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1.

Let R=1ks2 in the circuit of Fig, 1, find v;, v, vy, i, i/, and iras function of v; for (a)
R=occ and (b) R=40k 2. (20%)
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Fig. 1

In the RC circuit shown in Fig. 2, the switch is closed on position 1 at t=0 and then
moved to 2 after the passage of one time constant. Obtain the current transient for (a)
0 <t <t (b) t >t (20%)
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Fig. 2 .
In the network shown in Fig. 3, the two equal capacitances C and the shunting
resistance R are adjusted until the detector current /p is zero. Assuming a source

angular frequency @, determine the values of R; and L;. (10%)
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4, Athree-phase, three-wire, balanced, A-connected load yields wattmeter reac}ings of
1154 W and 577W. Obtain the load impedance, if the line voltage is 141.4V, (10%)

5. For the RLC series circuit shown in Fig. 4, (a) derive the half power frequencies w,
and @, (b) derive the quality factor Q. (20%) "

Fig. 4

6. Considering the autotransformer shown in Fig. 5 ideal, obtain the currents Iy, L,
and I.. (20%)
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The real power delivered by a source to two impedances, Z1=3+j5 Q and Z,=10 Q, connected in
parallel, is 2000 W. Determine (a) the real power absorbed by each of the impedances (10%),
and (b) the source current (10%).

2. For a conceptual single-phase, phase-shifting transformer, the primary voltage leads the
secondary voltage by 30° . A load connected to the secondary winding absorbs 50 kVA at 0.9
power factor leading and at a voltage E; = 277 £0° volts. Determine (a) the primary voltage
(6%), (b) the primary and secondary currents {8%), {(c) the load impedance referred to the
primary winding (8%), and (d) the complex power supplied to the primary winding (8%).

w

A 30-km, 34.5-kV, 60-Hz three-phase line has a positive-sequence series impedance
z=0.19+ j0.34Q/km . The load at the receiving end absorbs 10 MVA at 33 kV. Assuming a

short line, calculate; (a) the ABCD parameters (10%), (b) the sending-end voltage for a load
power factor of 0.9 lagging (10%).

4. Given the open-delta PT connection shown in Figure 1, both PTs having a voltage rating of 240
KV : 120 V, the voltages are specified as Vg =230£0°, V- =230£-120°, and
Vey =230£120°kV. Determine Vap, Vie, and Ve, for the following cases: (a) The dots are shown

in Figure 1 (10%). (b) The dot near c is moved to b in Figure 1 (10%).
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5. Consider the simplified electric power system shown in Figure 2. The values marked are
admittances. Compute the elements of the bus admittance matrix Yuus (10%).
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l. Solve the general solution of differential equations: (84 25 4)
(1 %=2x+l S )
y___ y
@ dx 1+ 3xy (102)
3) [(x-2)' D*+(x-2)" D* +4(x~2) D] y =3(x-2)’

n

d
dx,;y] (10 49

[Note: D"y =" =

1 0 -1
2. Let A=(1 2 1|, (FAA4 25 4)
2 2 3

(1) {ind the eigenvalues and eigenvectors of the matrix 4, (5 4°)
(2) find Pand P, then diagonalize the matrix A by D= P AP, (5 %)

@) [£-64+114-71] =2 G )
4) If X()=Q()C isthe general solution of the system X'=A X, find the
fundamental matrix Q) =? (10 4°)

3. Use the Laplace transform to solve the integral equation:

»0 =3+ [ yaycos[2(t - )lda (AAL# 10 )
4, Use the Laplace transform to solve the initial value problem:
{ ?x -.y=4! » X(0)=x(0)=0. (FAE3# 10 77)
xX+y-y=0
5. Find the inverse Laplace transform of
Gs)=e™ In{[(s ~2) +3) [ i(s? —4’)’} (A 10 4)

6. If f(x)=x* for 0<x<2, find its either (a) Fourier cosine series or (b) Fourier

sine series (In other words, please work our only (a) or only (b), and your should
clearly indicate your choice). (FAHE 104

7. If the Fourier transform of f()=e™u(t) is F(w)= +l_ , find the inverse
a+jo

2=
ei( w=7}

—_— ik s
5+ (@=3) (F&AE 10 47)

Fourier transform of ’ G(w)=
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1. Consider a electrical network shown in Figure 1. Find a state-space representation
(state equation and output equation) if the output is the current through the resistor

iz(®. (15%)
L
4{0—00‘0‘\ Node 1
» i1(1)
2016 l R I < C
ig(0) i
Figure 1
2. Consider a unity feedback control system shown in Figure 2 for the open-loop
. k 1
transfer function G(s)= .
‘o (S.) (s +10)s? +4s+5)
(i) Find the range.of £ for the system to be stable ? (10%)
(ii) Find the actual location of the closed-loop one negative and two conjugate
poles when the system is marginally stable ? {10%)

G(s)

Figure 2
3. Consider a unity feedback system shown in Figure 2 for the open-loop transfer
, 60(s +1)
G(s)=——~
function G(s) SG—28)

(i) Find the output response ¥(t) for the unit step input (r(¢)=1, ¢20).

(10%)
(i) Find the settling time for the output response y{f)- to reach and stay within 2%
of the final value, (5%)
4, Consider the unity feedback system shown in Figure 3.
(i) Make an accurate plot of the root locus. {10%)

(i) Find the breakaway and break-in points. (5%)
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(iii) Find the range of X to keep the system stable. ; (5%)
(iv) Find the value of K that yields a stable system with critically damped
second-order poles. " (5%)
(v) Findthe jw - axis crossing. (5%)

R(s) 4 | K2+ C(S)__
_ (s=2)(s-1)
Figure 3

5. Consider the system shown in Figure 4,
(i) Find the range of K for stability by using the Nyquist criterion. (10%)
(ii) Given K =0.1, find the gain margin and phase margin of the system. (10%)

RG) + k6-n | €6
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(s-2)

(s+2)

Figure 4




#] A3/

oL B 37 & M B &K 2

BN/ AT : AR
98 BRAE R I A SR A A

FHE : HIER

AR M0 20 4 100 9 HRHAREES LR ESRGELEREL  RERTH
% L]

1. B¥MF:
(@) S%)FRALEERL T » TR (Process) B AT &4 (Thread)z £ £ ?
(b) (5%) 3% R A 4 By 3% 31 BF » 343919 B (Polling Loop)#s &) 52 + B 4% % (Interrupt Driven)
Wz 282

2. H—AREEGERGFIE 200MHz R — A A EBAEPITH EASGETHLHATY
Cycle Per Instruction (CPI)- & = & 4 3F B £ 34 R EEG B X RGO RAETIE 48
REF !

(@ C)FPRES AT EAEHARXFAEH CPI?
(b) (5% bl & 32 B A PSTEM ) L X 5T AT A4y Million Instructions Per Second

(MIPS) ?
& &=
aoETHES Fr & & CPI absETHEs #®F
A 4 A 5
B 2 B 2
C 1 C 1
3. B—A—EA itk BeEiE
(@ GWHF B — AN RS DESE?
(b) G%)HF B — AL Ak B EERE?
(©) (4%)3k BB — e AL AT 2 Ao ik B ey 4 25 SL4R 8k 2
c 4-bit adder 1 I__ 4-bit adder <0
4 [7:4] [7:4]
L ]
. —] ] Cs | 4-bit adder . C
. 0
NPRSRNIR 2]
\T(‘ ! VoY oy oY
CS S‘? SG Ss S4 S3_ Sz S 1 So
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. H R BT AT SRS (Stage) By ¥ 4k (Pipeline) jo it B H TRA PR =ZHHERLT R
2 B ersg A A(Clock Cycle)ay EH-BF R » FEMNER T 2 3 Ao @M E R » 2
ALEERGEHRATR | e EE e @ e
(a) (5%)4e 4% Hazard 9L BHPOLT » FEBRRABEARLE BPIT 4 BEHELAAE R 00
SEIEI HyfT 7
(b) (5%) 4% 4 Hazard 49328 LT » BAAR L FHAT n @IE 4 P78 204 0HT8 8 B4 7

. R B 68385 45 4 H(Assembly Instruction Set) » T LA 5 R 45 4 S RISC)4
#IBLRECISC)» —KH - FM ¢
(8) (5%) BTH i 4 BRISCOAH R L H bR TR SBAR A LHBATERA ?
(b) () BITHBBELEUREZAHBLELCLUREBHRREAT Y L EO T K
(Multicore) 8y &2 4% ?

. (10%) HGt R B ey F XA T Hr A (interrupt handling) #9347 5 5

. (10%) X :A shared-memory 7 X 3% it — {8 4& 4% 3 bounded-buffer producer-consumer [ 23 &4
F R, o (FTER Z R 6 4T3

. (5%) HiReAWsE e T 4ges 2k | (circuit switching) & T 43 %%, (packet switching)
) LAy 5, o
(5%) i Tesgdh, R T oH B, 2 FAL -

. (5%) 43549354y & (phishing) ?
(5%) et R sk (Internet) & A HRLFS 5 RATH4EA cookie 3538 cookie FTA K ?
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10.(10%) T B =% JavaB X » SFEHBEAHPMULER

public class YunTechExam
{ /7 £8X
public static void main(string[] args)
{ // g#z%
int x, vy;
X =y = 10;
System.out.printin("x++ = "+x+++":x
System.out.printin("--y = "+-—-y+":y

+Xx);
“+y);
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(@) (5%) (b) (5%)
fori=1ton fori=1ton
forj=iton j=i
fork=jton while j >=2 do
end of k loop Jj=jdivs
end of j loop end of while loop
end of i loop end of i loop

2. F—ALEZAER » kTR » MBS D 628 2 B TE -
a(l,l) a(l,2) a(l,3) --- a(l,n)

0 a(2,2) a23) - a(2,n)

0 0 a(33) - a3,n)

| 0 0 0 -+ a(n,n) |

(@) W) BEHEMAEMEAHMAFZMSE | Byte > 3 a(ll) Za57emat® B M AR
Row-Major 7 X #4445 » #ME— LK a(, ) T at 4T ?

(b) (%) RXFMAEHR S HMAFEME | Byter Fa(l,)) 24k Faus B ALK
Column-Major 7 XM AEE7E » 3 RIME—TF a(i, J) B9BETF 1Lk BT 7

3. (10%)HStack) LS HERLETEBRAKLTEZHIHSENEM > 77 :%5512
Subroutine Call + g 32 Recursive Call ~ % Infix #L# &k~ K815 % Postfix L EHT K
Fubtig st & Stack Computer - $5A M R B IHEA TARAGIHARE?

4, (10%)3% bk 34 A 4 4 % 7| (Linked Lists) $1 i 7| (Array) 7 X R KR e B e 53k ?
Sk ik & 7 : B3]

4 2%
%3 1
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5. (10%) 7 — 48 = 7 #f (Binary Tree) » o R KB ¥ A (Infix) B H ik » LA F 5

EFGBHCDATRS - 4w 4% 8844 /- (Postfix) i s3% » £ A5 % GFEHDCBTSRA « 3% # b
—AMZEHE ERAES?

(a) (3%) 3FHLBA AR Z B 7 & 3 (Graph Traversal) » # 7| R HHEE M EHAHRA o

(b) (7%) #EB—Airey &% E (Undirected Graph)  # 54 pseudo-code % 4E{T 435
A28 F R AR ATAE A & RS SR 44 F % (Depth-first Search) » 34X A5 F B4 AT £
WA EEIRS (AR

7. () (5%) X3R4 PRy F (Internal Sorting) fu #h4F4% F (External Sorting) Z 2 £ ?
() (5%) %t A % K44 F & (Fibonacci Search) #ATILA 4T ?

8. #EB Az @ g s (deap) -
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() (5%) B =G N—MEME 4 R BHERBE R T ? (FARERLER)
(b) (5%) & B —RIEREIE S RIE X ERBEAT? GREREHER)

9. (10%) —EAFEWMHFFINRT B 8 F 250 mAH BEe o QA SGERA S £ £ (perfect
number) o Ao | A 6 B (ERS6RL) F 123 M 14243=6 > Bt 6 L%
£ o AEAS S Ak 0 B [+24428 » ¥ 8 R R 7 A $ o &1 pseudo-code HAEAT 4
ERARXETRME—2X > HETA 10 2] 10000 ¥ F B PR A B AT > E4E
MEEEAMBARNGEABREREL

10. (10%) #34 pseudo-code HAEAT &35kt R IEF Rigi — R A » B ARB@Fo g
RN TRl D LA N sk (N THAB 10 42 BEEE) - fldo :
AT S8 @ N B 120 ME 4A -
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1. In GaAs, the mobilities are p,=8500cm?/V-s and p,=400cm’/V-s.
(2) Determine the range in conductivity for a range in donor concentration of 10" <Ny
10%em. (5%)

(b} Using the result of part (a) determine the range in drift current density if the applied electric
field is E=0.1V/cm. (5%)

The secondary voltage in the circuit in Figure 1 is v; = 24sinwt V, where /= 60Hz. Zener diode
has parameters ¥z =16V at /=40 mA and r.= 2.0 Q.
{(a) Determine R; such that the load current can vary over
40 £ L £ 400m A with Iz =40 mA . (5%) )
{b} Find C such that the ripple voltage is no larger than 1.0 V. (5%)
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Figure | Fig.g:l_xre 2

3. Design R, and R; to achieve maximum symmetrical swing in the output voltage and to maintain
a bias-stable circuit shown in Figure 2. The total instantaneous C-E voltages is to remain in the

range .0 =vep and the total instantaneous collector current is to be ic=0./m4.  (Note: =100,
Vaefon)=0.7V and V4= o) (15%)

4. The parameters of the transistor in the circuit in Figure 3 are #=150 and V=00,

(a) Determine R, and Ry to obtain a bias-stable circuit with the Q-point in the center of the load
line, (10%)

(b) Determine the small-signal voltage gain A= vy/vs. (5%)
VAT Y
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5. For the PMOS common-source amplifier with a source degeneration resistor and a load capacitor
are shown in Figure 4. The parameters are : Fpp= +5V, Vss=-5V, Rg=200kQ,

=3.2kQ, Rp= 10kQ, R, = 20kQ, C.= 10pF, é yPCa,%=0.25mAN2, Vip= -2V, 1=0.

(@) Perform DC analysis and find Ipg, Vasp, Vspp, &n. (Q represents quiescent point). (8%)
(b) Draw the small signal equivalent circuit diagram. (5%)

(c) Calculate the maximum voltage gain |4 yinar. (3%)

(d) Calculate the time constant and the comer frequency. (4%)

6. For the differenttal MOSFET amplifier shown in Figure 5, the circuit parameters are ¥pp= +5V,
Vss=-5V, Rg= 80kQ and Rp= 40kQ. The transistor parameters are Vry= 0.8V, 1 =0,
[l 2#,C., E] = 0.05mA/V?, [1 2#,C,. E] =0.ImA/V?,
2 L/, 2 L),
(a) Calculate the reference current Iger. (5%)
(b) Determine the quiescent currents of M; and A, (5%)
(c) Determine the range of common-mode input voltage. (5%)

. . . . v
(d) Determine the differential voltage gain A, =—2 where v, = v - Vo1, Vg = v; - V2. (5%)
Vu

7. Figure 6 depicts a current-to-voltage converter. The current source has a finite output resistance
Rs. Assume the parameters of the operational amplifier as the following : (1) The finite open-loop
differential gain is 4,4 (2) The input resistance is infinite; (3) The output resistance is zero.

(a) Show that the input resistance is givenby R, = l Ry
+

. (5%)

od

(b) If Rr= 20k and 4,= 1000, determine the range of Rgs such that the output voltage
deviates from its ideal value by less than 1%. (5%)

'V.l')ﬂ

Vi RG

Figure 4 Figure 5 Figure 6




