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L. (10 %) True or False

1 - 1 2 3
u=10]2(10,0), v=1(0,1,0), M=|4556
0 7809

(a) v and v, are linear indepeﬁdent.
(b) (v1,v2) is a basis of B2,
{c) The eigenvalues of 5 symmetric matrix are real,
(d) The column space and nullsbace are orthogonal. _
(e} The line passing through (0,1} and (1,0) is a subspace of B2
(f) Let A be a positive definite matrix, A is invertible.
{g) Similar matrices have the same eigenvalues and eigenvectors,
(h) rank(M) + trace(M) > 20
() 11 = {347 and {a] - pr1) = 1
(i) The inverse of a symmetric matrix is syminetric.
2. (5%) Please de.termine the column space and nullspace of A:
| (1 2
| 2 4

A=

3. (5%) Find an orthonormal basis of the column space of A:
1 2] 1

A={11/|, b=1>s

01 3

Please alsp determine the projection of & onto the column. space of 4.
4. (5%) Please determine [A], A™!, and |[A~Y:

i 11
A=j-2 19
~4 0 1

<F H A M
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8. (5%) Let 4 = - It can be represented that A = SAS-1, where A is a diagonal
0.2 0.7

matrix and the diagonal entries of A are the eigenvakues of A. Please determine § and A.

Please also'determine A% in terms of the derived S and A. -

11
6. (5%) Let 4 = . |- It can be represented that et = o, 4 + cof, where F'isa 2 x 2
01

identity matrix. Please determine oy and as.
7. (5%) Please determine the eigenvalues and the unit eigenvectors of A:

111
"A=]1900
100

8. {5%) Suppose a linear 7° transforms (1,1) to (2,2) and (2,0) to (0,0). Given v = (3, 2},

please determine T(v).

9. (5%) Please determine the singular value decomposition {SVD) of A:

o[

10. (10%) Solve x*y"—5xy'+0y =@

1L Given y"#3y'+2y = u(t—1)—u(t-2), ¥(0)=0,(0)=0
(2) (10%) solve y(r)
{b) (5%) plot u(t-1)-u(t-2) and ¥

12. (10%) yy=x is onc solution of (x? — %)y"=x"+y = 0, find another solution Yawhere y and y, are linearly
independent. .

13. (a) (10%) Find the Fourier series of the function

if —2<x<-1
fXy=qk i ~l<x<1 S =f{x+4)
0 i 1<x<2 '

(®) (5%) Use this example to explain Gibb phenomenon
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1. (10 %) True or False

1 . 1 2 3
n=idj é (]-s 0: 0): U = (011: 0)3 M= 4 5 6
¢ . 7 8 0

{a} v, and vy are linear independent.

(b} {v1,%) is a basis of R2.

{c) The eigenvalues of a symmetric matrix are real.
(d) The column épace and mullspace are orthogonal.

(e) The line passing through (0,1) and (1,0) is a subspace of R2.

.

{f} Let A be a positive definite matrix. A is invertible,

e

-

(g) Similar matrices have the same eigenvalues and eigenvectors.
(h) rank(M) + tmce(.M) > 20
(i) |M] =}{MT| and |M|- | M1 =1

(j) The inverse of a symmetric matrix is symmetric.

2. (5%) Please determine the column space and nullspace of A:

]

3. (5%) Find an orthonormal basis of the column space of 4:

T &

12 1
A={1 1], b=}2
01 3

Please also determine the projection of ¥ onto the column space of A.
4. {5%) Please determine [4], A~1, and |A7Y:

1 11
A= -2 10
-4 01
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5. (5%) Let 4 = 02 o7l It can be represented that 4 = SAS2, where A is a diagonal
matrix and the diagonal entries of A are the eigenvakues of A. Please determine S and A.

Please also determine A% in terms of the derived S and A.

113 . ' o
6. (5%) Let A = . It can e represented that e4t £ oA+ cpl, where T isa 2 x 2
01 .

identity matrix. Please determine oy and on.

7. (5%) Please determine the eigenvalues and the unit eigenvectors of A:

111
A=1100
100
8. (5%) Suppose a linear T transforms (1,1) to: (2,2) and (2;0) to (0,0}). Given v = (3,2),
Dplease determine 7°(v). ‘

9. (5%) Please determine the singular value decomposition (SVD) of A:

L
A=
36
= R ASE - EEI0S£504)
10. Let the moment-generating function of a random variable Xis given by
My(@)=E(*)= -;:e‘ +%ea' + -12?94' +—%es’
(1) Find the probability mass function of X.  (5%)
(2) Find the variance of X.  (5%)
11. LetX'be a uniform random variable over the interval (0, 1) and ¥ = X2,
| (1) Find the probability density function of ¥. (5%)
(2) Find the correlation coefficient p(X, ¥ Y. (5%)
12. For an ordinary deck of 52 cards we draw cards at random with repiacement, and successively unti] a King is
* drawn, . .
(1) What is the probability that exactly  draws are needed? (5%)
(2) What is the probability that at least 10 draws are needed? (5%) :
13. There are five boys and six girls in a class. For an oral exam, their teacher calls them one by one and randomly.
(1) What is the probability that the boys and the girls alternate? (5%)
(2) What is the probability that the boys are called first? (5%)
14. The time between consecutive earthquakes in Hualien, X, and the time between consecutive earthquakes in
Kaohsiung, ¥, are independent and exponentially distributed with mean 1/ A and 1/24,, respectively.
(1) What is the probability that the next earthquake occurs in Kaohsiung? (5%)
(2) Find the probability density function of X + 7. (5%) '
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Linear Algebra (50%)

1. (10%) True or False

1 1

23
=10 2(1,00), w=(010, M=|4 5 g
0 T 89
(a) v and v, are linear independent.
(b} (v, vs) is a basis of R2.
(c). The eigenvalues of a Symmetric matrix are real.
% (d) The column space‘ and nullspace are orthogonal.
E _ {(e) The line passmg through (0,1) and (1,0) is a subspace of R2.
? (f} Let A be a positive definite matrix. 4 is invertible.
% (g) Similar matrices have the same eigenvalues and eigenvectors.
E (h) renk(M) + trace(M) > 20
g (). 1M = | M7) and |M|: M| = 1
i (i) The inverse of a symmetric matrix is symmetric.
, 2. (5%) Please determine the column space and nullspace of A4:
' ]
1 A=
2 4
i
l 3. (5%) Find an orthonormal basis of the column space of A:
: A=1111(, b=1|2
01 3
Pleage also determine the projection of b onto the column space of A.
li 4. {5%) Please determine |4l, A=Y, and |47
% 111
Ad=1-21 ¢
{ -4 0 1
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0.8 0.3 .
. (8%) Let A = - It can be represented that 4 = $AS~', where A is a diagonal
0.2 0.7

matyix and the diagonal entries of A are the eigenvakues of 4. Please determine S and A

o

Please also determine 420 in terms of the derived S and A.

1 A
6. (5%) Let A = . It can be represented that et = e, 4 + cof, where T is a 2 x 2
01

identity matrix. Please determine ey and .
7. (5%) Please determine the eigenvalues and the unit eigenvectors of A:

11t
A={100
100

8. (5%) Suppose a linear T transforms (1, 1) to (2,2) and (2,0) to (0,0). Given v = (3,2),

3 &

pIeaée determine T(v).

9. (6%) Please determine the singular value decomposition (SVD) of 4:

(2]

Differential Equations (50%)
10. (10%) Please determine the solution of x%y"'+2xy'+y = x

11. (10%) Please determine the solution of
YR2ay+aty=e™ | 1<a<3, y0) =0, Y0 =0

12. (10%) Consider a series RC circuit with pulse input voltage source, i.c.,
- vs(D) = 2u(1-2)-2u(e-3) .

Please determine the voltage response of the capacitor v (t) for t >0. .

13.(10%) Given y'-2y-3y=c", yO)=1, y(0)=

. Please determine the solution by using the Laplace Transform method.

14. (10%) Please determine the solution of the following partial differential equation,
ou 2%

3 =€ 52 »B.C.u(0,0=0,ul, ) =0,Vt; u(x,0)=g(x), 0<x<L
2
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1. The circuit of a four-stage bipolar op amplifier is shown in Fig.1. Assume

IVBEI =0.7 V,f =100, and the thermal voltage Vr=25mV.

(a) Calculate the quiescent power dissipation in the circuit. (4 %)
(b) What is the input common-mode range of the amplifier. (4 %)
(c¢) Find the input differential resistance Ryz. (4 %)

(d) Find the output resistance R,. (4 %)

() Calculatg the overall voltage gain v,/ v;1.(5 %)

+I5V

:
&:wmi gh=2k0
. “ L

L
i

14 \ .
‘ A QI _Q2 i
¥ +

I - i
| ¥ o
| ™
| )
‘ —0 U
= &K%

I Ry=151%03 $R=3Kk0

§ <

¥ Y Y Y

; i Fig.1

5 2. The circuit of a D/A converter is shown in Fig. 2. Assume £ >>1 for all

transistors.
(a) Verify that I, =21, wherei=1,2,...,,N-1.(7 %)
(b) Design a circuit for each switch S; and explain the operation. (6 %)




RAAEAA NSRRI 4 S A

il CRTRAALERNRE G ARABETE
BT I SRR AR SR T R A SR L . FYSVIE S
_-._-l—__* B * e . . D R — ——
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=0y lfi lfz | ifa

Owr 170

Fig.2

3. Ablock diagram representation of the internal circuit of the 555 integrated-circuit
timer is shown in Fig.3.

(2) Draw a circuit for a mdnostable multivibrator based on the 555 timer, and
explain the operation of the monostable multivibrator.(§ %)

I (b) Draw a circuit for an astable multivibrator based on the 555 timer, and

: explain the operation of the stable multivibrator. (8 %)
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S
O Ve

Threshold |

Cut

Discharge

O Ground

Fig. 3
4. (a) Sketck a CMOS circuit which performs the Boolean expression
Y= A(B+CD).(5%)

(b) Explain why the statistic power dissipation of the CMOS circuit is zero(leakage
eﬁgct is negligible). (5 %)

ST TR et

e

Explain and describe ﬂle followiﬁg power conversion terminology:
(a) Hard switching (596)

(b) soft switching (5%)
6. (a) Draw a forward converter circuit. (39)
(b) Déscribe the operational principle of this converter. (5%

(c) Derive transfer ratio of output- input voltage. (29¢)

,5 7. Describe difference performances between power factor correction and active
ii power filter.(109¢)

Draw schematic diagram of half-bridge series resonant paralle] load inverter for

electronic ballast and describe operation when the inverter is operated in below
resonant mode. (1094)

2N




ERARIANBEERAA (A EREIE) N A 223
iRl B TEAEL R EATR A FHRHB . BT L

EE H B T A A jt*i’r:}ﬁ*ﬂﬂﬁaﬁ%&niﬂaxrﬁﬁ%ﬁi%%:f%%ﬂ%%in Y-V B0

1. Assummg the op amp to be 1dea1 ﬁnd the output voltage and the mput res:stance
of the circuit in Fig. 1. (10 %)

Fig. 1

2. Assume that each of the zener diodes in Fig, 2(a) has the i — v characteristic as

shown in Fig, 2(b) Draw the Vi~ v., transfer characteristic for the circuit. (14 %)

4

| £=F=1000
Vi=68V _
VD= 0.7v . .
=00 - ?{
Fig.2(a) Fig. 2(b)

‘3. The NMOS and PMOS transzstors in the circuit of Fig3 are matched with
kW, /L) =k, (¥, L)=1 mA/V?and V,, = -vq, =1V. Assuming 1=0 for both

devices, find the drain currents ipy and 7pp,

as well as the voltage v, for V=0V
and 2.5 V. (16 %)

+2.5V

. U g
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4. The circuit of a four-stage bipolar op amplifier is shown in Fig.4. Assume

V2s|=0.7 V, 8 =100, and the thermal voltage Vo= 25mV. -

(a) Calculate the quiescent power dissipation in the circuit. (4 %)

(b) What is the input common-mode range of the amplifier. (4 %)
' (c) Find the input differential resistance Ry, (4 %)

(d) Find the output resistance R, (4 %)

(e Calculatg:‘thc overall voltage gain v,/ v;2.(5 %)

4BV
A A o
2 =wind ~ ¢R=1K0 &
BERL 2T T hsad
: |
— :

M | Qi _Q?T ) * : . ’ o 1

- N

. 0y,
—_— Q{’K@( S o
- Ry =151 kg SR =3k
_ ¥ I -
_ —I5V .

Fig4

5. The cireuit of a D/A converter is shown in Fig. 5. Assume #>>1 forall
transistors.

() Verify that I, =21 wherei=1, 2,..,N-1.(7%)

* (b) Design a circuit for each switch S, and explain the operation. (6 %)
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6. Ablock diagram representation of the internal circuit of the 555 integrated-circuit
IS : ’
- timer is shown in Fig.6. '

(8) Draw a circuit for a monostable multivibrator based on the 555 timer, and
explain the operation of the monostable multivibrator.(§ %) :

(b) Draw a circuit for an astable multivibrator based on the 555 timer, and .

~ explain the operation of the stabe multivibrator. (8 %)
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Y='.4(B+C,b);(5%) ' ' S IR

(b) Explain why the statistic power d1ss1pat10n of the CMOS c'ircul_it_ is_,zero(leakag¢ o H
 effectis neghglble) (5 %) o S ‘
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Communications

oS

. (10 pts) Compare the difference between
(1} analog signal and digital signal,

(2) analog communication systems and digital communication systems.

2. (U5 pts) Consider a.m AM communication system with sinusoidal input signal and Q.8
modutation index. If the frequency of the input signal is 1KHz, the amplitude of the inpur
signal is 5 volts, the carrier frequency is f, = IMHz.

(1) Plot the time waveform and the frequericy spectrum of the signal at the transmitter output,
(2) Plot the block diagram of the AM receiver, h

(3) If the recovered carrier frequency is 1.001MHz, please find the receiver output signal.

3. (15 pts) For 8SB communication systerns implemented with Hllbert Transform,
(1) Describe the definition of the Hilbert Transform,
(2) Derive and express the upper SSB (USSB) signal in terms of Hilbert Transform,
(3) Find the SNR at the output of the USSB receiver for the AWGN channel.

e wms e

4. (15 pts).For FM communication system with AWGN channel, _ !
(1) Plot the block diagrams of the FM transmitter and the receiver,
(2) Derive the noise power spectral density at FM discriminator output,

(3) Describe the uses of the preemphasis filter and the deemphasis filter and their purposes in E
the FM systemi.

5. (15 pts) In the d[crltal commugnication systems, most of the received signals have Inthymbol
Interference (ISI). : : |

(1) Describe the ISI phenomenon,
{2) Define the IS in terms of related signals,
(3j Describe the methods to reduce the IS1.

6. (15 pts) Draw the sequence 00101001 110110001 with graph of folléwing schemes,
(1) NRZ,
(2) NRZL.,
(3) Manchester code,
(4) AMI,
(3)2B1Q.

7: (135 pts) For QPSK communication system,
(1) Compare the difference between BPSK and QFPSK,
(2) Plot the block diagrams of the QPSK transmitter and its receiver,

(3) Find the BER (Bit Error Rate) of the QPSK system in terms of Ey/Ny for the AWGN
channel. )
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1. Consider an LTI system described by the difference equation y[n]=0.25x[n]+0.5x[n-1] +0.25x[n-2]
where y{n] is system output and x{#] is system input.
(a) Find the impulse response 4[r], transform function H{z) and ROC. (12%)

(b)Po you think A[#] is a lowpass, bandpass or highpass filter? Please explain your answer in
detail. (8%)

2. Let two signals x(¢) and y,(f) be given in Fig.1 (a) and Fig. 1(b) respectively.
(2) Find the convolution of x(¢) and y,(¥). (10%)
(b) Find the Fourier transform of the nonperiodic signal x,(). (6%)

% () - e : &) yi
7
1-——-] - 0 1] 7 1
=1 l_ 3. .
"2 Tt , Y
Figl(@. Flg 1(b) ‘f Fig. 2 !

3. The input x(z‘) and output y{(f) of a causal LTI system are related through the block diagrarﬁ
representation shown in Fig. 2. ' 7
(2) Find the system fanction F(s), ROC and the impulse response #(1). (12%) E
(b) Determine a differential equation relating y(#) and x(¢). (8%)
(c) Can the system be both stable and causal? (4%) H

4. A discrete-time periodic signal x[n] is real valued and has a fundamental period N=5. The ”
nonzero Fourier series coefficients for x[r] are ai=2, ;=a’, = 2¢’™'¢, a;=a’, = ¢’ . Express x[n]

in the form x{n]= 4, + Y 4 sin(@,n+¢,). (10%)

k=t

5. Impulse-train sampling of x[#] is used to obtain g[n]= Zx[n]§[n—kN]. If X(¢“)=0 for

k=—o

311:/75] aj<m, determine the largest value for the sampling interval ¥ which ensures that no aliasing

takes place while sampling x[#}. (10%)

6. Show a discrete-time LTI system is stable if the system’s impulse response A[x] is absolutely

summable (_i | Aln]| < ). (10%)

n=—x

R
™

Consider a continues-time ideal lowpass filter S whose frequency response H{j@) is zero for
[af>100. When the input to this filter is a signal x(f) with fundamental period 7=n/6 and Fourier
series coefficients a,. It is found that the system output y(¥)=x(¢). For what value of % is it
guaranteed that 2,=0. (10%)
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{1}4& 2 th (short-circuit ratio, SCR) : (2)23&;‘%(hys‘teresis) r(DFH

%4 8 (on-load tap changer) - (4)k4% &
& 1% (subtransient reactance) + (5)

17 Bk 4% 4 (running winding) : (6)z% M. (reluctance) » (7) % &@ kA

(equal-area criteria) » (8) & 3% B 7 Mk (load bus) ()P % % (air-gap power) » (10} % % & 34 T4 (series
DC machine) « .

2, ﬁ%&ﬁﬂ%@%@%Siﬁir—f:ﬂﬁﬁd%%&i"@%’iﬁ%ﬁﬂﬁﬁuﬂLx#iﬁgﬁiﬁﬂﬁi‘%ikih?f—ﬁ@ﬁ&?%
Fotks £ 3 - (10%) . |

SOMEBEREETHM  AHRTES 11,4009 KK 40006W + 1 HIHE 60Ky -
IREMERS 1 %ER R L ()R RS HEEEISE rpm »
TRAR - (D8 THMH L 581 F 4% rpm -

FREET

OB THZFH& pm - VT8 A&

(O)F Bk Bk #8355 7 T 8838 1pm - (15%)

4—RE=ARSERAL 20kV - 55 20MVA. » BASL B B A AR B e # M 4 EHB 02482 -4 a
i%ﬁfér_ﬁ::% 22KV ~ 30MVA > 33t 4 6 T HAZ 4 45 (10%)

S EBLARY  REAUH LKA EANENE 6 ThA TS - FbA A BHE TR Ry

. ]
Lok BB EMAREERE TR RIS T LI SR8 P « Q FARE- -’
(10%) : | |

YR iy - |
Oy
. S | AY :_D’A

=

H 1.
6.EB22 =P HER T - Eifse T 1004k -

gﬁ?l-ﬁ B (l)gﬁﬁﬁﬁ‘[s 2 (2)3 ﬂﬂ?‘%iﬁﬁﬁfj:ﬁf{é@
o G)ARBRKATHE - (15%)
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1. Notation conversion: (30%)
(a) Convert each of the following base ten representations to its equivalent two's complement representation
in which each value is represented in eight bits:
nH-79 @&-112
(b) Convert each of the following base ten representations to its equivalent binary representation:
13
€5 7 2) 277 i
(c) Use M notation to represent the following bit patterns:
(1) 10110010111101101110110  (2) 111101001111000100010101
{d) What bit patterns are represented by the following hexadecimal patterns?
(1)43CD1  (2) FA13C :
(¢) Convert each of the following binary representations to its equwalent base ten representation:
(1) 1010.101

(f} Convert each of the following two’s complement representations to its equivalent base ten representation;
(1) 1101101

2. (@) Convert -0.0234375 to IEEE 32-b1t Excess_127 floating-point format. (7%)

(b) The bit pattern (1 1000011001000011110000000000000) is stored in memory in IEEE 32-bit Excess_127
floating-point format. What the value of the number is in decinial notation? {8%%)

Language Description Table
Op-code | Operand | Deseription

LOAD the register R with the bit pattern found in the memory cell
1 RXY .

whose address is XY,
2 RXY LOAD the register R with the bit pattern XY.

J STORE the bit pattern found in reglster R in the memory cell whose

3 RXY

address is XY,
4 ORS MOVE the bit pattern found i register R to register S.
5 RST ADD the bit patterns in registers S and T as though they were two’s

complement representations and leave the result in register R.
ADD the bit patterns in registers S and T as though they represented

G RST values in floating-point notation and leave the floating- pomt result in
register R,

7 RST OR the bit patterns in registers S and T and place the result in register R.

RST AND the bit patterns in register S and T and place the result in register

R. :
EXCLUSIVE OR the bit patterns in registers S and T and place the

2 RST . . :
result in register R.

A ' ' ROX ROTATE the bit pattern in register R one bit to the right X times. Each

time place the bit that started at the low-order end at the high-order end.
JUMP to the instruction located in the memory cell at address XY if the

B RXY bit pattern in register R is equal to the bit pattern in register number 0.
Otherwise, continue with the normal sequence of execution.
C 000 HALT execution.

3. The following is a routine encoded in the machine language described in the above langnage description
table. Explain {in a single sentence) what the routine does. (Explain what the entire routine does as a unit
rather than reciting what each instruction does.) (10%)

210F°
12A0
8212

32A0
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- 4. Using the above language description table, write programs to perform each of the following tasks: (20%)
(a) Copy the bit pattern stored in memory location 66 into memory location BB.

(b) Copy the least significant four bits from memory location A5 into the least significant four bits of location
A6 while leaving the other bits at location A6 unchanged.

5. Describe the machine cycle. (5%)

6. What is the CSMA/CD protocol in Ethernet network? Please describe it in detail. And what is the guarantee
time that if the collision does not oceur in this time duration

» it will not happen in the consecutive data -
transmission? (10%) . ‘

7. Explain the following techniques? (10%)
(a) Time sharing {b) Virtual memory
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' da
please calculate {a) Oa, , and (b)—L%, (20%)
d¢ L] ) DA
4
' . (-13) [
2. A close path is shown beside. Given A =x*a, +3yza, +2xpa_, \:
o
please calculate (2.)Vx A, and (b.) Cj;CA-dL=? =

- X
(20%) h :\
' 2 (2,-3)

3. Consider a system consists of three charges 0, at position (x,y)={~1,0), O, at position
(*,5)=(1,0), and Q, at position (x,y)=(0,2). Assuming O, =0, = ¢, and Q, = 27,
what is the work required to assemble this three-charge system? (20%)

4. A spherical capacitor consisting of an inner spherical conductor of radius a
and a ouier shell of radius 5 and a dielectric of constant & is filled in between.
(a) Capacitance C=? .
(&) In terms of C and the applied voltage ¥ across the two conducting shelis,
please calculate the stored energy W, =7 ‘ _ (20%)

5. Consider a very long wire carrying current / and a rectangular loop as shown below.
Please calculate the mutual induetance L, =7 . (20%)

..Il\

4
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1. (10%) A system is given as

Py(t) | Pult) | . dyld)
ad Tar T

Let 3 () = y(1), za(t) = %ﬂ, w3(t) = '-%';ﬂ be the state variables.

+2y(t) =r(f)

(a) (5%} Please determine the state space representation of the system.

(b} (5%) Please determine the transfer functon %

2. (20%) A system is given as

#8) = As(t) + Bu(t)
y(t) = Cs=(t)

I

where

2
(b} (10%) Find the matrices A; and B; such that the state equation can be represented as

. . .
(a) (10%) Please determine 2(2) if u(t) is a unit-step function, x(0) = ( )

dx(t)
at

= A;Z(t) + Byuf?)

where () = ( y({tt)) )
T .

3. (10%) A transfer function is given as -};—8— = Tﬁ_‘b’ﬁfﬁm' Please determine the dynamic equation

according to the parallel decomposition.

4. (10%) A motor-load system is given as follows. Please write the forque equation of the system.

Please also find the state equation representation.

5,0}

{1 N,
' g MOTOR % 8.
JurBa T é::% LOAD )Tt(t)
} 18

ey
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5. (10%) The forward-path transfer function of a unity-feedback system is given as G{s) = I{:ﬁ'

{2) Please determine the maximum overshoot.

(b) Please determine the steady-state error, if the input is r(t) = ¢, t > 0 and r(t) = 0, otherwise.

6. (10%) The forward-path transfer fanction of & unity-feedback system is give as follows

K

Gls} = 5(s + 2)(s + 10)

Please construct the root loci, —co < X < oo.
7. (10%) The (T'ha.racteristic equation of a closed-loop system is given as
ss+ (s +10)+ K =0
Let K = 100. Please construct the Bode plot. Please also identify the GM and PM.

8. (10%) A system is given as

&
=
L
=
]

Az(t) + Bult)
Cx(t)

(0 L) 2= (2) (o)

(2) (5%) Please determine the controllability and observability.

o
=
ot
<
Ii

where

(b} {(5%) Please find a 1 x 2 feedback gaiﬁ vector K, u(t) = Kx(t), such that the closed-loop
system Is stable.

9. (10%) A system is given as follows. Please detremines the stability region of K.

@) + K + 2
s+l s(s+1)

¥ ,

T |
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- The notation x)Xp represents a two-bit binary number that can have any value (00, 01, 10
11); for example, when x; = 1 and xo= 0, the binary number is 10, and 50 on. Similarly, y;
Yorepresents another two-bit binary number. Design a logic circuit, using xi, Xo, y1, Yo inputs

whose output will be HIGH only when the two binary numbers x; %y and y; Yo are equal,
(20%)

£

2. Figure 1 shows the biock diagram of a JK flip-flop. Consider a counter circuit that
contains six J-K flip-flops. (i.e., Qs, Qs, Qs, Q,, Qr, Qo, are outputs).
{2) Determine the counter’s MOD number. (5%) '
. (b) Determine the frequency at the output of the last J-K flip-flop Qs when the input clock
-frequency is 1 MHz. (5%)
(c) What is the ring of counting states for this counter? (5%)

(d) Assume a starting state (count) of 000000, What will be the counter’s state after 129
pulses? (5%)

——y Qf—e -]

*——7> CLK

»— KX  Ql—w» DB CLK Qs

Fig. 1The bIbck diagram of a J-K flip-flop. Fig. 2 The block diagram of a D flip-flop.

3. The shift-register counter means the output of the last D flip-flop (Fig. 2) in the register is
connected back to the first D flip-flop, 7 |
(a) Please draw a four-bit ring counter by using the D flip-flops, (7%)
(b) Find the tiuth table, (6% )
{c} Draw the state diagram. (7%)

4. Figure 3 shows how a multiplexer can be used to generate logic waveforms with any
desirable pattem. The pattern is programmed using eight SPDT switches, and the

waveform is repetitively produced by the MOD-8 counter. Draw the waveform at output Z
for the given switch posxtlons (10%) .

1 k2
Voo O-AN—e

LT ".1.1.'..41.'1

e

OLK 4

MOD-8
counter

Fig. 3 An 8-input multiplexer.
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5. Design a counter with the irregular binary count sequence shown in the state diagram of
Fig 4. Please design the circuit by using J-K. flip-flops (15%)

Fig. 4 The state diagram of the irregular binary count sequence.

6. Draw a logic symbol diagram of a MOD-5 ripple up counter. Use three J-K, flip-flops and a
two-input NAND gate. Show input clock (CLK) pulses and three output indicators labeled
C, B, and A (C indicator is MSBY). (15%) ‘
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2. (20%)— EARERBON S ERI0E 2 Fr - .
(@) HFTEEEIIRLE Vo, () vy (5) - (15%) _ o
() PRS2 U R - (5%) | i
® R
!
, Vv C o voyr : ) :i
= SEPETTYo(SE ¢ 3 15 B - SRR A 3 )
1. —HH RLC B8 * R=30002, L~10mH, C=1nF » SAAIMFR A2 R
v (4) EIERE (B) KM/ (C) BESMIB (D) BLLEsk

2. R 1R WWEBRCHEEIERE ?

(A)0.1 (BY10 (C)1.5 (D)oo fEETA
3. &AL 9710 9 BCD 1B

(A) 01100001gcp  (B) 10010i11gcp  (C) 10010100y (D) LA EEIE
4. —THRPEEREE 20 fRAzEHE - HAEms Dt -

(A) 128k (B) 512Kk (C) 1024k (D) 2048k units




ERARBAANBEEREAELI(S AR IS X AR ]
P B T AR AR LA S5 ERA B TR EmY

EE MR T 7R SRR RS S EEASE L -

Conu :

(FOARIE 2 H  SHD

5. SR EETENE T - LTS
(&) {E3#(low-pass) (B) H(high-pass) (C) Wi(band-pess) (D) Z(all-pass)
6. [ 5 B MRS TR 7
(A) 0 (B) 0.1 (b) 1(D)100
7. —(EREH T RIS RF640 + HTIRER 2
() BEE (B) BAE (O /B (D) MOS Ml
8. —MEREAIEAS 104 HAES ;

(A) 0.14F (B) 1.OWF (C) 104F (D) 100uF

0. I 3 R » AEMEEA » & VSV SRR Vst (A)-LSV 5k - ‘_
v . o F ol % %DZ * ' R
B)OV(C) 1.5V (DY 3V . ¥ sy v, i!

10. #ORE » [ERF D1 & D2 T e 5kn% %5};0 . ‘
(A)D1 58,02 #5% (B) D1 #:H,D2 Bk (C) D1 #k.D2 & . "
(D) D1 %k, D2 Bt | | ,;

1. TEREIRARE Windup TSR GRS Wik 7
(4) BRSNS (B) MABREEH (feedforward control) (C) HRFILATEHEE
©) ARG IS |
12. —RIF4EA FHEAS 200 1 - BEIEIDH I - | . | ”
(A)200 T (B)200 5 (C) 200 FH/NE (D) B L5k
13. BS SR I F BB - B RS '
(A) FISHE ) RIS ©) Eys (0) B
14, SRR 3 BRI - REREERS W7
L W) 126D MLk
' 15. ~EIBETERRE  KIERT
(A) 30022 (B) 30000 (C) 4002 (D) 40000




