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1. (35 %) Find respective general solutions for following equations

(a) € Vdx +%dy =0

(5%)

(b) (x* + 3y%) dx — 2xpdy = 0 (6%)
(©) _dl = xe* ")

dx ( ) (6 %)

dy _ y\1+2xp .
(d) dx x(xy - 1) (6%)
€y’ -2y +y=x-2 (6%)
(f) Prove: Ve (r%) =0 ‘ (6%)

2. (10%) Evaluate following equation with boundary conditions (0, y) =e ™
8u(x y) au(x y)
oy

u(xy) x>0,y>0.
ox

3. (15%) For z = x + iy, solve following equations.

(a){ e cl-@+id=2. (7 %)
(b) Let flz) =x*+ iy, evaluate : (8 %)
[ 7@z,
where cis acurve y=cos x fromx=0 tox=7/2.
4. (10%) Find the inverse matrix for
S=TA,
i Vi
.cosd sinf 2 2
= A=
where 7 [— sinf cos GJ’ £ ﬂ
2 2
5.(15%) If R(z) = u(x, y) + iv(x, y) is an analytic function, and u(x, y) = exp(3x) cos3y, (a)
find out v(x, y) for R(z) (7%), and (b) calculate R’ (8%).

6. (15%) The d1str1but10n of surface energy of a thin film is

o=x"+ y +2xz.
At point (2, 1, 0), find (a) energy gradient (5%), (b) the unit vector in the direction of the
energy gradlent (5%), (c) the curl of the surface force (5%).
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1. (§%) How to combine two orthogonal linearly polarized waves to a circularly polarized
wave?

2. (10%) Please derive the reflection coefficient and transmission coefficient of a
perpendicular polarization plane wave launched from medium 1 to medium 2. The
impedances in media 1 and 2 are n; and 1, respectively. The incident and refractive angles

are 0; and 0,, respectively.

3. (5%) (a) What is a phasor?
(5%) (b) What is the difference between a phasor and a vector?

4. (5%) (a) What is the skin depth (depth of penetration) of a conductor?
(5%) (b) Consider a typical conductive metal. How much does the skin depth of the metal
change if there is a 4-fold increase of the EM wave frequency?

5. (5%) (a) What is the quality factor of a resonator?
(5%) (b) How does the quality factor of a resonator change if the matenal of the resonator
is changed from cupper to silver?
(5%) (c) Consider a hollow cubic cavity which has a dommant resonant frequency of
10(GHz). What should the size of the cavity be?

6. (15%) Consider a coaxial cylindrical capacitor with the inner cylinder conductor of radius a
and outer cylinder conductor of radius b. The conductivity, permittivity and permeability
of the inside material are o, &, and , respectively. The length of the capacitor is L.

(2) Find the potential difference between the inner and outer conductors. (5%)
(b) Find the capacitance per unit length. (5%)
(c) Find the inductance per unit length. (5%) .

7. (5%) (a) What is a Hertzian dipole?
(10%) (b) Define the directive gain and directivity of an antenna.

8. (20%) Consider a lossless 50( Q) transmission line terminated in an unknown load
1mpedance The distance between successive voltage minima is 20 (cm), and the first
minimum is located at 5 (cm) from the load. The standmg—wave ratio on the lossless
transmission line is found to be 3.0.

(a) Find the reflection coefficient I'. (5%)

(b) Find the load impedance Z;.. (5%)
(c) Find the equivalent length and terminating resistance of a line such that the input

impedance is equal Zy.. (10%)
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B &5 9.1x10° kg 9 EF £ £ 8453 100eV 85 De Brogle g k& ¢ -

—4& linear harmonic oscillator 85 E£ R B e M ET U E TS

2
p%m +ch W RURREREYAE ?‘JT%GF% d -
Fine structure constant X% e °
kFaRRIMNEL -
— {88 €5 m &9k FE Compton wavelength & g o
H#—EEREO0DZEGMEHF » <<>Bh -

ARt EA: (60%) _
RE B =48 1 8% A L9 Snell’s Law (20%)

2Jaﬂ&*1ﬁsg%ﬁ A B2E 12 BT T HE m A LT 8(20%)

% 5 %) #.BA 47 & Fluorescence (5%); Phosphorescence(S%) Raman effect(5%) &
Phonon(S%)

N
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. (40%) FEE TR (RRFREFR)
A. #3188 Early effect & Early voltage ° (8%)
B. t%:‘,’;t, 88 body effect  (8%)
C. 3 £ i Schottky-Barrier diode 85 &4 8 > £ 388 :E-;ﬁ- pn—juncnon diode & 1T 7F
Fl - (8%)
D. # g # A 5 B4 Figure 1(a) » 3% % 1 Figure 1(b) & Figure 1(c)# 0 <t < 3Tz§"$.
ER v, 5D 5EA diode BRC>T - © (8%)

N 0
1 +
D
>
vi(E C=R 3’ Vo
@ () ' ©
_ Figure 1.
E. Figure2 ¥ A % —32# operational amplifier c LA vi ~ v2 ~ 3 B Vs &5~ Vo © (8%)
8R
Vi 3R
6R
v :::::j } Vo
V3 4R
1R }—
V4
Figure 2.

2. (15%) Figure 3 5— 84 E S 2 TR > APEF K - (a) bias current Ic & ? (5%)
(b) ¥ Z i Figure 3 Z M MBEE KT (4%)(c) F KB valvi B veo/vi 8948 (6%)

Vee = 15V Ve =14V
R=10kQ
Re=4kQ
o2]
60kQ Vol
% l) I_o R=12MQ
Ic
o
Vo2
Vi 40kQ I_o
: Rp=6kQ
— 1 —
Figure 3. Figure 4.

3. (15%) # & Figure 4 2§ 2% > %A= channel-length modulation effect - % & &8 V=
2V~ EL(W/L)=02mA/N?> 2L & V4 =50V » 3 K # () de current In (5%) (b) Rin (5%)
() vo/vi (5%)
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4. (12%) Figure Sz F » FrA T R4 §48F E current gain % - (a) 35 K i ]01/I§EF .
(6%) (b) % Ingr=6mA ~ =50 Bl Io1 & 2 (6%) o |

1 |

IDI\L: Io; : Ips i

Teex(Y | [ i
oo,

y

=

T

O D——< Qz

y

Vg
Figure 5.

5. (18%) 3% K i Figure 6 E3&2 (a) loop gain L(s) (8%) (b) loop gain ta4r & £ 2 38 %
(5%) () ERZIRBEM > R/RI2AE ? (5%)
R, Ry
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