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1. Apply Laplace transform to solve the equation,

1

' Y'(@©)+2u/(0)~6y =1 ¥0)=0,)'(0)=0 (10%)
l 2. Find the inverse Laplace transform for the following function. (10%)
! s

i 5+ D (s> +25+5)

3. Apply Laplace transform to find the solution for the following equations.  (10%)
() +3 .[: [x(z) - W(2)ldr =1

YO)+2 _|:[2 (&)= x(z))dr =0

o e —

4, Find the Fourier transform for the following function. . (10%)
3e it
: 2 ~2t+5
\- 5. Find the inverse Fourier transform for the following function. (10%)
' 1
‘ 1+ )4 +0?)
| 6. Find the general solution for the following differential equations.
; @ y2+y—x%=0 (10%)
! 2
| (i) %x—g’-+2‘—;x~‘i-sy=16+(1zx-4)e2= (15%)

7. Determine the relationship of a, &, . ¢ such that the following system of linear

|

i

I; equations has (i) an infinite number of solutions, (5%)
|

(i)  exactly one solution, (5%)
. (iii)  no solution. (5%)
2x-y+ z=a
x+y+2z=5b
Jy+3z=c
1 1 -1 0
8. Let w= 2 , W = 2 s Vp = =2 and v; = 0 Write the vector w as a i
3 3 -3 1 5
-12 4 4 1
linear combination of vectors v, v, and v,. . (10%)

_—l | BRLE T—TM
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1. (15%) In the following linear system,

T+ xatzy = 2
214+ 3z2+ 223 = 8
3z +4z+ (K —6)zs = k+4

determine all values of k for. which the resulting linear system has (2) no solution, (b) a unique
solution, (c) infinite many solutions.

2. (15%) Let
4 0 0
A=13 -2 4
0 7 1

Find the characteristic polynomial, the eigenvalues and their corresponding eigenvectors of

A.
3. (15%) Let W be the subspace of R® spanned by

B

Find a subset of T' which is a basis for W. What is the dimension of W?

4, (15%) Let S = {v1,vz,vs} and T = {w1, Wz, w3} be ordered bases for the vector space R3, where
[ —1 7] 0 -2
vy = 2 y ¥ —= 1 V3 = 2
L 1 ] 1 1
[ —1 ] 0 0
wp = 1 |,we=) 1], wzg=]1
| 0 ] 0 1

(a) (8%) Compute the transition matrix Pgr from the T'—basis to the S—basis.

(b) (7%) If v is a vector in R3 and the coordinate vector of v with respect to the 7—basis is

2.
[V]T=|:0:|:
1

determine the coordinate vector of v with respect to the S—basis, [v]g.

5. (15%) Let T': R?2 — R3 be a linear transformation defined by

a—2b
T [ , ] =| 3a+b
a+b
(a) (8%) Is T' one-to-one?
{(b) (7%) Is T onto?
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(20%) Assume that the operational amplifiers in the following circuits are ideal.

(@) (5%) The circuit in Fig. P1 () is a summing amplifier. Derive the relationship between the
output voltage v, and the three input voltages, v,,v,, and v,.

(b) (5%) Determine the output voltage v, as a function of the input voltage v; for the circuit
shown in Fig. P1 (b). .

{c) (10%) Design a circuit containing operational amplifiers to solve the following set of equations:

YHx=vg
2y + x'43x = —vg,.

R
R
C
- >
@ ®

Fig. P1
(10%) z -parameters of the two-port network N in Fig, P2 are 2z, =4sQ, 2,5 =25 =33Q, and
Zy =95Q where s denotes the complex frequency.
(a) (5%) Replace N by its T-equivalent.
(b) (5%) Use part (a) to find the input current #(¢) for v,({f) =cos1000¢V

<
+
N Y;
212k0
26kQ
Fig. P2

(20%) Consider the configuration in Fig. P3 for measuring power in a three-phase, three-wire system
by the two-wattmeter method.

(a) (10%) Show that the total three-phase power P,y + Py + P, is equal to the sum of the iwo
meter readings W, +W,.

{(b) (10%) Assume that three equal impedances ZZ6& are connected. Show that the magnitude of
the impedance angle & is tan'l[\/ix W =W )W, +W )],

t A
Aec — = 'I
T 7 Z
B L
w8z |°
pog
Co F W—l
Fig. P3
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4. (15%) In the RL circuit shown in Fig. P4, the switch is in position / long enough to establish

steady-state conditions, and at ¢ = 0 it is switched to position 2. Use Laplace transform methods
to find the resulting current,

Fig. P4

5. (15%) (@) Find L, in the high-pass circuit shown in Fig. PS5, if [Hy(@)| = 0.5 at a frequency of 50
MHz. (b) At what frequency is [Hy(w )] =0.9?

R=50kQ

AW -

Vl LZ V2
Fig, P5

6. (10%) (a) Write the expression for i(f) which decays exponentially from Sat¢t=0to2atr= o
with a time constant of 200 ms.

(10%) (b) Express (), graphed in Fig. P6, using the step function.

wl(t)
1L

Fig. P6
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1. Find the solution of the difference equation | (10%)
YEY+ y(k—-1)=2y(k-2)=u(k - 1)+ 3u(k - 2)

due to zero initial conditions (that is, y(~1)=y(-2)=0) and the unit-step input
sequence (thatis, #(k)=1, £20).

2k
s(s+1)°

2. Consider a unity feedback control system shown in Figure 1 for G(s) =

We adjust & so that the natural frequency o, =-J%. Find the maximum

overshoot and the peak time for the unit step input ? _ ' (15%)

+

Figure 1
3. Consider a unity feedback control system shown in Figure 1, The steady state
velocity error ¢, (¢) due to aramp function »(¢)=atu,(t),for a>0 and u.():

0=y . Find the ranges of 3,
a

the unit step, is defined as e,(f)=]im

I~

i=012, SO that the closed loop transfer function

2
G,(s)= YGs) _Bos_ +As+hy has velocity error ¢, (f) small than 10%.
R(s) s*+3s*+2s5+4

(15%)
4. Asystem is represented in state space as ‘ (10%)
-1 -k -2 -3 1
.|l 1 0o o o 0
x(H)= 0 1 o 0 x()+ 0 u(t)
0O 0 1 0 0
yo=[0o 1 &k 2k@

Find the range of ¥ such that the system is stable.
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. Given the unity feedback system shown in Figure 1 withG(s) =

5. Express the following problems. (15%)

(a) Define gain margin and phase margin. (5%)

(b) What information is contained in the specification X, =1000 ? (5%)
(c) what is the linear time-invariant system ? (5%)

. Given the characteristic equation

DS)=(+DE+2)(s+3)+ K,
find the breakaway point in the root locus and the corresponding gain, K. (10%)

K
s(s+3)(E+5)°
solve the following problem: (15%) |

(a) Sketch the Nyquist diagram. (10%)
(b) Find the range of gain, K for stability. (5%)

. Find the state transitional matrix for the following state equation: (10%)

x(f) = B :f]x(t)
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L #AHFTHEX:
@ (1100.1), = (10.1), = (), (5%)
() (11100), +(1010), = (?), » BB 2 EE1L 10 42 » (5%)

2. (@) (0.01001100110011...)2=(? 1o (5%)
() (101010111100.1); = ( ? )1 (5%)

3. () #RHATAZ ASCllcode » HHE % Rod AR B4T? (5%)
(b) BB AZ Unicode > F & A7 (5%)

4 RRMESEEAEE (virtual memory) 49T 4EBE o (10%)

5. (a) Intel Pcntium 4 ¢35 BBk (core clock) $i % A 3.8 GHz » e — i EERE RS 200
IR A AR AT S AT (5%)
(b) {‘.I‘ USB (Universal Serial Bus) » #7554 R &) H & B47? (5%)

6 REETIAMTHRABZ A -
(a) TARAP2ZCSMAICDZ A& R2 B NRIEREAMT 7 BAE? (4%)
() 1738 =745 #1418 5% E 3k (binary exponential backoff algorithm) ? (4%)
(©) ¥R 3 H & connectionless communication#Feconnection-oriented communication 7 (4% )

bt |

CEERARKP
(a) RE HwHERE é‘JCPUa‘#iJI i ﬁ—n%(schedulmg algorithm) « (6%)
(b) X359 2 4+ 5 40 4k 4 & 72 (Shortest Job First) & H a4 -F 349 F 455 R - (4%)

8. EEAHKT
(a) 1738 process? (4%)
(b) REH Tk LR (state diagram) ERAZ (69’)

9.(2) MWL LRCE T T 0 & i (function)Fr E % (macro) « (4%)
(b) 387 3F th$x & 3% 3 (interpreter)Fo 4% % 23 (compiler) » (4%)

10. (a) REMBE(—)x CEFTRANTE PR afs AL BT 7 (5%)
(b) J‘U"i@( )Z CETRAPTE EMEF LM ade bEE BT ? (5%)
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tinclude <stdio.h>

int main{void)

{.

int a=b, i=l; int k, j, s:

do { a=a+2; printf("a = %d\n", a);} while(~i--); .

for(k=2; k<6; k++, ki+) .

[ s=1;for(j=k; j<B; j++) st=j;printf("s = %d\n", s): }
return 0;
} .
B(—)
tinclude <stdio.h> S
int main(void)

{ ' )
int a=7, b=6, x=l, y=0;

switch(x)q
{

A

case 1: switch(y) { case 0: att ; break ; case 1: b+ ; break ; }
case 2: at+ ; b++ ; break ;

J ,
printf("a = %d, b = %d\n", +ta bt );
return 0; .

} .
B{(=)




- r——— — A g et g

L ]

# VEG: 3

AT R
B : tEE#EER (T)

1. A #4X 2L (Boolean Algebra)ik oA &
@ (5%) HEH(A+B)+HA+B’Y=A?
() (5%) 3#3eA T A& & (T Flip-Flop)#y K4 & (Truth Table) ? $ B WA D BERH
(D Flip-Flop)& #r 1 3 Q' i E$h A% D 44 & T=1 # T & £ R % (T Flip-Flop) ?
Yo B — P

CLK

2. BB XOY=XY+X'Y » FER LT AR 688 M TR TRIEFHRIE
(a) (5%) AT LA4E R AND, NOT, OR 45 K] ?
(b) (5%) R ei4p A NAND g R ?

3. 4R CMOS B A4 REH Y=(AB+CDY B8 HHH TR EL -

(@) (5%) Y=(AB+CD) i $% & ey NMOS E 382430 5
(b) (5%) Y=(AB+CD) &% &$t 4 PMOS T3 HAEE 4

4. — st E ey e e 28 (Memory) 22 4% L BE AL UE(Bus) 42 4% - T 244 A% 38 42 2 (Von Neumann) %2

#e St (Harvard) 28 4% » = K8 < M ¢ .
(a) (4%) 173§ L4z £ (Von Neumann) 2B #% ? 4735 54 (Harvard) 3 4% 7
(b) (4%) 34z 2 (Von Neumann)Zs 4 g+t (Harvard) 28 4% » & B ¢94R 4135 B4 7
() (%) 4= B HIEHF XA MNE BATR T KL o9 8051 SR 12 3 1 ARMY S A KK
HE > A LR TR R ERYEERT
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o =T oM A s A3E £ 45 4 4 (Assembly Instruction Set) » T BA 4 B i 45 4 £ (RISC) s 48

A4 (CISC) » — &R - R :

() (4%) {TE #5464 HRISC) ? Frifseds £ H(CISC) ?

(b) (4%) 4 #4544 (RISC)sR 4 45 4 £ (CISC) » &g &5tk &=2E 84T 7

(©) (%) 4r & B34l % M FE AR AL Z A 64 8051 R 38 35 8 ARMY AR R
HE RHEALEMHESESETHESE?

CHEBRAGTRA GRS EE  /F¥% % #(Operating System) ~ % %2 R, (system program)

R o 3
(@ (%) Aot a8 e B ?
(b) (5%) % &=F=(system call}&y B &9 24T ?

. AEAEEAGTHERS f%;ﬁr‘f{“li(\hrtual Memory Management)# 4] {23 & %415 =18
"RAE(frame) e tB A o AR HE —E 45 E o R I8 A (process) B ks AT 245 AT AT 6 LB R

FREE  FRIMFROGBEEHEE Gpage)shk a3 H 70~ 1203

0~ 42303 &£+ k) -G LEBAZMAELEY » KA

(@) (5%) sittsk & (First-In-First-Out)#y B & # #(page replacement)i# Hikrmi E £ F R
= % (page faults)=k $t & 4T ?

(b) (5%) LRU (Least-Recently-Used)# B & 4335 Wik A 2 4 9 B B bk R R BB 2

. A8 Pk Y A (quick sort) R AR -

(@) (5%) X ERE—Eiskebtik Airdie (control key = pivot key) » K3 r Xk
PIF 7Bt T -
7:3:17+876:11:8+5
#Pass1 & 635578118 17 (RHEALTIA AN 3 548 £) » A Pass 2
AT
(b) (5%) BREEH X 7T habr ik HEFF AT 7
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9. 3kt 4R @ & P(recursive function) 5T A T 5 8 48 - (3 pseudo-code & C B A BT H#
T 2RI AR PP R ) '
@ (5%) BEeLrmPnHELEE  AFm2n2l o %3t — K gedim, n)» RiE
FREmBnBEANEH -
(b) (5%) & b AR F —EUH 0 BIONER | 98 Bt - St
power(b,n)=b" 244 - ‘

10.FEE —MT2 CETEX - A 5ELHUVETHGMEA 4tia (bytes) BB ER -

#include <stdio.h>

void main()

{
int i1, j, A(51([5] = {0};
int *ptr = &A[2][0];

for (i = 0; & < 5; i++)
_ for (j = i; 3 < 5; j++) A[L]{j] = i+j+2;
printf ("%d, %d\n", *ptr+d, *(ptr+4});

B =
(@) (5%) B =2 X &) printfO#y H A 47 ?

HARWwBZAFLA—BAIBRN(B LA NGEF - EHAB 22 EHW) -

#include <stdio.h>
vold main{)
{ .
int B{51([51 = (0};
int *ptr = &B[2){0]:

for (int i = 0; i < 5; i++)
for (int j = 0; 3 < i; J++} BIi]1[J] = i+3+2;

printf("%d, %d, %d{n“,i,j,*ptr);

=
) (5%) B=Ar2z X2 ETHT 25T AIBAHRBEET?ET > RIEEAFT?
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. (20%) A single-phase source has a terminal voltage ¥ = 120 £0° volts and a current 7 = 25 ~£30°A,

which leaves the positive terminal of the source. Determine the real and reactive power, and state
whether the source is delivering or absorbing each.

»

. (20%) A balanced three-phase 208-V source supplies a balanced three-phase load. If the line current

I, is measured to be 10 A and is in phase with the line-to-line voltage Vpc, find the per-phase load
impedance if the load is (a) Y-connected, (b) A-—-connected.

. {20%) A single-phase 100-kVA, 2400/240-volt, 60-Hz distribution transformer is used as a step-down

transformer. The load, which is connected to the 240-volt secondary winding, absorbs 80 kVA at 0.8
power factor lagging and is at 230 volts. Assuming an ideal transformer, calculate the following: (a)
primary voltage, (b) load impedance, (cS load impedance referred to the primary, and (d) the real and
reactive power supplied to the primary winding.

. (20%) As shown in Figure 1, a 25-MVA, 13.8-kV, 60-Hz synchronous generator with X;'"=0.15

per unit is connected through a transformer to a bus that supplies four identical motors. The rating of
the three-phase transformer is 25 MVA, 13.8/6.9 kV, with a leakage reactance of 0.1 per unit. Each
motor has a subtransient reactance X;''=0.2 per unit on a base of 5 MVA and 6.9 kV. A three-phase
fault occurs at point P, when the bus voltage at the motors is 6.9 kV. Determine: (a) the subtransient
fault current, (b) the subtransient.currcnt through breaker A.

3p 230-kY line

PT 1 “"uuuu——\wf-J BT 2
_,__.fY'Y'V’\_..I

=

3382
n

Figure 1 Figure 2

. (20%) Given the open-delta PT connection shown in Figure 2, both PTs having a voltage rating of 240

kV : 120 V, the voltages are specified as Vap = 230 £0°, Vac =2302~120", and Vca =230 £120° kV.

Determine V, Vic, and Ve, for the following cases: (a) The dots are shown in Figure 2. (b) The dot
near ¢ is moved to b in Figure 2.
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| B4 A BH—B_tmes] > & A[l]2]x A E S 22 B AB][4]% ABIBlz 2Rl r RSN A
36 2 41 » B A[1][S]Z e B B A & 7 (10%) : )

2. A — I FHATHA o LS2ME A (23,97, 1,8,86,3,97,7) » 7| # M 35 AHk A i (Insertion sort) »
ST ARRE EFBAY AAXB—EA iR - (10%)

3o A A ABEA R 1000 EFRESEAF - B85 05 048 HEHARAMKRB L » FHRKRY
FAAEAE 15000 S FAEHEA B > B S A7 (10%)

4, (@) ff i hashing 2 — #% searching 3 ¥ F A AR ? (5%)
(b)2 358 P 40 B o0 - LR 4RF A 3144 F (linear search) + = 7u.34 F (binary search) » $i2 #4545 i (hashing)
THRE o R fTRAEA SR RF G EE? (5%)

5. A — ke AR R IR A 4 M4z (divide and conquer)ty Fwg ? AN b R BRAFRBENRAE?
(10%)
S/
6. &% — {8 @ (recursive)f # *
Fm)=0,if n=0 Fm=Lifn=11 F)=Fn-1)+F(n-2),if n>1 » n 3 -
@) RUBRBAFAE R —BCETREARRE - (%)
() BB FRA B H—~ECETREARME - 5%)

7. B X 4w B R4k Dijkstra’s algorithm (4B EFR) 2 X EHBESH A FMAEARE -
(10%)

8.(a) 473816 & &% U I 5&k# (minimum cost spanning tree) ? (2%)
(b)) REHMUAXFFRABREME)RBETAREXE RV IFERMFTL LA X EFRE S EM
& B R A5 50 BE Ao R SR EE o (13%)

9. & —E ¥ E>nfix) L #& R | (A+B-C)x D/E-Fx (G-H)x /(I xK) »
(@) REHCWH E@refix) E4 K - (3%)
() RE B etk B (postiix) & K, - (3%)

10, RWBFTH A : (@) =B (binary tree) » (b) i#if & (connected graph) »
(¢) £2E (complete graph) - (9%)
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For the circuit shown in Figure 1, assume transistor parameters of A3
=100 and V,=co. (a) Determine the dc collector current in each
transistor. (b) Find the smail-signal voltage A,=v./v;s. (¢) Determine
the input and output resistances Ry, and R,,. (20%)

Yoc=9V Vop=35¥

—§

~0 ¥y

4

Figure 1 Figure 2
2. Consider the circuit in Figure 2. The transistor parameters are for M;,
V=0.8V and k';=40pA/V?, and for M,, Vn=-2V, k';=40pA/V?, and
W/L=1. Determine the W/L ratio for M; such that vg=0.15V when
vi=5V. (10%) "

3. A source-follower circuit with a saturated load is shown in Figure 3.
The transistor parameters are Vonp=1 V, Kup =1 mA/V? for Mp, and
V=1 V, K;z=0.1 mA/V? for M. Assume A=0 for both transistors.
Let Vpp=9 V. (a) Determine Vgg such that the quiescent value of vpgy,
is 4 V. (b) Determine the small-signal open-circuit (R;=c0) voltage
gain about this Q-point. (c) Calculate the small-signal voltage gain
for Ry= 4 kQ. (20%)

4, For the FET circuit in Figure 4, the transistor parameters are:
K,=1md/V?, Vp, =2V, 4=0, C,=5pF, and C_, =1pF. (a) Draw
the simplified high-frequency equivalent circuit. (b) Calculate the
equivalent Miller capacitance. (c) Determine the upper 3 dB
frequency for the small-signal voltage gain and find the midband
voltage gain. (20%)
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H_

Vo =+10V

Voo
Mp ' R, = 500402 Do =30
R
I o
W@ R=IQ C,= IO,uF v,
+
Gb —
- I ML vDSI. L Rz 225&?

Figure 3 Figure 4
5. Consider the class-B output stage with complementary MOSFETs
shown in Figure 5. The transistor parameters are V, =V, =0 and
K,=K,=04mA/V?. Let R, =5k2. (a) Find the maximum output
voltage such that M, remains biased in the saturation region. (b)

Determine the conversion efficiency for a symmetrical sine-wave
output signal with the peak value found in part (a). (10%)

6. Consider a differential amplifier with the configuration in Figure 6.
Assume transistor parameters of £=200, V; =26mV, Vy,, =07V,

V,=125V for Q; and Q, and ¥V, =0 for Q; and Q,. Design the
circuit such that the common-mode input voltage is in the range
-5V<v,, <+5V, the common-mode rejection ratio is CMRR,,=95dB,
and the maximum differential-mode voltage gain is achieved.
Assume I, =0.5md and I, =imd. (20%)

+10V

Vr=10v

___i
L_‘

-0V

Figure 6




