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1. Find thé transfer function G(s) =V, (s)/V(s), for the network-shown' in Figure 1.
(10%)

v(t)

Figure 1
2. Find the transfer funcuon G(s)=Y(s)/R(s) ,. for the following system

represented in state space (15%)

[oo 1 0 0

X=0 0 1x+ 0/

« -3 -2 -5| |10
y=0 0 olx;

3. Reduce’ the system -shown in Figure 2 to a single transfer function
T'(s)=C(s)/ R(s). (10%)

RS + kA Vi) | Gy(s) Va(s) + @f Va(s) ; GalS) Gy(s) ce)
9 hys) Hy(s) |
H(s) e
AN o Flgure 2.
4. - Find the transfer function, C(S)XR(S) for the signal-flow graph in.Figure 3.
(15%) ,
Gils) _ Gals) Gy(s) ‘Gy(s) Gs(s)
R(s) O——( @, QO o, C(s)

) qu(sf

Hy(s)

Gels)

Hyls)

Figure 3.
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5. Consider a system shown in Fié‘ure 4 for G(s)= L ~a,nd H(s)=3. Let the error
e(t). is defined by -e(t) =r(¢) — y(2). i
(i) -Find the steady state emror e = llirge(t) for the unit step "input
(=1, 20).(8%)
(i) Find the steady state emror e, = 11i_)1£1é(z‘) for the umit ramp input
(r)=t, 120). %) |

¢
+ Yo
FO— G) —
H(s)*

‘ . Figure 4 :
6. Consider a unity feedback control system shown in Figure 5 for

. 2k

G(s) =—————.
. s(s+3)(s+6)

(i) Sketch the root locus for & >0. (8%)

(ii) Find the breakaway point. (5%)

(iii) Determine the gain- £ and all poles (one real and two conjugate poles) when -
the system is marginally stable ? (7%)

S
r 4+ e Y
? »  G(s) ———T—-t»
Figure5 - -
. k(s+2) ) - g
7. The Bode plot of G(s)'=- is plotted in Figure 6. Find the values
s(s+a)(s+10) .
of £ and a?(15%) B
l20 -
0
t + ¥ @
0.1 1 10 100
~20 dB/decade
g 1-20
40 -40 dB/decade
6
90°+ .
0102 1 e . Figure 6
__// 10 20 100
R I oo
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1. Figure 1 shows the source follower amplifier with a current source load. Let the reference bias
sources be Irgr =0.4mA, Vpp=-+5V. All transistors are assumed to be matched (identical) with
parameters Fyy= 0.8V, % u,C %= 0.1mA/V%, A= 0.005V"..

(a) Draw.the small-signal equivalent circuit diagram. (6%)
(b) Calculate the small-signal voltage gain. (7%)
(c) Calculate output resistance. (7%)

Vop Vop

Figure 1

2. The common-emitter amplifier with emitter degeneration is illustrated in Figure 2. -
(a) Calculate the parameters of the transistor : Ic, 8 ¥ (9%)
(b) Calculate the small-signal voltage gain. (7%)
(c) Calculate input resistance looking into the base of the transistor. (4%)

Vcc’“—" 5V

R=250kQ)

 RSOSKQ Ce
¥ o \N—)
R3=75kQ

Figure 2

3. Sketch the Bode magnitude and phase plots of the following transfer function. (10%)
100(s +1) '
. T(s)=————=
()=~ 1000
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4. For the amplifier depicted in Figure 4, determine (a) the ideal closed-loop voltage gain (i.e.,
assume Aoq =00) (5%), (b) the actual closed-loop voltage gain if 4,4 =100,000. (10%)

Figure 4 o ' Figure 5

5. (a) A feedback amplifier is connected as shown in Figure 5. Each basic amplifier stage has an
open loop gain of 4 =10. The closed-loop gain is Ar=100. Determine the required feedback
transfer function 8 (10%) .

(b) If the gain of each stage increases by 10%, determine the percentage change in' the
closed-loop voltage gain, 4z (5%)
6. The parameters of the transistors in Figure 6 are Viy= 1V, Vpp= -1V, (,u,,Cox)=200uA/V2,
(14pCox)=100pA/V 2 and A=A=0. The W/L ratios are given in the figure. For.R=10k(2, determine
Irgr, 1), I, I and 1. (20%) ‘ )

Vr=+4 5V
O
- ‘( ) |

A
Y
I
=
—l
Y

V-=-0V

Figure 6
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1. (6% » 5% MNSTEERSHERRE » TIHul A& ER ?
(a) HEy(stack)H FH I EIRAIFE 2 N ELE [E](subroutine call and return)fi <
(b) HEEB 3 A HA B 30 B E N B3 E] (recursive call and return)igidh] -
(©) 77l(queue)il A FH Y B IR T/EHEFE Gob scheduling)R( -
(d) ff(tree) B FIHABERF (sort) BLEE 5 (set) L RIS »
(e) [l (graph)@i FIRERE T ~ IERIE & (shortest path) °

2. (6% > fR5ERE) Bl JTiE(binary tree) T 3Z Gk - T3l 'Jﬁ%?—éﬁ”
() P (eveDRS i 2 EiBi(node)BBIRZ R 2,121 -
(b) FERE(depth)fS k- Al T RS EIBBER2" -1 -

(©) BT »D » Ei&nHTE;(terminal node)}f8#FS n, » H 3 SCE(degree) N 2 WIETE

BB n, o Hlng=n,+1 ¢
(d) T 24 FHf(ordered tree) °
(e) #& T E5 i —JCH(full binary tree) Bl T 77E B 5588 —Jr i (complete binary tree)e

3. (6% - #5%ERE) THERBZ SuolEE e ?
(a) B-tree F&=—7Fl m-FRI8=FRE(m-way search tree) o
(b) T ATFERS TS (binary search tree) ©
(¢) AVL-tree i A2 TT IR -
() #5 T8 2-3-4 1{(2-3-4 tree) FLEL n {HEHSE » BI T 2B AR log, n]+1
(e HT %/XF?‘% 5ZB ﬁ(B-tree of order S) H HEE= 4 Bl T i/ DEiBEHE &
27

4, (6% » IR Tﬂfégﬁ’:\@ﬂi"ﬁ’ﬂﬁﬁﬁ%l'fiﬁﬁ?
(a) BRI EEIEIERER (adjacency matrix) ~ TH7REES(adjacency list) ~ AHHAR
%70 5B |(adjacency multilist) S BT = ¢
(b) FEARFEHTREN BB AR (sparse matrix)
(c) {58 FHAEIARAE i R B A2 O(nlogn) -
(d) 15 FAEARAERE C BB R O(n) -
©- @—‘FET\ZEI%JEE’"‘J‘FEB’J*E%%E@% A BC

Al0 1 0
Bi1 0 1
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m 2 EE 3 B

-%@ﬁ%%ﬁﬁﬁ% R ¢ AR
, BHE7ER %ﬂ?ﬁ@&%ﬁ:ﬂé BIE : TR

5. (6%) THIRCHRMAIERE ? :
(a) $FRLBERF (topological sort)REHFHIST K F (partial ordering) A BRARILIRARIERF
(linear ordering) {3 °
(b) E—ﬁ@gqa(network)EPL???E#%FF?FEFEE’J?E#%F??IJ(wpologwal order) FT4E
CE2ER
(¢) & (reflexive)lE AT EAERTEES TVEMERS (activity on vertex network, AOV network)
Zee :
(d) FEABR B (acyclic graph) FUFELERREF -
(e) AOV s A—TEZES AOE #Ei&(activity on edge network) » ZZHJ HEYHHME -

6. (a) (5%) {EEx —fnﬁZEﬁFTTi_%’é(preorder traversa) TR EEGIKFES A~ B~ D~
E~-H-C-F~1I-G> ﬁﬁqJF?(lnorder)LEffﬁ%D “B~-H-E-A-F-I-C-G:FHE
HRZ TR -

(b) (5%) 15&%:7“5’1"?‘2#3%71_%’* BD-BE-H-AF-C-1-G> ﬁﬁ?’ﬁF?(postorder)
EMESD-H-E-B-F-1-G-C- A FFEHF T4 -

-

7. (10%) 4478 n (n> 2 {HFEZREEH (non-zero integers) a,,a,,+,a, * BAEEHALH
%(greatest common divisor) ESFERLER I n {EEZ B IE KIS (largest positive integer
that divides a,,a,, --,and a, without a remainder) » Bilan - 42, 28, 56 LR AREE 14 -
=X, pseudo-code BHHASFEEEMERES ~ WRUEERER(recursive cal)HYITE
AT RS 0,0y, 0, FRAORBZ T -

8. (10%) BT ERES S REHRR T AEE AMEB i B EZSE
B/ VMg #i(least common multiple) « Fe/INAEELATHI A RUE R B3 f#(prime
factorlzatlon)*f% SRR T —  IRERTERIERE - TR REE R
(exponent) BrAEHET » FHE IR CIFS MAMSE - Bl 1 135=3"-5 >
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2475=3%-5%-11 > I 135 £2 2475 ZRUNMEEE 3 -5 - 11=7425 - 7E0L » B
& n(n>2)HEESEa,0,, .0, °

sA pseudo-code BUTMI & FREERIEDGE S M ATKE a,,0,, -, a, B/NAEEY

3 - GRREN-MRIRERER R RS AR S 2R  EREMS EEEEE

FYFRA] - ) ‘ '

9. (@) Q%) HEE" FrE BRI RAERE R RE | (all pairs shortest path problem)E5{A ?
(b) (8%) LA pseudo-code B{T{Al & FaB k2 GE B AR se T Fre [HEHS &
PRSI A . .

ot

10. (a) (8%) F5F/|FH Kruskal’s method (Z¢f§ Kruskal’s algorithm)& Bl — Fi7m: ik &l
VS TIEE 5/ NEEPERS | (minimum cost spanning tree) o ERGHRIEER -
(b) 2%) ()R T FEB B/ NETRA | < HERAN R 2

11. (a) (8%) LA pseudo-code Z ZEEEH"’“\W XEB’JEJQEE';‘%?@E " EHEHERR ) (counting
sort) o

(b) (2%) T EHEFERFE FﬁﬁZH%F‘ﬁ%E%%J#J%ﬁ ?

12. F| & 3k & (Huffman) 5 B B2 #— B G &/ IR BE AL (minimal - weighted
external path)Z ZJTAaf {BE% 1SR EIES (external nodes) T 6 & » AT FEZ A E (weight)
SRR 4,=2.9,=3,9:=59,=7,9;=9,g5 =13 -

(a) (7%) @RI (Huffman tree)38FE
(b) (3%) F/NINFESIERESR Z R (length) B (AT 7
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1. Obtain the current / in the network shown in Fig. P1. (20%)
: ] 5Q

- AAN
/ :
\ 24 _1+ Tz
T_4V
2Q + <a->
VR§ Y 3V,
2Q ,

Fig. P1 :
2. The switch in Fig. P2 has been in position 1 for a long time; it is moved to position 2 at7=0.
Obtain the expression of i(f) for > 0. (20%),

3. In the circuit shown in Fig. P3, find current /. (10‘%’)

20 mH -
___Oéc,_nrvw-\ y
+ ‘V §ll() —
50 1 | + wna 7

Fig. P2 o Fig. P3

4. A 10-mH inductor has current i =2.0cos5000¢ A. Obtain the voltage v;. (10%)

5. Impedances Z; =10£-36.87°Q and Z, =20£53.13°Q are in series and carry an effective

current of 5.0 A. Determine the complete power information. (15%)

6. A three-phase, ABC system, with the effective line voltage Vpgcesr =100£0°V, has a balanced
A —comnected load with impedances 10 £45°Q). Obtain the line currents and draw the

voltage-current phasor diagram. (15%)

7. Find the Y-parameters of the two-port network in Fig. P7. (10%)

L 12Q <&
o ' * O
° AN °

1
s B 5
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1. Find the complex Fourier series of the periodic function
1 for0<sr<r

x(1)=40 forr<t<T ( (&A% 10 %)
' x(t+T) forall t 8
2. Find the Fourier transform of £ (f) = e I, (&4 10 o)
1 =10 -
3. Let A=[ - ] . (REEIS )

(1) find the determinant of A, |4]=7 (5 %)
(2) find the eigenvalues and eigenvectors of the matrix 4, (5 4)

(3) P is a matrix having the eigenvectors as columns, find P and P!, then
diagonalize the matrix 4. (5 %)

1 -10 '
4. Let A-—-[ . } X=[x‘:}, G=[Z} (R 15 %)
- e

4 X,
(1) find a fundamental matrix, Q) for X'=4X, (54)
(2) find the general solution of X'=AX +G by matrix methods. (10 %)

5. Solve the initial value problem:“ ¥ =3x* ~Z for x>0 with y(H=4. (XA
, x
10 %7)
6. Find the general solution of the differential equation: y"—4y'+4y =5¢%*. (DO
NOT use the Laplace transform method) (&3 10 )

7. Find the gcnerai solution of the differential equation: y"—3y’'+2y = cos(e™).
(DO NOT use the Laplace transform method) (&8 10 %-)

. 2, 0<t<2
8. Find the Laplace transform of f(¥)= 1 f3g? 52 (AA 10 )

9. Use the Laplace transform method to solve the initial value problem:
’ y'—4y'+ 13 y=45(-3); y(0)=y'(0)=1, where &(¢) is the Dirac Delta

function. ~ (&7 10 %)
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