.
(D} V{z,t) at z = d will be Vo/2 as t tends to infinity.
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19.

20.

21

(4%) Which thick line on the Smith chart represents purely real reflection
coefficients?

(€
(D) None of the above.

(4%) Fig. 3 shows the equivalent circuit for an infinitesimal section of
transmission line. For a low-loss transmission line, we assume @l >> R and aC >>
G, which one of the following statements is wrong?

LAz RAz

Fig. 3
(A) Characteristic impedance~~/L/C .
(B) Propagation constant~ a/LC .
(C) L accounts for the magnetic field due to current flow.
{D) R accounts for the dielectric loss.
(4%) A short-ended 50-Q transmission line is operated at 2 GHz. The wavelength
of the transmission line at 2 GHz is 10 cm. Which length can make the input

impedance of the short-ended transmission line to be capacitive?
(A) 1.25 cm.

(B) 2.5 cm.
(C) 3.75cm.
(b)

D) None of the above.

Rad
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22. (4%) A parallel plate waveguide is filled by the dielectric with £=9& and u= to. If
the cutoff frequency of TE1 o mode for the waveguide is 10 GHg, find the spacing,
d, between the two plate.
(A) Lcm.
(B} 0.5 cm.
(C) 1/3 cm.
(D) None of the above.

23. (4%) Fig. 4 shows the reflection and transmission of an obliquely incident uniform
plane wave on a plane boundary between two different perfect dielectric media.
Which one of the following statements is wrong?

Medium 1
En o

Reflective
wave

Transmitted

bl
Medium 2!
; wave

&2, o
Fig. 4
(A) 6.=6.
(B} For the case of normal incident, the refiection coefficients of perpendicular

polarization and parallel polarization are equal.

(C)if 6 >sin™ \/5—2;’—51, the time average power of the incident wave is entirely
reflected.

(D) If an elliptically polarization wave incidents with 9i=tan“\/5172—, the
reflected wave will be linearly polarized perpendicular to the plane of
incidence

24. (6%) Fig. 5(a) and (b) represent the standing wave patterns of a transmission line
terminated by a short circuit and an unknown load (Z;), respectively. If the dmin is
Ag/4 and the characteristic impedance of the transmission line and the source
impedance are both 50 Q, what is the impedance of 2,? {1;: wavelength of the
transmission line)

Short

Fig. 5
(A) 30-j40 Q.
(B) 16.67 Q.
(C) 150 Q. s g5
0) 55, R L

D) None of the above.




