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1. (20%)

Find the Thevenin equivalent of the circuit to the left of nodes A-B in Fi g. lwith /=10
~ for (a) R;=co and (b) R;=50k 2.
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2. (15%)
For the two-port network shown in Fig. 2 find the values of Ry, Ry, and C, given that
the voltage transfer function is

H.(s)= Vo) __ 02
Y V(s) s*+3s5+2
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Fig. 2
3. (15%)
For the network in Fig. 3, find the value of the source voltage V which results in
Vo=5£0°V.
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4, Obtain the complete power triangle for the circuit shown in Fig.4, if the total
reactive power is 2500 var (inductive). (7%) Find the branch powers P1 and P2,
(8%)

® ©
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749 7602

Fig.4

5. Measurements on a practical inductor at 10 MHz give L= 8.0 uH and Q, ... = 40.

Find the ideal capacitance C for parallel resonance at 10 MHz and calculate the
corresponding bandwidth £, (15%)

6. Obtain the dotted equvalent circuit for the coupled circuit shown in Fig.5 (7%),
and use it to find the voltage V across thel0Q capacitive reactance (13%).
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L (8) 2%) st iR T MZER (sparse matrix) ey Fafssdhe
(b) (10%) 4 (a) -t 3t — 8 &1 42 X (subroutine ) §8 4% — 187 346 M4k 4§ E (transpose ) »

i A pseudo-code RAETAFBEYRAET R HARATEG MBI -
() (3%) FHRE ) S XS AR AT ?

2.(8%) % R (paging)™T A ;A E 2 ESin i (virtual memory) - 4 i £R ARITER
o SRR R AR S B @ %28 % 85 § 4 #(page replacement) H o o
LRU (Least Recently Used) ##Ro%% : €5 2B —MA4RIEL T4h4d, 5§

L REAKMAMEA BN A i%.ﬁﬂﬂ%#&f%.#ﬁ?ﬂ %o WER A (stack) HIFRTR
LRU# 4 9% » 3% M pseudo-code HAEMT A1 iE R R R B 5 R h s ip et

3. (2) (5%) i —EAAEE: % 7] (circularly linked list) & % #8447 &7 AR
3y® +2y° +1 «
(b) (10%) R AHE B BRAARE § flﬁﬁﬁwﬂﬁfﬁﬁ#}ﬁ@%’ o) » (BREER

FEB A XREET)

4. (a) (9%) BH =-F B &kAF# X b9 (pattern matching) » 34 i — 2 T A8 5% ok B A
-LE-—I—

R o 39 pseudo-code RAEATAFIEEMBXETRIH
(b) (3%) #H3ts E(a)ﬁﬁ:kaféﬁﬁ}%zgfﬁ.ﬁ%&%ﬁ 6
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5.4a b BHRAEEEE-
(@) (5%) 1A s&:@(recurswe)éﬁ % AK H— A R B4 T A2 B B (Greatest
Common Divisor, GCD) = *%u.pseudo -code RCET (2R TRIGAZ)RMML -
(b) (5%) 2 a=1288 » b =88 B R RIARDERZIHATHH «

6. (a) (3%) 4£—{BE M ¥ » 473 4 & 2 (articulation point)?
(b) 3%) WX HEL ?Zﬁﬁ%‘éﬂﬁﬂﬁﬁﬁﬁ SR
(©) (3%) £ —ER M .+ 4T3 biconnected component? *
d) (3%) RPL BB+ 2ArH H biconnected components »

7. (8%) 5% — 3R IE % 89 = 7ot (nonempty blnary tree) T o 4 n, &4 % B (degree) 02
HEEAEE A REA2ZHAIE  RIEAn =, +] o

8. (a) (5%) E4F —18 3k & M (hash function) 18 %4 /& Tk B 472
(b) (5%) # % —#dkfhi(key values) 18 22213112213 92 16 » 3AFETREEHF]
AFFNERERIED)BASE 10 BT Hmat EEH0R9) » %25 L4
(collision) i 3L » A% & LR eGSR FI Y o
< hk)= k* mod10 » » LR mod. ﬁ,f;}ﬁ(modulus)xiﬁ. k:%és%{ﬁ

9. (a) (6%) Rix3 -*’fﬂ-‘%#&‘“é-#?)—?‘-(toPological sorting)i# H- 7% o 3% M pseudo-code S, C3E &
I - . [ :
(b) (4%) &hz—-{@ﬁﬁ ® &uEZﬁﬁ'T , dwa«h mﬁﬂ;—;ﬂl e — 4T g e 4 A 3k
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. The voltage v(t) =141.4coswtV is applied to a load consisting of a 10Q resistor in parallel
with an inductive reactance X, =L =3.77Q. Calculate the instantaneous power absorbed by

the resistor and by the inductor. Also calculate the real and reactive power absorbed by the load,
and the power factor. (20%)

. Three single-phase two-winding transformers, each rated 400MVA, 13.8/199.2kV, with leakage
reactance Xc=0.1 per unit, are connected to form a three-phase bank, Winding resistances and
exciting current are neglected. The high-voltage windings are connected in Y, A three-phase
load operating under balanced positive-sequence conditions on the high-voltage side absorbs

1000MVA at 0.9p.f. lagging, with V,, =199.2Z0°kV. Determine the voltage V,, at the

low-voltage bus if the low-voltage windings are connected (a) in Y, (b) in A. (30%)

. Given the symmetrical components to be Vy =10£0°V, V; =802£30°V, V, =40£L-30°V
compute the unbalanced phase voltages V;, V3, and V.. (10%)

. An area of an interconnected power system has two fossil-fuel units operating on economic
dispatch. The variable operating costs of these units are given by

Cy =8P, +9x107P2 $/hr
C, =10P, +8x107°P? $/hr

where P; and P; are in megawatts. Determine the power output of each unit, the incremental
operating cost, and the total operating cost Ct that minimizes Cr as the total load demand Pt =
900 MW. Generating unit inequality constraints and transmission losses are neglected. (20%)

. Aset of nonlinear algebraic equations in matrix format is given by

A
=] 2| <y
S

where y and x are N vectors and f(x) is an N vector of functions. Given y and f(x), we want to
solve for x. Explain how to solve by the Newton-Raphson method. (20%)
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('10%) T @R E X R # 78 F2(Sum of Products) & 5X, -
W+X+YYW + X'+ Z) W+ Y+ Z) W+ Y +2)

(10%) 7 F B & D % it & % (D-Flip/Flop) 3t — 18 & &A% 5 (Negative Edge Trigger)#
w943 7oA £5 %6 77 %5 (Shit-Register) » (T WAL E B AL T HER)

—1CK

E_—

(5%) (a)¥ 15 A w48 4 $ir AR & RI(NAND) R 33t B A 8RR (CK) #8984 SR #24(Latch)-
(5%) (b)3%5 5 H 3k SR 24 Tk ey A& o

HERTHAREHAXLERBATIER
(4%) (a) BIOS

(4%) (b) DMA

(4%) (c) CPU

(4%) () 355 i w4z 7t Gray-Code 258t {3 F oy R &
(4%) (b) 3 oA X = #24% Gray-Code #5854
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6. Embedded Linux k£ 4 422 ERANBAY Linux L A4 35 Linux EE 2 5L
Embedded Linux fF ¥ A #69 2 R B ? H4A B —E X A L BB AGRA ¢
(@ (5%)Linux $ Embedded Linux Af{& A #5788 F & (Hardware platform)# 7 £ & 7
(b} (5%)Linux $# Embedded Linux Af#kH & % #45-w(Linux kernel) St 8 A -G 4R
(Loadable kernel modules)& {7 £ &£ ?
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7. —fR AR % 4 44355 3% 44 (Assembly Instruction Set) » T 544 B4k #5354 £ (RISC) $238
BAH(CISC) » = K#A - 35 R ¢
(@) (5%)3% P44 48 4 BRISOR ) RIZ B A THE 7 FITHRIE?
(b) 5%) T4 15 4 HFRISC)A &y R I Z B FHBAK & HARRATIRA ?

8. A4q Java #2 X35 (Java Language)$it Java Ji #2144 % (Java Virtual Machine) » 45 3] #6-& B
Pt A K A S8 B R AR T AR 7 SR T Java BN AT B 60 B RAE R54F &R 54 ¢
(a) (2%)4h 144 & &) 451£(Object oriented) ?
(b) (2%)T 4§ +£(Portability) ?
(c) (2%) & % =7l 3 1% il 4 22 (Garbage collection) ?
(d) (2%) & 4% #9358, 32 fE /7 Network layer support) ?
(e) (2%)%} 58 & 42 X & (Dynamic loading Java classes) ?

9. R Zkitde % p WAL EIERMAE S ¢ 0x226(74 » 1 ptrl #3LAF LG RIE
AL 0x22ﬁ70

(a) (4%) *ptrl =7

(b) (4%) ptrl=7?
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(c) (4%) **pu2=29
(d) (4%) *pr2=2
(e) (4%) ptr2=7?
#include <iostream>
using namespace std;
int main{) {
int p = 10;
int *ptrl = &p;

int **ptr2 = sptrl;

return 0O;

=
jis
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Solve for y(t) for the following system represented in state space, where u(r)
is the unit step. Uses the Laplace transform approach to solve the state equation
(15%)

-3 1 0 0
X={0 -6 1 |x+|1)
0 0 -5 1

0
y=[0"1 1}x; x(0)=|0

0
Using Mason’s rule, find the transfer function, T (s)=C(s)/ R(s), for the system
represented in Figure 1. {10%)

Gil) _ Gals) G3(s) _ Guls)

R(s) O Cis)
-1
Figure 1
Given the system (15%)
0 3 1 10

X=[2 8 1|x+|0]ul)
-10 =5 -2 10

y=[o 1 1]x
Find out how many poles are in the left half-plane, in the right half-plane, and on
the jw-axis.

Find the sensitivity of the steady-state error to changes in parameter X and
parameter a for the system shown in Figure 2 with a step input. (10%)

R(s) + E(s) K )
,? (s +a)(s +b) j

Figure 2
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5. Given a unity feedback system that has the forward path transfer function:
G(s)=—- ;K
(s+4)(s" +25+2)
Find the root locus for the following terms: (20%)
(a) Departure angle . (10%)
(b) Range of K for stability. (10%)

6. . Consider the system with the transfer function  (20%)
2s5+1

(a) Find the controllable canonical form of the system (4.,8,,C.)
(b) Design a feedback controller, K so that the poles of the closed-loop are
assigned at s =-5,-3 & j3.

7. Plot the Nyquist diagram for the unity feedback system with the open-loop
transfer function, (10%)

G(s) = 500
(s +1)(s+3)(s +10)
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1. Find the general solution of the differential equation (10 %)

n

[D'-2D%+D]y=2x; [Note: D"y=y"= ;x"

2. Find the general solution, y(x)= ¢,y, (x)+ ¢, »,(x), of the differential equation
x*y'+x)—y=0, x>0. Toexplainify,,y, arelinear independent by
Wronskain test. (15 4°)

y1

-1 0
3.Let A =[ . 5} ,find: (1) P,and diagonal matrix D=P"'4P ,

@) (A2 +64+4IF =2 (10 )

. xl' =2x,—10x, 7 .
4, To solve the initial value problem, , X(0)= ol by matrix

X, ==X =X,
methods ° (15 %)

5. Find the Laplace transform for the following functions (10%)
[sin(t = 1)+ (t* = 2)]H(t 1)

6. Find the inverse Laplace transform for the following functions.

(@ In[(s+2)/(s-D], (10%)
se™ " o
®) (s+2)2(s* +45+8) (10%)

7. Find the sum of the series Y~ (~1)" /(4n” —1). ( hint :expand sin(x) in a Fourier

cosine series on [0 7] and choose an appropriate value of x. (10%)

{w-2)¢
8. Find the inverse Fourier transform for function: —-2e—~—_—. (10%)
[2+ (@ ~—2)i]
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1. In the circuit in Fig.1 with transistor parameters # =180 and ¥V, =, design the
bias resistors R, and R, to achieve maximum symmetrical swing in the output

voltage and to maintain a bias-stable circuit. The total instantaneous C-E voltage
is to remain in the range 0.5<v, <4.5V and the total instantaneous collector
current isto be i, 2025mA. (R, // R, =1.81kQ) (25%)

vt=45V

=
5
==

E —3
0. Ce

I

Fig.1

2. For the circuit shown in Fig2, the transistor parameters are: [ =6mAd,
|Vp| =2V , and A=0 . (a) Calculate the quiescent drain current and
source-to-drain voltage of Q1 (10%) (b) Derive the expression of the overall
small-signal voltage gain. (15%)

Vpp=20V

%R, =70k0 %Rﬂ"'“m

Ca 7 ‘
LR
t
= Q;
+ .-————_* Ccz
u,.@ %122:4301:9
Ry =4kQ Rp=4kQ S R, =2kQ

I .
il 0 Yo
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4.
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. 1
For the MOSFET circuit shown in Fig. 3, the transistor parameters are : ) #.C.. EZ—= 1mA/V?,

Vin=1V, 2 =0, Cgy=2pF, Cgy=0.5pF.

(a) Calculate Ip, g, (5%)

(b) Draw the simplified high-frequency equivalent circuit. (5%)

{(c) Find the midband voltage gain. (5%)

(d) Calculate the equivalent Miller Capacitance. (5%)

(e) Determine the upper 3dB frequency for the small-signal voltage gain. (5%)

VDD=5 vV
V.=3.3V

R,=30KQ § Rp=3KQ
N W
R=1KQ CFI;‘IHQ | Vo 7 NQz
VVVTITT i

" @ Ry=20KQ §
Irer §Rl
1 1

Figure 3 Figure 4

Figure 4 shows a basic two-transistor pnp current source. The transistor parameters are :
=50, Ves(on) = 0.6V, and V4 = 50V. The transistor value of R; is designed at 9KQ.
Determine I for (&) Vicz = 0.6V, (b) Vec2=2V. (10%)

Consider a four pole feedback loop system with a loop gain given by

I(f)= e
(1+j£;)(l+f %)(“f 1%)(1+"i€?)

Determine the value of £ and the frequency that produces a phase margin of 45 degrees. (15%)
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1. (10%) Let u be a vector in R? whose projection onto the z — azis is u; as shown in Figure 1.

Determine the entries of the vector u.

AN

"y
| —— N
0 1 2 3
Figure 1.
2. (10%) Let
(6 2 8
A = 9 5 11
| 3 1 6
2 0 0 7
L = t 5 0
| 1 0 —1
[ 1 4 7
U = 0 2 -1
L 00 p |

Find scalars r, s, ¢ and p so that LU = A.

3. (16%) Determine whether each of the following statements is True or False, and explain.

(a) det (A+ B) = det (A) + det (B)
(b) det (A7*B) = $2i8)

(¢) If det (A) = 0, then A has at least two equal rows.
(d) If A has a column of all zeros, then det (4) = 0.
(e) A is singular if and only if det (A) = 0.

=\ L))

Show that span (S) = R3 and find a basis for R3 consisting of vectors from S.

4. (15%) Let

-
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5. (156%) Let L : R? — R3 be a linear transformation for which we know that

8] D13
ca)FmdL(: _)=?

4
1
0
0]
M FndL||o0]|]=2
L 0]

6. (10%) Consider vector space R2,

(a) For what values of m and b will the set of all vectors of the form [ be a

g ]
mz b
subspace of R??

(b) For what value of r will the set of all vectors of the form [ :;2 ] be a subspace of R*?

7. (10%) Let L: R? — R2 be the linear transformation defined by

d([2D-[252]

o=l 2]}
= L

be two bases for R?. Find the matrix representation [L]} of L with respect to T and S.

and let

5 1
8. (15%) LetA:[O 2].

(a) Find a nonsingular matrix P such that P~*AP is diagonal.
(b) Derive a formula for A*, where k is any positive integer.
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(@) CY%)HRIA F BiG M AT — BT R 7 BIRIE L 30 B 47 9
(b) (5%) i % Bl (Karnaugh Map)4b i # 55 K i Y #74h.% $% &5 minimum sum of product ?

A—_:D_

C——

F

B

A—d )y
B——

e

D >

2. HHBRRT =ik B 68 sy

(@6%%%E%%fﬂﬁ%ﬁ&ﬁm@%wmww@mmmm@%ﬁﬂﬁﬁ?ﬁ%%

24T ?

(w6%%%E%%ﬁﬁ%%ﬁ%ﬁmm&%@mwmmmmAwm%%%ﬁﬁﬁ?g

L BT ?

3fﬁﬁ%$%ﬁ%&ﬁ#?mmb@LORAMLaﬁ&$%ﬁM$%%°E%'&ﬁ%ﬁﬁ
THRGRTATR L ZHRRTIIER] » 307 BT TUEAT 05 A7 A4S 2 8L
(2) (4%)3% i B a9 7 X8 4-to-1 $ B EHRBAT XTI NOT £ RBER 2
(b) G%yERA B A H XA 4t0-1 3 THERBATINER OR XABIA ?
©) (%)5F A B AT KRB 4-to-1 $THTHMATIREE AND L XBiR ?




a

3 DHEE W

LB L BB R KRB . R ¢ R
A 97 EAERETE - A SR A IS RE AR D

4 BRFIEREZBAZRELSE PHRESLA KL EBRESEC- R LB 4
R 6 F A 35 4 3147 55 R (Cycles Per Instruction, CPI)4-%] % CPI,, CPlg, CPIc »
(2) (5%) % R 22 B Y BFBKSA R AW B BLR R 4G 110%6% > ML E A 544 B RIELH
C &) #4238 4 4788 B (Cycles Per Instruction, CPI) CPl,, CPlg, CPIc #3:8 F 4B 4T
By o 3 LR IE B 49 AL % (Performance Gain) %47 ? 2 454§ 3 (Performance Gain)
BE R T
Performance Gain = (Original Overall Processing Time / New Overall Processing Time) —
100%

(b) (5%) % S22 2 6 BEAR SR P49 15 21 R R 8§ 120%8% » @ CPIx = 1.2CPLy, CPIg=CPIa(:R
2), CPIc=CPIc(F )  Binfi 4 AR MEHBRF# 40% > IS LS 4B
RELR CAELMBET B ¥ 49 60% » 341 2bR 12 3 652k 45 34 1 (Performance Gain)
BT ?

5. —fREE B 8455 154 % (Assembly Instruction Set) » T 54 bk R 35 4 2 (RISC) 24k
34 %(CISC) » =k - 3% :
(@) CY%)FrH ML RRISCYN  RIE B A TR ? FITHREE?
(0) C%) A 1TH SRRSO MR B LB TR RAR 2 SAURAEE ?

6. (a) 3%) 173§ % A%< (multiple compute cores) K % ?
(b) (7%) HHEFETHRSBCRELE B mBRERE?

T AFRE AT CETRR - S HMERD L THYEA 4 nia (bytes) ISMER -

#include <stdio.h>

void main ()

{
int i, j, num[3] [3] = {0};
int **ptrl = gnum([2];
int *ptr2 = gnumlo] [0];

for (1 = 0; 1 < 3; i++)

for (j = 0; j <= 1; j++) num[i] [§] = (i+1)*(§+1);
*(ptr2+4) = —l;
printf("%d, %d\n",*ptrl, *(ptr2+8));

151
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@ G%) B printf OB HERHT?
(b) %) B=RAEFFIT printf () 2B num BF| P A FESNAT2(EEH
PR EBE 6 U AL F #545)

8.{a) (5%) HMAFHM ALK TS PUIRE (interrupt handling) HifZ
(b) %) st wrd (timer) FHFAG] - AR X ¥ ey -

9. (8) (3%) 473 P2P (peer-to-peer) HFiif ?
(b) (7%) 4 P2P kA T4E8E 7

10. (@) (5%) 3H3RA T4k, (circuit switching) & T 4-43% 34, (packet switching) #
ey TAEF X -
(b) (5%) thix Tsskide R ToHEHRH X FEARE -






