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(A) 4~ Whatisthe imaginary part of an impedance in AC circuits ?

(A) reactance  (B) resistance  (C) conductance (D) susceptance
$ 17 % 9F




(B) 5~ FH#72 Hip 110V ~ 60 Hz g i € R > G- BILJE i 28 i B R ie  RY
2Rk T EEEETE SRS

(A) 495V (B) 99 V (C) 77.78 V (D) 110 V
(A) 6+ 1IHM3: L IRA TR V=1V 2 2 2 3 % 58 k=100uAV? » Vo b d&iT 11 T i 42
(A) 0.1V (B) 0.5V (C) 1V (D) 1.5V
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(D) 7~ #- B BT RH F (voltage gain) 3 100 V/V ~ % it £ % (current gain) 5 1000
AJA > RlEac s B 5 £ (power gain) 3 T 7l 2
(A)80dB (B) 70 dB (C)60dB (D) 50 dB

(A) 8~ 145B 4 311" 3 (Norton) % »c T i » 343 H 22T b ig ™ e 47

(A)3Q (B)6Q (C)12Q (D) 18Q
0.25V,
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(A) 9 TA-FoBWEPEY LREITER G 7
(A) #& 35 = 1&=4%8(Zener diode) (B) # ¥+ - 1&4%# (Schottky barrier diode)
(C) # -k = &% (light emitting diode) (D) 7 %= &4 (laser diode)

(D) 10 {24 M5 % vs=sin(2001) » Volvs|dh #iT 11 T i 42
(A)0.2 (B)0.4 (C)0.6 (D)0.8




(C) 11 - BEEERH THWBITMRE % B ¥ pr o> T 7% 5 2 AEHHES 9
(A) B Ads 5 “'M‘v NP S I (B) £ A4d 280k ~ ARG 2 5 &
(C) &6 & F W MG 2R (D) B A5 57 th WiEs 55 %

(D) 12~ 3 B T4t 8, (Bode plots)2_ g @ » ~ 7| HeF R ?
(A) A B2 1 At 54 5 pF > 23 % $Hicy] & (logarithmic scale)
(B) AW S5 4=t~ | PF > s b (dB): H i
(C) AR 2 S A% 5 4p & pF > 02 & (degree) = H =
(D) M ACH 2 A% 5 47 5 5 > B % A% & (linear scale)

(D) 13~ Consider a linear system
X(t):{a 'B}x(t)
0 «

Which of the options below captures all the values of « and g for which the system is
(asymptotically) stable?
(A)a<0,5>0 (B)a<0,8<0 (C)p>0 (D)a<0

(A) 14~ 5 B T2 425 ) (characteristic equation)2 p? » T 5] 5 5 3 & FE2 4y if ?
(A) = f238 enfe > T % 4 s £ (eigenvector)
(B) £ ®&#H ;ffcen = L 0 WL EES frR
(C) i 24+ £ &4 (nonsingular transformatlon) (6 HiSEN7 g
(D) %4 i8> 475N F_r 4p = % Bt 4| ;¢ (phase-variable canonical form) & # -+ pF »
P e s B R ARt - Flaha

(B) 15~ T 7| —“F’f I E ek TP S rgbﬂig?] ~ 2 P 30 AT R SN e (specification) 2
(A) + = P (rise time) (B) #£iL ¥ (steady-state time)
(C) = % p& ¥ (peak time) (D) # = 4z 4% & (maximum overshoot)

(A) 16~ S TMREAPRGI R FIRAFFL > TAIPH S L fy it ?

(A) ‘ﬁ’_]\,}*q"d' AR ! (B) ;fir]“}v]:il—" 9 %E’}’,\l
(C) ;}%H—*q_"y PR | (D) ;}érr}slc'l—k o4 b ]

(C) 17~ higlie® & ch2 L T G e » — B ARBE(pole) B i B chih f3 3 Bicp¥ > ™ 7] % 7 2.4

mAFEIED
(A) F #RFprfe L LT 5 gmrck (B) % > ix k Sidp HHAE TR
w),mWE RIS 3 (D) € Fh S &

(C) 18~ Towmi— fp I BAIN T e ML FH 2 REER LR BT EPFE R
KSR L BIER 7
(A) v bl d E (B) ## ~ i & (C) per izl E (D) &o-F il E

(D) 19~ Nyquist criterion = Jis * %3k 3+ 4m 48 L & chdz ] & 5o o B >% Nyquist criterion » T 71 fcif
& 2 cgn
¥ F’ }3 pﬁ‘.
(A) Nyquist criterion §2 closed-loop system &2 (poles)# P 7 R
(B) Nyquist criterion §2 closed-loop system 7% 2L(zeros)# p 5 B
(C) Nyquist criterion 41 * Nyquist plot % 2| %] k& tierfg LV*
(D) Nyquist criterion £_/** time-domain analysis
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(C) 20 ~ Our goal is to design a control system that can facilitate the iron melting process. Consider
the positions of the poles of the closed-loop system resulting from a particular design.
Which of the following should be generally avoided?
(A) Two negative equal real poles
(B) Two negative distinct real poles
(C) Two distinct real poles, one negative and one positive
(D) Complex-conjugate poles with negative real parts

(C) 21~ - BRFAFDEFAF 5 foax (HZ) > PIETHE-E 18 205000 o % (sample) g0 58 & #7
ZFxAek o PIT AR SRR RED T ()25 ?
(A) T > 1/(2fmax) (B) T < U(fmax) (C) T<U(2 fmax) (D) T > 1/(3fmax)

(A) 22~ You need to design a PID control system for the steel rolling process. In that design, there
are multiple objectives that must be achieved. Which of the following cannot be a possible

objective?
(A) To maximize the settling time (B) To minimize the steady-state error
(C) To maximize the phase margin (D) To minimize the maximum overshoot

(A) 23~ W6 :Eimid Pt 2@ LW 23 Tmp el R 5 50em - #6 f# 5 12cm® >
W ehTiop s ER L Some B R 7L 12om’ s R EI BRI FLFHERY A
0.05cm » H# & £ (¢ 7 B ) s 14cm® o oo chifig e 2,000 0 H 1 s B G
100 # » F5ENF S5ERDT M BREZNFHOBELRR L R?
(A)0.48T  (B)1.08T  (C)156T  (D)2.35T

\

N =100 —— A=12cm?

turns
— I, =5cm
™~ 1,=0.05cm

=2
RN
(A) 24~ $30- BT 4 Bz AR 2L > THR P 5 A7

(A) # ‘I‘E‘-%?urﬁﬁ LW AR RS g ARy R
(B) #& et b3t A MDD IRT S gttt AR §
(C) & = peFuiE K P"'%"E__kiﬁ—ﬁ@ J_LL«};'\E‘_[‘};_ELJ.,
(D) & 4refnmm v > LT R ~ F b L x § T3

(C) 25+ - HipRE #5~ LR 5 280 kfF» R TIH5 21458 » 44 5 50 X
HpRr s ?
(A)1594 %32 (B)1.016 %3  (C)2.089 %3  (D)O0.111 % 32
5 4F X 9F



(D) 26~ % £ 2 0| (equal area criteria) £_* *t 4 47 ¢ 4 & 3¢ awB— BAAFHE?
(W) #Fmin (B) LA R (C) 4 HAEER (D) BEA

(A) 27~ -z dpk# L@ RE T4 F M2
(A) #7152 piimiic (B) # #c2 4p e
(ORERIE S Vil S (D) i B FEon &

(A) 28~ Which of the following analysis is used to determine magnitudes and phase angle of
voltages at each bus and active and reactive power flow in each line?
(A) power flow analysis (B) short circuit analysis
(C) economic dispatch analysis (D) transient stability analysis

(B) 29~ The daily load of a power system varies as shown in the following table. Please find the
daily load factor.
(A)45.23 (B)6759  (C)53.24 (D)78.24

Daily system load

Interval, hr Load, MW
12AM. 2AM. 6
2 6 5
6 9 15
9 12 15
12PM. 2PM. 12
2 4 14
4 6 16
6 8 18
8 10 16
10 11 12
11 12 A.M. 6

(D) 30 - A three-phase, 318.75kVA, 2300V alternator has an armature resistance of 0.35€/phase
and a synchronous reactance of 1.2()/phase. Please determine the voltage regulation at
full-load kVA, 0.5 power factor leading, and rated voltage.

(A)1.55%  (B)3.22%  (C)6.12%  (D)-5.11%

S AFERE (£ 2288 #3225 4 0 B b5 )
(AC) 31~ According to the circuit shown in the following Figure 7, please choose the correct

descriptions.
(A) vy = 10V (B) vo =5V ©)iL=1A (D) None of the above.

0
+ v, —

§2

D3V |,

)

+ vy —
Figure 7
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(AB) %~$%;%—“?&ﬁ*?%@ﬁﬁéﬁﬁ%’Tﬂﬁi* FE2_ 45 it ?
(A) T $ﬁﬁrﬁA“E¢EHOVuaﬁugmov760Hzm@,ﬁuu\J@w
(B) R FdEAaa e FE Y B RGN MIRE LM77 KBS IR S
@)EﬂlﬂOVﬂ%wb\ﬁb’1jﬂ$52M{1ﬁA—25{%ﬁl
(D) #7 Eohis BT > 8- e f = 4p= A58 > - S Pl p £ H ppz &5

(ACD) 33~ According to the circuit shown in the following Figure 8, please choose the correct
descriptions.
(A)va=-1V (B) vp =12V (C)ve=0V (D) vo = 6V

UmD)M‘pM*&ﬁﬂaﬁmaggﬁ,wﬂ;

(AR FELLRES L)
B s g
B)RE B2 T
e
C)rimffl™  TFBLBT N » I ER > TR B AT o s 30k
D) ez BET LFBFLERFA IRFIFLETRI TFFRETRER

R RS E TS S

(BCD) 35~ According to the circuit shown in the following Figure 9, V1 =z11 l1 + 12 12, Vo =221 |1 + 2
I,, please choose the correct descriptions.
(A) Z11 = 20Q) (B) Z12 = 40Q (C) Zo1 = 40Q) (D) Z20 = 70Q)

| I
1, 20  30Q <

Figure 9

(ABD) 36~ § M- BIRBE Y % Benf it TP F L LR F5 it ?
(A) # » g P~ > LR 5 F
@)ﬁﬂmﬁé?
(C) + i3 ¥ = LH 5395 14
(D) v g Z A T RISE £

1%

P-4

(ABC) 37 -~ According to the circuit shown in the following Figure 10, please choose the correct
descriptions.
(A) Dy on, D, on (B) I, =1mA (C) D; off, D4 on (D) 1, =4/3 mA
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(CD) 38~

( % 39-
> —
s

47)

(AB) 40 -

10V 10V

5kQ 10kQ
D, D, D, D,
Ly 12}
= 10kQ = 5kQ
—-10V —-10V
Figure 10

g * T E 2T mk (constant current source) % i & MOSFET =z~ B & # 5 »xeif B

) P B % * BE3E MOSFET #i q:\ﬂd,,, TR TR L AT fy it ?

(A) B3 MOSFET 2 /e S MG 2+ FildE " HTA 1Y ®

(B) i & MOSFET zZ A& S & /&G 2 &k » ¥ 5d - 3R BRI hieT A

(C) #F3f MOSFET 2.3 i % & vt (aspect ratio) 2 H id 3§ A& T o &

(D) »*AZRIRTEX AL T2 ne ) (current mirror) » A4 M T B MOS 2+ ¥
B S

)

L

=

According to the circuit shown in the following Figure 11, calculate the frequency response
of io/is and find the poles and zeros. Please choose the correct descriptions.

(A) 0.5 rad/s < pole < 1.5 rad/s (B) 1.5 rad/s < pole < 2.5 rad/s

(C) 0.5 rad/s < zero < 1.5 rad/s (D) 1.5 rad/s < zero < 2.5 rad/s

Lk
i, %49 0.5F

Figure 11

0 2 1
¢ G- B kA AR 5 D X() = AX(t)+Bu(t) ~ y=Dx(t) - £ * A:{ } B:{ } \

D=[1 1] » 3K T slim% 5 2 fE2 d it ?

(A) 3% % %5 7 324
OEFESERS T
(C) 3% i%“’ﬁ’*
(D) 3% s svid 2 ¥ 4241
3 .1 4, 1

F - B s kuend 9 % (unit step response) & r(t)=1—7e‘ —ge —Ee‘ﬁt » BT 7

P 3% % SLE A Sdg(transfer function)# 12 & Fidy i ?
A 7 2BHEEEC AR 2 2L Te 7t

(B) 77 BEFNRET AT ERT d 2+ X T o F bt
(C) 7 @ B £ poif BciB B BAf BT 5 & b !

(D) #77 t&=BLH #ic(residue)3= & -] 1 eh & o
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(ABD) 42

(ACD) 43 ~

(AB) 44 -

(BC) 45-

(BCD) 46 -

(ACD) 47 -

(BCD) 48 ~

- o FRddlk A R (damping ratio) T ehdrdt > TSR L T FE2 45 it ?

(A) Frept 2t 1 RIAEEIL S h 2 226 b i i icdd > RS BT
(B) Frert 1> RIE PRI Sdpk f 149> & «w%

(C) Fror 1t 2200 RIS 5 L FEmIT > k55 4R

(D) #Fre b 220 PIH #2432 5 1 F 3ne %‘7 "k fu;w °

7 B T4 S (transfer function) ek A 1 > T 7 ﬂ P FEZ_ dmit ?

(A) 45 308 r Har e 2bpr &k ki(linear time-invariant system) - 3 % &

(B) i iy ~ % dpcdr by I R RS Sl %A 5 I (step response) 2
% ## $% (Laplace transformation)

(C) & xeen¥r s 4~ 4% i (initial conditions)35 B3k 5 % &

(D) ## Exvﬁ”z—‘f’f?ﬁie?] » 3 B

T M Rer-A% v B (Routh-Hurwitz criterion) 2 3 » F 5] 3 & 22 45 3 7
(A) 7 -2 M PR kg WA

(B) ¥z iz s T o + Lg% g dhenil2 B

(C) ¥ ik T A 2ips § k SLenfp R TR

(D) # it 25 chiddiew 1 A s iy o i

FH - 7 % 2H P (root loci) iR 387 % T g e g2 kAT o

F(s)=s" +ais"*l +..+a,,5+a, +K(s" +bls,mfl +..+b,,S+b,) > T Al .%z L1 EE2

fo it ?

(A) #-F(S)3 Rl FF% 013 g K2 i e > 415 KARRI(K rule)

(B) Kz &8 fr—o0+o02 [ % 1t

(C) 42 Frai (root contours) % Az — B 14 b Slct 1t Egﬁjﬁﬁﬁ

(D) 1R #p £ 3 4 42 #Li* (complementary root loci) s & 4L % = 2 2 $ui* (complete
root loci) » % 2T um 4 S T 5 e b AL e

RN ﬂiﬁ E = ek fﬁ&:’l(ﬂxed configuration design)2_ :f S P 324 5 3@ > 2 F

41 % (controller) 2. & £ > ;% ?

(A) frd1 B e b L0 - 42> 5 T L& 1346 % | (parallel or cascade
compensation)

(B) Fdl Bt chw gppe s b > 5 T w 34?1 | (feedback compensation)

(C) i;';# Bk oEe T 78 5 a4t tF | (feedforward compensation)

(D) ok fk BfcA 2 s S d B v 204 0 5 TR w4E 4] (state
feedback compensation)

™ 7 & LI R (Nyquist criterion) # {2 2 £ty it 7
(A) # i S HRR TR L0 R TR

(B) #& ik .?«uB.*:’F"* Ly

C) #* kAmf B4 BHwEa ks

(D) ¥ * ki3 sczbamfs 4 2t

12 7 5 - 20 BB - 1 Z=20230Qenf 0 11T w3 2 T F Rk
frH L FE?

(A) Rin1=6230Q (B) # 5 % P=6235W

(C) & % Q=360VAR (D) 4R {3t & S =T20VA
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@ V =120.0°V z

Bl 12 Hip2ind i

Z=20/30'Q

(ABC)49-~ F BT 4 e Fipinanty 7 va?—‘F,'z SRRz kit ?
(A) &4 e (bus)“’ kG Hef s (swing bus) ~ PQ ®ii g ~ PV
(B) - BRAEHF PR FEFE T I RRA) SRR E A \;&;4
(C) = #g 4 &% (Newton-Raphson method)v’ 1§ ¥ & 4B 'L (Jacobian matrix)
AFAAFEFAZ A HTRA ) ETRAE DRSS T F D
(D) +ci& %]+ (acceleration factor) #_#* »*{-:# (% g (fast decoupled) T # #int 52 7

(BC) 50~ - 51054 ~ =49 ~480V 50 Hz - 645 « Sl £ % 5 4% 8 T # 48 » = 7 ip %
I FEZ 45 i ?
(A) ZR BT 2 F##E 5 1200 rpm
(B) :7R M ® 152 % A HiE 5 960 rpm
C) B R B b if 2 f £ 7 2@+ B 5 5 2Hz
(D) 2k B &2 3R L f {*dhigE 5 61.838N-m

(ABC) 51~ e b3 T ar & B8 < 4 i
(A) & % THRRTR2LI93 {TEL AP
B) A T F 7 Aplhip i
C) A fehatpaipé L fip %
(D) A7 » T4 iz Fa - AMF QT a @@ 74 % S g it

A
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W
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(CD) 52~ # /& 69kV > = 7]:5_’@7_%5_@?]?“5&16 8 £ > &4p e redi 0.125+j0.4375Q/km 5 & RS
ﬁ“%@a 64KV fi o7 F4F 24 F 5 120MVA 2 s 5 T LO P > T 5 fp
@ﬁm% (E NN s
(A) ETHRTEV, =63kV (B) TR} FVR=-7.8275%

(C) @iyoct 7=94465% (D) ¥ T H* & #ij 1 Sy =127.03IMW + j24.6090Mvar
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