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[1] B2 ST 220 cfsiM 2t & E20 EolA 2. (207H)

HU

[1] Answer the following questions regarding the parallel resonance circuit
() QI E 7} O| A X 0l A0l o2l 3|22| BT FIt=: £, (Ho)Z T8tat. ) below. (20 pts)

(a) Find the resonant frequency f; (Hz) of the circuit below, assuming that the

(b) AEHE 7t O| 4 O|X| Z3t0] 2 Q2| Mets 21 ULt 0] O] ¢ X O X| Xt 2 inductor is ideal. (2 pts)
HEE B3 S7t MR E 8 S7t 2| HE L X, )Z2 B2 3F)
(b) Assume that the inductor is not ideal and has resistance of 2 Q. Express the non-
(c) ()| IEH S7I3|2E HH 37X 3|20 MUSIH EE0| 10|&|= FFIF ideal inductor in terms of parallel equivalent resistance (Rp) and parallel equivalent
It== f, (Hz)E 752t GF) reactance (X)) (3pts)

@ (02 2=z HFEL

P22t StLte| M, 1Y H, HIHA[HZ O|R0{T EE
S22 moig = QULh ST FOb= f, (Hz) O A 2| it Y 22§ 18

(c) Replace the equivalent circuit obtained in (b) with the inductor in the figure below

and find the resonant frequency (f, (Hz)) that will result in the power factor of 1.

2t 3F) (3 pts)
(e) Quality factor (Q value)= o ™} 2|ME| MOl H|EO0|C} Q g2 75t (d) The circuit of (c) can be expressed in the form of parallel circuit having one
2t 33) current source, one resistor, one inductor, and one capacitor. Draw frequency-

domain circuit at the frequency of f, (Hz). (3 pts)
(f) Bandwidth (Hz)E +3t2t. 3H)
(e) Quality factor (Q value) is a ratio of the reactive power to the average power. Find

(@) ST A HIAHO| 52 M7 A7|E #5t2t 3F) the Q value. (3 pts)

(F) Find the bandwidth (Hz). (3 pts)
10*cos(wt )

mArms N\
C) §Rs=100k9 24 uH —— 15nF

(9) Find the amplitude of current flowing through the capacitor under the resonance.

(3 pts)
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[ ]
°
[2] O|X|e] AX} X B =&tst o2l e 2|27 U= ujf of2ff 2o &5t e [2] Consider the circuit containing a unknown element X as shown below. (20
°
Al2. (20F) e pts)
°
[ ]
°
(@ AKX 23 AZEZ 0.01[Q] QA S| AH|MEHO| Z|CHIt £E|l= AKX X o  (a)  Identify the unknown element X to maximize power on 0.01[Q] resistor
°
= dol5t, O XS FotA 2. (12F) ° connected X, and find the circuit value for X. (12 pts)
°
[ ]
°
(b) E 7|X2 0.01[Q] oA X|CH AH|MHE FSIA| 2. (8H) e (b) Onbasis of (a), find the maximum power on 0.01[Q] resistor. (8 pts)
°
[ ]
°
[ ]
°
[ ]
°
[ ]
°
[ ]
°
[ ]
°
[ ]
°
9[Q] Turn Ratio 100 : 1 °
A‘-.f'ﬂ‘-f‘v . :
- Vx < °
< < 100 [Q] . < 0.01[0Q] ®
- [ ]
@ =10 cos(10t) [V] ovx | 2| S o
- Unknown °
g % 10 [H] element ®
1H] & ‘F X :
L | ] .
_l_ Ideal Transformer :
[ ]
°
[ ]
°
[ ]
°
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[3]1 OfzHet Z2 3|20jA, loa =0 ot E zx|ciste 2 MEsa 0 oot [3] We want maximum power to be transferred from a source to a load.
| =)
ﬂ

CHE ZE0 EotA 2. (20F) Answer the following questions. (20 pts)
(@) a-b terminal Of| A HI2}E source ££292| Thevenin S7} 3|2 F5}

Ale. (88)

(a)  Find the Thevenin equivalent circuit for a source looking into a-b terminal.

(8 pts)

(b) Load E&20| utE Z|Cicte 2 ™MEYSH7| @e matching network &

TSI 2. (87)

(b)  Design the matching network including ideal transformer for maximum

_9.

ideal transformer £ AfES
F&et power to be transferred to a load. (8 pts)

(@  Load0f &&= =0 T & FotA 2. (4T
B (c)  Find the maximum power transferred to a load. (4 pts)

e e
- ———
— ——

e 1 mH

Matching
network

Load
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[4] Ctg =S WESHE 22 Xpo| Y St E{of Cjs] ZE20 HoHAL .
(20%)

Z1: Center frequency = 10.01kHz

Z42: THY=(BW) = 19.98kHz

Z743: 2MHz 0| A 0|£0| -60dB 0|}

Th 2= pole2 MZ 108] O] EOIH /A== ofzt.
(a) == TES= S| 28-S Bode plotOi|A] LIEILIA[2. (EHRIE E

%
Al SHAI2.) BF)
(b) (a)Q] transfer function2 FIA|2.(5%)
(©) (b)o] 3|28 of2f Dol £r9l 3|2 B2 08Sto) RS DR BLh A
W= CHR| 2|25 0| 830 HASHA|R. B, 71, Z2= R, C, RCA &, RCH

220 7Y = ULk ol Z blockdf|= Rt CE 242t Z|Tf 170 7HX|2F A+

2 == QUCt (op ampe Ol H0|2td 7hgetet) (58)

—{Z1 -
RS

e 2= >

b

n

A
rn

(d) ()0l M op ampQ| O] 5 A(w)= 10%/(jw+200m) U} HAH st BE= A
1~35 TES=717 1 0|78 2Bt 2. (58)

[4] Answer the questions about minimum order band-pass-filter satisfying the

following conditions . (207)

condition 1: Center frequency = 10.01kHz
condition 2: band width = 19.98kHz
condition 3: Gain at 2MHz < -60dB

Make sure p; /p; =10 when p is pole and i>]

(a) Sketch the Bode plot of the filter satisfying conditions 1~3. (Specify units when
drawing bode plot.)(5points)

(b) Find the transfer function of (a). (5points)

(c) Design the filter in (b) by using minimum ‘Unit’ shown in below figure. Z1, Z2 is
composed with R,C, RC series, RC parallel. The number of R and C are limited to

one respectively for a block Z. (Assume op amp is ideal.) (5points)

—{Z1 -
noen

< Unit>

(d) If the gain of op amp , A(s), is 10%/(jw+200m), Filter designed in (c) still satisfies

the conditions (1~3)? Explain the reason. (5points)
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