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1. (20%) A 90% modulated AM wave is written as s(¢) = A_[1+ k m(t)]cos(2xf 1),

where the message signal is m(¢) = cos(2x10* ) +0.5cos(3 x10* z£) . The carrier
amplitude and frequency are A, =2 and f, = 1MHz, respectively.

(a) (5%) Calculate the amplitude sensitivity, &, .

(b) (5%) Plot the spectrum of the modulated signal s(z).
(c) (3%) Determine the transmission bandwidth of s(¥).

(d) (7%) Pass the modulated AM wave through an ideal low-pass filter with cut-off
frequency 995 kHz. Determine the filter output (i.e., write the mathematical
expression of the output).

2. (15%) A narrowband frequency modulator (NBFM) is supplied with a carrier of
frequency fi = 2 MHz and modulation index B; = 0.1. Now you are asked to use
one frequency multiplier and one mixer to modify the NBFM output into a
wideband (WBFM) signal with carrier frequency 96 MHz and 8 = 8. And, in order
to lower down the cost, you are not allowed to use oscillators with output frequency

higher than 5 MHz. Draw and specify the block diagram of your design.

3. (25%) The transmitted signals of a quaternary system (i.e. M = 4) are defined as
s,(0=a,()+bs, (), 0<1<T
where ¢ (f) and ¢,(¢) are a set of orthonormal basis functions. The four possible
(a;, b)) pairs are (0, 1), (1, 0), (1, 2), and (2, 1,).

(a) (5%) Draw the signal constellation and point out the decision region for each of
the signals.

(b) (5%) Evaluate the average transmitted energy per symbol.

(c¢) (5%) Assume the signal is Gray encoded. Calculate the average probability of
bit error when the signals are transmitted through an AWGN channel.

(d) (10%) Design and plot the structure of the coherent detector.
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4. (20%) The binary data stream {01 11 10 00 00} is applied to a n/4-shifted DQPSK
modulator that is initially in the state (¢;1 = JE , &2 = 0).

(a) (79%) By defining the relationship between input dibits and carrier-phase shifts,
determine the phase states occupied by the modulator in response to the specified

data stream.
(b) (5%) Describe the advantages of a n/4-shifted DQPSK system over an ordinary
coherent QPSK system.
(c) (8%) Plot the block diagram of the n/4-shifted DQPSK detector and briefly
describe how it works.

5. (20%) Figure 1 shows a four-stage shift register used for generating a spreading
function in a spread spectrum (SS) system. The initial state of the register is 1000.

Output
5 sequence

Figure 1

(a) (5%) Find the output sequence of the shift register. Is it a maximal-length
sequence?

(b) (5%) Plot the autocorrelation function of the output.

(c) (5%) Draw the block diagram of a DSSS/BPSK system (including the

transmitter and receiver) and describe (in detail) how the system works.

(d) (5%) It is already known that, for a coherent binary PSK receiver without SS

processing, Ey/Np = 10 yields P, =0.387x107. To achieve the same error rate,

what is the highest tolerable interference power? Assume the received power in
our DSSS system 1s 1 mW.
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(a) BT —CEtt MREOEHFXFEPH 260 RF 24 - (5%)
(b) BE LB R AXRHEBEFEEBRELE BT ? (5%)

. % X[n]n]A—ET=A%ER:

(a) 220 —@—%mz Yin]RET X Bln ek MEAE ? (5%)
(b) £ X[0][0] el teitESL by BHEAEAMTERBERB 2z FRAE
X[11[j]P7 42 3208 B4 bk 47 (row major) ? (5%)

. Ciof#isE i (sparse matrix) A
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(a) =47 (3-tuple) & TiER A THEER A (5%)
(b) kst & 5 (circularly linked list)RETHEER A (5%)

(¢) #FRAUZATREATERBRELE B IR A THBERGERIE - (5%)

. & k¥ (priority queue)

(a) Hsest® 5 (linked list) RER—EAEFABCIFR2EANS (FafTHEesE
zARHBE L EHEHE) o (5h)

(b) #3088 hu R MR — L ERN B BF 52 55K o (5%)

(¢) 3 b#t sl 3| (array) 44 # 5] (linked list) RF A LT 7 26185 © (5%)
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(a) #t(tree)$1 B (graph) H4AE ? (3%)
(b) ZAB(—)EEHR > FoRARIN(TAHA R ) RMEBFIRETE  (6%)
(c) ZHB(—)E/E > FHHNARINCTA- %) fiisd e RETE - (6%)

B (—)

6. &TFTRHMAFF
L by 808
(a) #3F AR EHEA & (bubble sort) MG CMd 8 ABEA - (6%)
(b) o4 RAHEFEA-THHAFo R £2H A Z 05 AAME - (6%)

7. (a) 173 & K4t (Fibonacci tree) ? (4%)
(b)) #F RN ZH0MY  HFEHR B2 A20EHFLHERB(FEBHHBESL |,
2, o+ ,20) 2 (4%)

8. (a) 17 & K4 (nax heap) 7 (4%)
(b) #F#% M & LT (top down) ¥y FH ik BT H B P 3L — 4R | R3EH - (6%)
e, g 2 e aent aleT o] D iy
(c) EMMR192 4% » iR AMEHF R R EH? (5%)
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I WAhFHE S =wxy +y'z+wWyz +x’yz’ +wxyz’

Fﬂfﬁ&&,ﬁgZ(w+x+y’+z")(x’+y"+z)(w’+y+z’)(w’—l—}:’+y+z)

(@) (3%) ¥E A Ak Rt 89 F 3% B (Karnaugh Map) ?

(b) (3%) A & & #k & # g &9+ 3 B (Karnaugh Map) ?

(©) (4%) MA-FHEALMT A RKEAHIBEg) ? (- &4 AND)

2. R3%— 18 I A 64 J% 25 3 (Floating-Point Number) &) & & 4o B — 7
Bit 0 Bit 1

Bit5 Bit 6

Bit 15

S

C

Mantissa

3. AXRFEMAERT

H+S=0854E3%:

m.—-

S=18% 8% » C=Exponent +16 » & # % 2 » /) # B % Mantissa

IR A, MB/ BB LS E —MAERE 0 FH
(@) (3%) ¥ 3b B &Y A% #k B (Precision) & % V4 7t ?

(b) (3%) 45 #(Exponent)ad §5 [ 1 % 1
(€) (4%) WEBHAUXAMAERENRAERANT? KA EHE/T?

R e F ey 70 48 (Byte) & B A 4T 72 3

Little Endian

 REM AR A ey X E B4 0 — L Intel x86 CPU Frig
4y Little Endian &y 7 &, » 5 b —#& % Apple & Sparc CPU #f#% A #) Big Endian &3 # &%, o
(a) (4%) w5398 Little Endian #2 Big Endian 45 F X AR E 2 & ?
(b) (6%) ik —BE My M2 % 0x12345678 » £ Little Endian # Big Endian £7 5

Byte at address 3
Byte at address 2
Byte at address 1
Byte at address 0

AR B ey &R AT

Byte at address 3
Byte at address 2
Byte at address 1
Byte at address 0

Big Endian

4. SRt — 48 w4 7 Lb #% 3 (Comparator) #) i# % F 3% (Logic Gate Circuit) » st bt 3% B 4 — 18
AR SR — B By SRR o —MABMAGRIR S AT e Tl o M NS — 1 ey F ok o
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(@) (3%) FHFIHLBEBAMARE(X, V)BBEBARZ=F(Z, |0,.) 2 MO EE

& M4 ?

(b) (3%) FHARIFIE A & > RAL/TH A XNOR B ¥ 82 AND 8B 55 A R 353t b sbwafsr
UL B e B Tk

(€) (4%) AN ER GO TLLE SO B BB ERIAR S HW e BB THB LA
BCH NOR 85 ] > 3 &M 323t sboof U bb i 35 oy B 48 T as ?

5. WEMARIHPLELKF AT HRARE TEE FH4LEA | (Operator Precedence) @ it
BT AR A A 2 64 3 A& (Stack) 7 B A2 4% » 18 % € 45 1% 4.3 B X (Infix Expression)#is & A
1% B X & H A (Postfix Expression) » HRMEL K I o s 2*3-4/5 FE X A
(@) (4%) Zoif pb¥ 4038 H K 09 3 H X #1(Expression Tree) & i ?
(b) (6%) BKIFER KB > NPT ESE 293 -4/S B EXERE XYL R 9

6. (a) (5% ) /32 FWF (interrupt handling) &3 B8 A& {7 ?
(b) (5% ) #:IEA T ¥y (interrupt) S MF (trap) Z LR ?

7. (a) (3 %) 1738 Direct Memory Access (DMA) &4 45 ?
(b) (2% ) DMA & % % cycle stealing » & B &4 ?
(c) (5% ) DMA &84k ik #2 B4 ?

8. (@) (5 %) sXitbgsmei¥Ef X (compiler) st & 3% X, (interpreter) —F 2 Pl £ B R 145
#2 8L o
(b) (5%) Java B ¢ 49 JustIn Time (JIT) B R AH E BB AT ?
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9. O%) ¥ —xEsmi BN (texteditor) & 150 KB & reentrant code & 50 KB &4 & 4} 2% |4
(data space) 48 s%, ° $b42 X i by =48 4E A £ 48 % (user process) [F] 8§ L F 45 A - B2k —
R(page)dy KA S0KB - R AR =% » 3 EARFZ

FE 4 B,
ed1 | 2k 0
_ed ‘2_ 1| data 1
ed3 31 2| data 3 |
data1| Ppagetable | data 3| page table i e
process P, for P, process P, for P, ed 2
______________ o 5
ed 1 0 "? ?;_ ! B
ed 2 A S e st T SRR PR L 3
2|7 7 | data 2
et g8 G| 8| ed1
dﬂtﬂgj Page table R
process P, for P, Physical memory

B =
o R & (pagetable) 46k & RATH B ey e MAE (frame) 4 3% 5 %) A 4T ?

10 FREWATZ CETREK - % num([0] [0] ey B4 aE A 0x10000000 » B 44548 &
BAREFTHGIER 4 s (bytes) BB ER] -

#include <stdio.h>
vold main{)
{
IRt e Heanumlb IS = {02
static char str[] = "YunTech EE Graduate School";
int **ptrl = &num(2];
char *ptr2 = &str;
tor (1 = 0 1ac Hrsdat)
for "Cr=a0peasssad o b mum ] [3] = 1 ia5rs
printe("sd,; ds\n",*pErlk, ptr2+8§) ;
}

] ™

(@) (6%) #BAKKR—TZ printf ()l &R AT ?
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(b) (3%) ptrl A —454% (pointer) 7 A& &Y 4 3k » b4 3 A 5 77 64 P9 A8 2 47 9
(©) (2%) /A& num([2] [3] 244 AT ?
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1. (15%) A double-circuit, three-phase, transposed transmission line is shown in Fig. 1. The
radius of each conductor is 1.25 cm. Calculate the inductance per kilometer per phase.

L —_—T 5 m —
| el
d (|) @—_ T
P D0 o= : 4m
J | D
b (] apate]
4 m
HI‘
0 O+

Fig. 1

2. (15%) The sending-end and receiving-end voltages of a three-phase short transmission line
are V=33 kV and V;=31.2 kV, respectively. The per-phase line parameters are R=10 Q and
X1 =20 Q. Calculate the maximum power that can be transmitted by the line.

3. (15%) The positive- negative-, and zero-sequence reactances of a 15-MVA, 11-kV, three-
phase, Y-connected generator are 11%, 8%, and 3%, respectively. The neutral of the
generator 1s grounded, and the generator is excited to the rated voltage on open-circuit. A
line-to-graound fault occurs on phase a of the generator. Calculate the phase voltages V, V,
and V, and currents I, I, and I .

4. (20%) A double line-to-ground fault from phase 4 to ¢ occurs at F in the system shown in Fig.

2. (a) Draw the sequence networks for the system (10%), and (b) calculate the line current I,
(10%).

J. (20%) Find Y, and Z,  for the network shown in Fig. 3. All impedances are in per-unit
values.
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35 MVA
11 EV
X,=0.6 p.u.
X,=0.4 p.u. "L
X,=0.2 p.u <] =
Line
BN
F
Generator 35 MVA
1RV IOV
X,=X,=X,=0.05 p.u.
Fig. 2
j0.3
A R
!
&

Fig. 3

6. (15%) 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
C,=10P+8x107°P*  $/hr

C,=8P,+9x10°P}  $/hr
where F and P, are in megawatts. For a total output of 800 MW, calculate the output from each

unit such that the total operating cost is minimal.
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% #+ & http://www. yuntech. 772, tw

IBM http://www. 1bm. com

IBM http://www. 1bm. com. tw

T AR http://www, itri. 777, tw

WA http://www. president, 777, tw
(a) FETHA - THK -~ B2 E AOEEPI?? BaRBAANTE? (O6)
(b) #M IBM &R d B AMERN T (3%)
(c) B3 WWW (World Wide Web)#y £ &R T4 ? (4h)
(d) P HTTP 2 WWW ey Bl 4T 7 (4%)
(e) #HM4BZHTML > w8 WWW ey B4 AdT 2 (4%)

9. {TW R E (parity check) ? HB—HIRALTHRSER o (T%)
3. (a) #F(0.0101), = 2 eyt AT ? (%5)

##/M Two’s complement representation M T #lAeik:
(b) (-25) + (15) (4%)
(c) 40 + (-21) (4%)

4. (a) H A2 #mgi14(inage)dy1e % (pixel) ? (3%)
(b) BAL B &A% FhotT B A X 2L RGB (red, green, blue)=F & &x&? (Th)

b, FMRETHAMGTEREH/Z L
(a) interrupt-driven 1/0 (4%)
(b) isolated 1/0 (4%)

(¢) memory-mapped 1/0 (4%)
(d) programmed I1/0 (4%)

6. FHABT A M EERZALH:
(a) NP problem (4%)
(b) NP-hard problem (4%)

1. BEER&KT
(a) # R FEH3E starvation #= deadlock ? (4%)
(b) #4cuki & & deadlock &9 4% (necessary condition)  (4%)
(¢c) ¥4k deadlock prevention &% % » (4%)
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(a) 173§ » A (paging) ? (2%)
(b) # k% B2z A/ (page size)® » A& BALERFE Y (4%)

9. (a) EyHBE(—)zCE TR # B ECHITR v ER ey v A BT 7 (4%)
(b) waHE(=)zCEERAEARMETE AT T Ep o adv DA & AT 7 (4%)

tinclude <stdio. h>
int funcCint, int);
int main()
(
int x=2, y=4, z=6, r;
r = func(func(++x, y--), ——2);
printf("r = %d\n", r);
return 0;
}
func(int a, int b)
( return a*b; }

B (—)

#include <stdio.h>
int main (void)
[
int a, b;
for(a=1, b=1; a<=8; att)
{
if(b>22) break;
i f(b%3 == 1){ b+=3; continue; }
b-=b;
}
printf("a = %, b = kd\n", a, b);
return 0;
}
B (=)




B HGEE > H)

R © T
RIE ¢ B

1. Given a system described by the following dynamic equation

| LoR S 0
L x(r){l}u(:)zmu)mu(n

yo=[0  3k@O)=ex(®

(a) Find x(0) for zero input (i.e. u(#)=0) and x(3) = |iﬂ : (10%)

(b) Let ®(¢) be the state transition matrix of A. Find [®7()]"=? (8%)

2. Consider a system shown in Figure 1 for G(s) = s and H(s)=2.Find

s(s+4)

the range of & for whick the system is (a) underdamped (b) overdamped?

(12%)
+ ¥
L,Q ¢ G( S) & .
H(s)
Figure 1

3. Consider a linear time-invariant system of the closed loop transfer function
Y(s) 25’ +25+9

U(s) s°+3s>+25+9
the output, respectively. Find the steady state responses () when
u(t) =1+4sin(t). (10%)

G,(s) = , where u(f) and y(¢f) denote the input and

4. Given a system described by the following dynamic equation

0 0 0 5] 1]

x(f) = S x(1) + y u(t) = Ax(f) + bu(?)
01 0 3 3
0i0. i 0

y@O=[0 0 0 1K) =cx()
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Find the values ofx,, x,, x, and x, for A®=x, A’+x, A+x A+x,1,

where I: 4x4 identity matrix. (10%)

5 Consider a unity feedback system with the open-loop transfer function

G s 0
Cs(s+1)(s+2)

(a) Plot the Nyquist diagram. (10%)
(b) Using the Nyquist criterion, determine whether the closed-loop system is
stable or not. (5%)

(¢) Find the gain margin. (5%)

6  Consider a unity feedback system with the open-loop transfer function
16

(a) Determine the resonant frequency of the closed-loop system. (5%)
(b) Determine the resonant peak value of the closed-loop system. (5%)
(c) Determine the bandwidth of the closed-loop system. (5%)

7. A characteristic equation is(s +1)(s* +55+6)+ k =0.
(a) Find the breakaway points of the root locus and the corresponding value, k.

(10%)
(b) Find the stability region of £ > 0. (5%)
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I. Fig. 1 shows a direct ac voltage to ac current converter. Where ¢,, =1 when
switch 1,1 is on and ¢, =0 when switch 1,1 is off (The same is for
dr>Grpsand gy ). If g, =g, g,=q,, and g, =1-g¢,,, please derive the
Fourier expression of v, (). v,,(f) = (911922 — 912951V, (©) . (20%)

2 & sin(nzD)
e
1 Z n

(The Fourier series of ¢(t) is D COS(RW,,;pt = NO il ))

uA 124
el S
viu (I) = J
V. cos(w,t) m\)
atA B
S A RPN LA [
Vour (2)

ﬂm‘(t) I CUS(ﬂ}m”f)

Fig. 1

2. Design a boost converter with 12V input and 200V output at up to 50W. The
inductor current ripple <+20% and the output ripple should not exceed +5%.
Switching frequency is 100 kHz. (25%)

3. Please derive the boundary condition between CCM and DCM for a buck-boost
converter. (25%)

4. Arectifier bridge, shown in Fig. 2, supplies a series R-L load. Find the first three
Fourier harmonics of the output current. (20%)
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v mes rmamme o =

\/

40cos(120m) V 25 mi

N e e P P T R pegih S|
@ t Vi ot

75

B L T ——

/\

200

Fig. 2

5. Derive the steady state relationship between the input voltage and the output

voltage of a buck converter (CCM). (10%)




% [ HEt 2H)

d 3. B MK BFKE R R
R N L e R

. The parameters of the transistors in the circuit in Figure 1 are

Ve ==1 V, K,,=05 mA/V* for transistor M,, and V,, =+1V,

K, =30 pA/V* for transistor M,. Assume A= 0 for both transistors.

(a) Calculate the quiescent drain current 7,, and the dc value of the
output voltage. (10%) |

(b) Determine the small-signal voltage gain 4, =v,/v, about the Q-point.
(10%)

Vc{"= 12 v
Vpp=10V ; I

RC -

1 kQ
Yo

RE =

0.1 kQ

Figure 1 Figure 2

2. For the common-emitter circuit in Figure 2, the transmtnr parameters
are =100, V,.(on)=0.7V,and V,=.

(a) Calculate the lower corner frequency. (5%)
(b) Determine the midband voltage gain. (5%)
(c) Sketch the Bode plot of the voltage gain magnitude. (10%)

3. The circuit in Figure 3 is an alternative configuration of a phase-shift
oscillator.  Assume that R =R,=R,=R,=R,=R,=R and

C,=C,=C,=C. Derive the expression for the frequency of oscillation.
(20%)
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4. Consider the circuit in Figure 4. The output stage is a Darlington pair
emitter-follower configuration. Assume that S =100 for all transistor

and V, =100V for O, and Q,,. Determine the output resistance R, .
(20%)

v+ v+ v+
7 ?
Oy
i Qﬁ
Va_
Bias
R3 = UE kﬂ
V—
Figure 4

5. A 555 timer IC is connected as shown in Figure 5. Determine the range
of oscillation frequency and the duty cycle. (20%)

Vt=10V
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1. (16%) If Ais a 2 x 2 matrix with |A| = 4, use the properties of determinants to compute the
following determinants.
(a) [34] (b) |A%| (c) |PATA™Y|, assuming A~! exists

2. (156%) Determine the values of A\ for which the following system of equations has nontrivial
solutions. Find the solutions for each value of .

(5 = )\)Il—f— 4$g“|-“ 2&'}3 =]
41+ (5 = }t):ﬂg—{— 205 =4
221+ 229+ (2 — ;’\).Lg =0

3. (20%) State (with a brief explanation) whether the following statements are true or false.
(a) The vectors (1,2),(—1,3),(5,2) are linearly dependent in R2.

(b) The vectors (1,0,0), (0, 2,0),(1, 2,0) span R

(¢} The set, {(1,0,2),(0,1,—3)}, is a basis for the subspace of R? consisting of vectors
of the form (a, b, 2a — 3b).

(d) Any set of two vectors can be used to generate a two-dimensional subspace of R3.
4. (15%)

(a) (8%) Find a basis for the subspace W of R® spanned by

1 4 s 7
2 1 2 3 1{} 3 6
Fra ] I 2 S Il 1 e

(b) (7%) Find a basis for R3 that includes the vectors

s — = ES

1 0
0 and |
2 =

5. (156%) Let T : R® — R? be the linear transformation defined by

= = — —

y a -+ a3
i ) = ] + Az
g o e

(a) (8%) Find a basis for the kernel space, ker(7).
(b) (7%) Find a basis for the range space, range(T).
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6. (10%) Let V be the inner product space of all continuous real-valued functions on the interval
[0, 1] with inner product defined by

= fﬂ F®)g)ydt, VigeV.

Let S = {t,e'} be a basis for a subspace W of V. Apply the Gram-Schmidt process to
find an orthonormal basis for W.

7. (10%) Let

2l
a=[21]

Find an orthogonal matrix P and a diagonal matrix D such that PTAP = D.
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1. (25%) A three-phase circuit has a Y-connected load without neutral line as shown in Fig. 1.
The phase voltages in RMS value are Van= 220£0° V, Vir= 2202 —120° Ny V=

220£120° V, and load impedances are z;=6.20° 0, 2,=6/£30°Q, z3=5.£45° Q, please find
(a) (10%) the line currents I,,, I and 1. (in RMS) ;

(b) (10%) the displacement voltageV,, (in RMS);

(¢) (5%) total complex power delivered to the three-phase load.

2. (15%) Find Thévenin equivalent of the circuit of Fig. 2 seen from terminals a and .

Iﬂ'
a o ezt
I z%
¢ Z
: R i1 '
c O L] n a o
Ib 24
b o o

Fig. 1 Hig.2

3. (10%) A voltage of 10 V is applied at /=0 to a series R-L-C circuit with R=5Q, [L=0.1H,
C=500pF. All initial conditions are zero for f<0. Find the transient voltage across the
capacitor v(f) for £>0.

4. (20%) Consider the network in Fig. 3.
(a) (5%) Obtain the voltage transfer function H, (@) where Vi and V, are the input
voltage and the output voltage, respectively.

(b) (15%) Let R; =5kQ and C=10nF. If H,(w)=0.820" at 15 kHz, calculate R,,
L, and the bandwidth.
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5. (15%) Consider the two-port network in Fig. 4 with z -parameters of AN e
and Zj;;. This network is a non-reciprocal network.

(a) (5%) Show that the Thevenin equivalent voltage Vyy, at the output terminals is

V'I‘h =

(b) (10%) Show that the Thevenin equivalent impedance Zqy, at the output terminals

is

Z |7
o e (GE10 5
Th 22 e

Z.‘i‘ —II—'- "‘E

— *
+ Vv Two-port v 7
/ ’9 ] Network ; ;

Fig. 4

6. (15%) Consider the circuit in Fig, 5.
(a) (8%) Write the mesh-current equation in matrix form.
(b) (7%) Find the voltage across the 5- reactance with the polarity shown,

30 j40

AM— TR
+ \'. +
50£45° V ;I—D j3a Y 8Jo1! @:z—;‘m

Fig. 5
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Three types of messages arrive at a message center. Ten percent of the messages are “high
priority”, 40 percent are “normal priority”, and 50 percent are “low priority.”
10% (A) Find the probability that k out of N messages are not high priority.

10 % (B) Suppose messages arrive one at a time. Find the probability that k messages are

received before a high-priority message arrives.

10% (C) Find the probability that out of 20 messages, 5 are high priority, 10 are normal priority,
and 5 are low priority.

20% |/

fl e HEFEARE 2 7 A A1) F AR Y 256Mbytes DDR DRAM IC 243 HIIH A~ B i
s FEIHIE(EESUS AR BAHS) - IRIEMTE AL > LA SNTEERSHIE A: 0.01, B:
0.05 o i HE R AR 73 RS A:1500 Jo/4FFH K B:1000 TT//508 - /N FZE#E 1 1000 58 » i
15 2 MR DRAM FE Ak A SR B 2 0.04 -

10% (A) WIRIREIRIERRBE > SR RELAMA]EREE v i 21 | SRS SR AR R R A?

10% (B) s#3—31 IC EHRY - AMER B AR ES D 9

20% H=FE

TERAE RS MR R A Y I » 5 10 ot o 2 L ] IS BAL e e A e 1B B M B R — :%
ABZERY HHAE FRET TR LA E R it — - i RRBFIREHEMIET A SEHS
%T%E%“]‘TE’J%@I% Pl » frag A RAEFIE B IRIE 8T B i[J’“‘EJ?E%‘]‘J’JE’J%@m
P2 » (B RFE] SR PRI LI (2B A SR G oy SR R AR K » ELIEe i
[ELE] éiﬁ--—*f fﬁ%«f&Lﬁih 11 HLAT AT RE RN A [FI R #E /5 5H9E -
5% (A) PRFIRETTRIEF 5 1G5 2 R E% D 9
5% (B) tRFGHETTMIAT 5 [H1& A B A BB T A BRIAGECEERRES D 2
5% (C) NER[MGLEL TP mIE > thiE KRB F A S{AE R E %/ 7
5% (D) B LLAEHETT T 5 (MG A E  BE BB PR RS S T /IAT 5 [Bl&F A H

Ba R EL /)7

—

30% S3PURH
A factory has n machines of a certain types. Let p be the probability that a machine is
working on any given day, and let N be the total number of machines working on a certain day.

The time T required to manufacture an item is an exponentially distributed random variable with

rate ka 1f k machines are working.
15% (A) Find P[N =k,T <t] and P[T <1{].
15% (B) Find P[T <t] as t — « and explain the result.
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1. Given that the Laplace transform E{%[l—cﬂs(f)]}z ln(ﬁ : i
s
please find the value of & :{1 [1-cos(2f)]} (10%)
[
2. Find the inverse Laplace transform for the following function. (10%)
oo

(s+1)7°(s* + 25 +2)

3. Find the general solution for the following differential equations. (30%)
(a) (D*+5D% -36)y(x)=10e™ +3cos(3x). (10%)
&g(rmf+%rif+xa_nyu)=& (10%)

_ bxy-y*
c W 1 0%
o a’x 3xy 6x” o)

4. Find the Fourier half cosine and Fourier half sine expansions of f(x) for

) = 1 0<x<l v
L
2 — X, s k22 S
5. Solve the following integral equation for the function f(x)
® : I, 0<w<l
[ f(x)sin(ax)dx = » (10%)
Y 0, @ > 1

6. Determine the polynomial y =a, +a,x+a,x’° whose graph passes through the

points (x, y) of (1,9), (2, 18), and (3, 31). (10%)
rx, = 2% X, =4
7. Consider the following linear equations Ax=b, 3 3x, +x, = 5x, = 8
X+ 2%, -5x, =4

Write the solution in the form x=x, +x,, where x, is the solution of Ax=0 and

x, 1s a particular solution of Ax=b. (8%)

8. LetA be an 4x4 invertible matrix and adj (A) be the adjoint of A. Find the

value x of the determinant |adj(A)| =|4|". (7%)




