=- L '%/H/E_

s R

ﬁi%ﬁ‘ﬂ-ﬁk@ T -
/\+/\@¢§ﬁ%ﬁﬁﬁﬁﬂ:ﬂi)\'ﬁﬁ%ﬁ%ﬁ%§ - TEUE ()

PG

L

,. : E i s . L -
- 2 ” - _"' ~ -~
L. %W&ﬁ}v‘fﬁ *—*; R
S Co

(1).. a'ty,+3y—3 uwhen x——,y 2 (10%)

.1 o
(2) y +5y +7y cos3x (15%) Lo

-
r r " b =

z.(1),.4z- re"--""singw_{‘"‘.i:}mﬁﬁ%%. (10%) = . o~ AT e

@ HARRBBRE Y3y +Sy=f0 |
KA SO U0 D 30,002/ Q 2005

3. ﬂ*ﬂ?ﬁé&ﬁ%ﬁmﬁiﬁﬁii‘iﬁﬁ ° --‘“'" .
(1) sin(z — x) (12%) : : : -
(2)-511111(71' X). (1,3%)- et ot - e, T

. :&*‘Fﬁﬂéﬁ&?z#ﬁiﬁ&ﬁﬁtﬁﬁ EHE B REAEER -
4. 6 6 ) :-_,.‘1

W o2 o f LT .
-1 -5 -2 ..;,_.__:_‘;,_,, _;""-;- - " -
‘ﬁ’h"w - . —‘V

(2 4 -6 < - S,
@4 2 -6|WW" L
. h—6- —6 _15 ~ :---q:—--- - —_—

e e e i,
- A
e m _ - -
— - = - oo
- - -
=
' a~
- -~ . -
T — = T
u i~ -
—_ . _»_-’
S s
. - - o T e - - -
~ - ¥ - - " - -
*;
- f .7, Rl
i #* -
- -
. S
- E ~ _
ra . Y
. . X
" a
T .
- i -
[l o ? L
——— e . - ~ -ty R = —T "
-




~ S~ L % Es2 K

L B mHA ﬁ 7’< % O mimm
A }\-i“/\ﬂiﬁf*ﬁnﬁﬁﬁ:é:k’ﬁﬁxﬁi%%:ﬁ%ﬁ” . ﬁE Eat

- o e

L. ﬁ%@—-ﬁ.’.ﬁﬂ@ =t
(@) KibEd ¢, d ﬂ#ﬁ‘%ﬁiﬁﬁﬁ@]iﬁﬁ@%ﬁ{%ﬁﬁ (5%)
) KtiEfa b %‘%&Eﬁﬂ?i‘iﬁ&ﬁ%ﬁ’%ﬂ‘% (3%)

@© Rtbhv - (%) - . N
. . ' 160 1kQ
“WeW

. . -1 ——

2v _4"mA‘§L'6m_ 2k0 é 110

2 B REE R BARE L 2. B R A ROhEE .
zL ' jﬁﬁ:&ﬁkﬁ&&%@ﬁa% AR K A=10047 ﬁéé&aFJOOO -
- (15%) '

-

5. BHBZHRE S - BTSRRI 10 5 K2 ) ISREes
=10 5 FALELESEARRIATELEARHR » (15%)

1Y B 009, _ . .o

10V |




- o _ =2 HX2E
avg % % B H- 7& - SN Al * A
(A /\+/&%¢Eﬁ%ﬁﬁﬁﬁﬂ&)\mﬂﬁ%ﬁfﬁ  RIE : En

4. RECERIBBER /- (15%)
—H

f e -

10 cos2t V

i
5. AL ) R

1V, -l<t<l ... _'-_
v ()= °V1<|’| y o VA= v(t)
(1) K v@ Zﬁiﬁ_ﬁﬁ&@ (10%) (2) i&iﬁﬁﬂﬁﬁ it Zﬁ:‘f:ﬁ_ﬁaﬁ&
%ﬁﬂﬁﬁﬁ:lﬁ (10%) - j R

- . un s

6. BEBACER - —# Y S#SIEFEEAIFER - DRt —

i Y B=AEFFIERIR B V,=240/0° V (rms)  Z,,=10 Q2 Zy =105 Q »
Zoy=1j20 Q « (1) RPEARETIAEE T, (3%) © (2) EFPEARBERRET - REABR .
EYARR L B T - (12%) AT R HUHR B DA R = (polar form)

—l"o




< _ I _ m/mox

3 xm PRSI : AT
‘- /\-i-/\%ﬁifﬁlﬂif%ﬁﬁﬁﬁiﬂ)kﬁﬂ%ﬁﬁt% BIE RN (2)

T

-

2
<t
WG,
siged
ﬁ.

. - . A et ) )
1. Find the general solution of the [ollowing differential equation. (10%)

T - -
il . T - -

N dy 2
- 4x 2
' y 4zy + +

2. Find the Laplace transform [or the followmg functlon (_10%)

R f(t) —.oog(a 2)H(t-2) 2tH(t-—4) ) . N
whiere H (t) is, Heayiside [qncfiqn.'_ T . -
3. Find the inverse Ldplaét;qtfar&nsf&m (10%) IR .
- - . - 2-_-— L3 * =
F(s) e

~ L -

4. A 400 gallons tank initially is half full of & ﬂu1d in which there is. 50 gm of salt are dissolved.. A
mixture consisting of 2 gm of salt per gallon iz flowing into- the tank at a rate of 10 gallons per minute.
Meanwhile, the brine is being drawh off siniultaneously at the rate of 4 gallons per minute. Will the
amount of the salt.in the tank reach 600 gm before the tank is filled 7  (20%)

5. In R, let W be the subset of all vectors

-1
- N a] .
va| %
. as
ay -
that satisfy a4 — ag = ag — a;. ’
(a) Show that W is a subspa.ce of R4 (5%)
(b) Show that- -
1 0. 1 0
N o| |1 1 0
S=11 oo |11
-] | [t] [v )
_ spans W. (7%) o o .
(c) Find a subset of S that-is a basis for W.™ (8%) : o ) B .
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6. Let L : Py > Pibé the lincar transforiation defined'by ) ©T
T e Gaea T 7 - .ty
S - b
LR Liat+y="0"t . _
Lot e, ._.'“,_ '-' q' . . R a
. TetS={2-f, 3+ beabasisfor Py, - T ; . S
(a) Find a matrix. A representmg L W|t.h re:spect to 5. (57).
(b) Find the eigenvalues and eigenvectors of A, (5%) ! * . i
(c) Find:the eigénvalues and digenvectors'of I (5%) . v - -7 L L
(d) Describe the ¢igenspace for'ea.ch eigenvalue of L. (5%)
7. Consider a pulse—modulat.ed s:gnal modeled by the funct.lonn _ . -
- - - kcos(wqt) —a<t<a n
IR T a(t= { ) " --otherwise. - T . =
Compute the Fourier transform F {g )} (10%) . _ X
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1. Give the definition or interpretation of the following terrmnologles (20%)
(2) Diffusion current " (5%) . = - ‘ . L -
(b) Series-shunt feedback amplifier (5%) T
(c) enhancement type M’OSFET'(S%)‘ A A -
(@) Butterworth flter (5%) R

2. For the devices in the circuit OfFlg 1, |V| 1V, A=0; 7= =0, g, m—ZO;JA/V’
L =1um, and W- 20za. Find the values of 1 and V (20%)

3. For the circuit in Fig, 2, find 1, and I, in terms of Lig,. Assume all transistors

to be matched with current gam B. (15%) - P
4, For the circuit in Fig, 3, assume that R= 100kQ, g, --4mAlV R, =5kQ,

R =100Q, and Cy: = Cyy =1pF. Find the low-ﬁ'equency gam and the upper 3-dB

frequency @ A (1 5%) ’
5.Find values for the resmtances in the circuit of F:g 4 such. that Serves as a

difference amphﬁer with an'input resistance of 20kQ and g gain of 1_00 (15%)
6.The 6.8 -V Zener diode in-the c1rcu1t of Fig. 5 is speclﬁed to have ¥y = 6 14

atl, =5md, r, =20Q, and I, =0. ZmA The: supply voltage V' ois nommal]y 10

—_—

_Vbut can'vary by £1V, (15%)-

(a) Find ¥, with no load and ‘with V" at its nominal value. (5%)

(b) Find the change in¥, resultmg from the £1 V. change in V", (5%)

(C) What is the minimum value of R, for which the diode.still operates in the -
break-down region ? (5%) - ’

— - -
——— -

i _\".‘_d_:____;-*-_,,@"'-".-.'a_-—

-




| - .- -

- i ) B 2H# 21

B AR T mmemmy
/\+/\%¢F§E:F3’%F)i Egifﬂﬂ\%%:ﬁ:iﬁﬂ?«- BE:GFE

T -n.. - — ) o mw =

i -y ) o -

——

+5Ve s e oD e T . .
-k ) : R




Ny

R S BIER2 K

a@i%ﬁﬁﬁk& L e

d"b

\g /\-l-/\mﬂi}ﬁﬁnﬁﬁﬁﬁj:f}b\m%ﬂ:iﬁ% fﬂa B

Iyt

(1) AnLC ladder network i is: showanlgurel Vo .;f-r, e _ :
(a} Construct a s:gna.l-ﬁow ‘graph for this network - : o (10%).

.\

(b) Determme the transfer function ‘—‘:3{—:-} from the algna.l-ﬁow graph in (a) (10%)

5 Ly L ,rzmo~
B PV .
+ ) .
s - CARC fl\C Yo
- 5 A S
i Flg'ure 1 NI
(2) For the network shown in Flgure 2, determme the gtate differential equation
v ] - N +
x=Ax+Bu if x,=[. ] and U= [el}. - (15%)
ir - €z
Y
e [ s T T e el ,
g . ™ WV’ - 1 -
Rz- -7 Rz - =
Ry o l - QR ’ -
l - > c L PR
€ " R ’ : - 4]

oL il cFigwezt T -

(3) Asystem is described by.1ts.cha.ra.cter13tzc equation s4+33+32+s+K 0. Determme

the ra.ng;-;t_'ﬂ_ K H?t;r—the aystem "to be. stable. ' o (15%)
(4 Cons1der the umty—feedba,ck system shown in Fxgu:e 3.- |
(a) Find the root locus for >0 "= e v (10%)
(b) Find the o suc.h that the a_js'teﬁ" has the smallest settlmg time and overshoot.
T . (%)

(c} From (b}, is it a phase-lead or phase-lag network?_ | o (5%)

" + -.;+t! N l" B

. _’_?_‘ 43 | 7| sex D) o

Figure 3
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(5) Consider G(s) = ﬁb—’:(% Its Bode plot is plol:ted in Flgure 4, Wha.t are k

oo - - .. . - A e AN
and b7? - - , (10%)
' L% dB 7 -
L1 .,”.2() »
1 0 -
¢ — — L + @

PN I 1 10 100

- . ~20dB/decade
..‘._20 . \-\ /Asyfnpiole . =
2T ~
= - et A g"~ s R ~
C ] ¢ Bxoct N _-40dp/detade .

T —— -
- t > )
10 20 00 . - N .
- e — - — ! a - _ —— " —— - — - _l__'___{‘ . -~ - ¥

e n F1gure4

- . -
R - .
L3 - ' " FEVE ]

- -

ig- P L -

(6) Consider the sampled—da.ta. system of Flgure 5 for T=01 second

(2) Fid. the unit-step response c(nT) ? . (10%)
(b) Find the steady-state ‘e.:,ror (ess) for the unit-ramp input. (10%)
- Ris) +— Els) 1-e=Ts | E) | 4 Cis) . ) :
'?* e =6 4 .
R T=01s | s . s+2 . S -
) - Figure5 1 :_ LNty
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1. (10%)F1nd a least—squares solutlon of Ax b for

-~ - e
r L
LU .

.CO,'*

- '_1-.._1 o] i [-3]-
1L 00 ~ - .. [-1
LRy ’ b= 0
1.0 1-077 Time 42 -
1001 5
N -0 0" 1__‘ . . -1:-,J—" i, A T -
2. (10%)Computer A7 where -, .
A
-1. 4 =2] .
. A=|-3"4 o’
. -3 1 3« ”

3. (10%)Fmd the best least squares approxunatlon to e*on the 1nterva1 ‘
[0, l]byalmeaxfunctlon m L e s

LT R

- - W . - - g™

~

4, (a)LetA bea 2 by—2 matnx and let p(ﬂ,) /12 + b/l +cbe the "
characteristic, polynomlal of A Show that b=-tr(4) and o= det&*i) (5%

(b)Show that the matrix
4= cos€  —sin
- sin@ cos@

will have com;ﬁ\e1genvalues if"@-isnota multtple of . G1ve a
geometric 1nterpretat10n of this result. (5%) .

5. (10%)For the given matnxA below, find-the rank 4, d1m(Nu1 A) and
the bases for Col 4, Row A and Nul A. '

- - -

1 =3 4 -1_9Jn-—

A; 0 6 —6 -1 -0 i D
|3 9 6 6 -3 R

39 49 0

. . - B .
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6.(15%) Consider a discrete random variable X whose range _iS‘theh_ée't"'(;f nonnegative = -

- integers. Let the probability- distribution of X be of the form
= P[X =i]=kp', 1=0,1,2;:

where p is a given parameter, 0<p ) <.

T .

(@ Determine thé constant E[1%]
(b) Obtain the dlstnbutlon function of X, [8%]

- -

7.(15%) An error ina system can.be made in three dlS_]Olnt events desrgnated A B “and C

LetE desrgnate the error event and let - ;"
P(E[A) 0. 03 P(EIB) 004 P(E|C) 006

Also, - .

.1

P(A) = Q. 3 P(B) 0 4 P(C) 0 3 .
It is given thiat an error occurred What is the probability that the error is
assocrated with C? ~ e -

L

[

-
U - ..-_,-

T -

- -

Pyl

8.20%) Let us now consxder the. case, in- wh:ch a P01sson stream branches out mto m

““““““

output paths, as shown in F1g 1,.If the mput rate is ) and the output path ‘of each
arrival is chosen mdependently with the probablhty "k’ =1, 2 . M, Show that

the kth output stream. 1s a Poisson Progess 3 w1th rate rk- Furthermore, these m

streams are statlstrcally mdependent

. v -
e m [

Flg 1

(Hint: -Trytto use.the multmommal _]0111t distribution of the number of amvals
~ destined for individual m output paths in a- ﬁxed time mterval Y
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1. (15%) Let. G(f) be the Fourier transform of g(¢). Define x(¢) = g(2t + 1), Express the
Foqrier transform of x(f) in terms of G(j). - . -

E

2. (10%) The s1gna1 s(t) = [l+mcos(2rg1r r)]cos(2ﬂf 1) is detected. using an 1deal
envelope detector. Sketch the detector output when .
(@m=2 . (Bym=05. .

3. (20%) An-FM radlo is tuned.to receive an FM broadcasting station of frequency 96.9
MHz. The radlo is_of the superheterodyne type with the LO operating on the hlgh
side of the mput s1gnaI and using a 10. 7-MHz IF amplifier. i :

(a) (6%) Determine the LO frequency. RO

(b) (8%) If the. FM signal has a ba.ndWIdth of -160- kHz, determme the filter
characteristics of. the RF and. IF filters. =~ . B

(c) (6%) Calculate the i image frequency. ot

— - -

4. (20%) A PCM s:;'stem uses a u}ﬁform quantizer followeel by a 7-‘9it binary encoder.

The bit rate of the system is equal.to 50x- 10° bitsfs. - .
(2) What is the maximum message bandwidth for wh.lch “the system operates
satisfactorily? ) . -

(b) Determine the output 51gna1 -to- quantlzatlon noise ratio when a full-load
sinusoidal modulatmg wave of lfrequency 1 MHz2 is applied to the input.

x

+

5. (20%) Consider a signal defined as A . -

_ -A4/2, 0<t<T/2
s(t) = A/_2, T/12<t<T
-0, elsewhere

—— - - —_—

- -

where 4 and T are positive constants, .

(a) (7%) Determine the impulse response of a filter matched to this signal and sketch
itasa functxon of time.

(b) (8%) Plot the matched filter output.as a function of time.

(c) (5%) What is the peak value of thé output?

6. (15%) A delta modulator has the message signal m(f) = 3sin(2002) — 2sin(400x2). -
Detenmne the minimum sampling rate required to prevent slope overload, assummg
that the step size of the modulator is A = 0.2x,

T

- »
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l. Explain the difference between structure and behavior i in: the d1g1tal
system context. - Illustrate your answer by given - . Yy o
(a) a purely structural description ] - -
(b)a purely behavioral description of a full adder that computes the
numerical sum of its three bits using binary arithmetic: .~ :

o= xaplus yopluscl | 20%) " .

2. A ﬂoatmg—pomt p1pehne has four-stage Si> 8,85, 8y, whose delays are
100, 90, 85, and 80 ns, respectively.
(a) List the advantages and disadvantages of designing a- ﬂoatmg—pomt
processor in the form of a k-stage pipeline.
(b) What is this pipeline’s maximum throughput in rmlhons of
ﬂoatlng-pomt operatlons per second (MFLOPS)" T (20%)

3. The Motorola 680X0 mstructlon J SR SUB pushes the conténts of the
program counter, PC. 'onto a stack using stack pointer SP and then
causing a jump to the instruction at memory location SUB. " The last
instruction of a subroutine should be return from subroutine (RTS)
which restore to PC the address saved earlier by JSR; this instruction - °
-should also update SP. Assummg SP and PC can be used.as -

operands of MOVE:
(a)Show how to use the 680X0 MOVE instructions to simulate JSR.

(b) Use 680X0 MOVE instruction to simulate RTS.. (10%)

4. Explain the following terms briefly.
(a) Associative Memory (3%)
(b) Vittual:‘Memory (3%) _
(c) Microprogramming (3%)
(d) Nanoprogramming (3%)
(¢) Programmed:10 (3%)
(f) DMA Controllers (3%) --
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5. A certain processor has a mrcromstructlon format contalmng 8

separate control fields Cy:C,. Each C; can activate any oné of n distinct

control lines; where n,ls spemﬁed as follows: ny, = 2 n; =3, n, =4, n,

“11 ,0,=9,n5=16,n,=7,n;=22

(a) What is the minimum number of control bits needed to represent
the 8 control fields? (4%) - »

(b) What is the maximum number. of control bits needed if a purely
horizontal format is used for all the control information? (4%)

-
-

6. Suppose that the page—address'ﬁ‘a:r:e 1,6,4,5,1,5,1,4,3,2,1,2,1, 4,
6, 7, 4, is generated.by a two-level cache-main-merﬁory scheme that
uses demand paging and has a cache capacity of four pages. Assume a
“hot” start, in which-the cache 1mt1ally has pages 1, 2, 3, and 4
allocated to it. Show the actions of the following page-replacement
policies in such a page-address trace.

(a) FIFO (F irst-Inx First-Qut) (6%) S .
(b) LRU (Least Recently Used) (6%) —_— -

7. Consider a two-level memory (M,, Mz) which has the access times
t,=10%s and t,, = 10”s. Calculate the value-of the hit ratio H in order
for the access efficiency to be at least 60 percent of its maximum
possible value. (6%).

m~

8. The single shared bus is widely used as an interconnection medium 111
both sequential and parallel computers. :
(a) What are | its main advantages? (3%)
(b) What are its main disadvantages? (3%) - -




