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Exammatmn questlons
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- Do not open tl:us sheet before the exammatmn starts

2“%%%%i %ﬁ%awfé%reu—vsé
' "There are 6 pagss mcludjng tlus cover sheet

-‘sasmﬁzﬁ%%mbrﬁﬁ#é e

: . “Select two from five exammahon quesﬁons and clear them -

';Aﬂﬁss s;wssutsssss %%ﬁﬁﬂmﬁméht%ﬁk% ﬂkTé v,

Be sure to write the examines _number and selected questmn number mto ALL
' necessary parts in the Answer shset :

‘5 %§%%@,L20ﬁfE%J

o '-"'I"'e_st fi}ﬁe is 120 minufes. .
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Use a blank Space of thls booklet 1f necessary. .
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[1]ﬁﬁﬁﬂkﬂ¢6&wﬁﬁhﬁzk

Afiswer the foliowlng questnons about llnear aigebra

(I)HTWA&Lwﬁwﬁ@ﬁﬁﬁmﬂéx&i AR u<9<nkf5
Find the arigle (O 8= IT). in radlans hetween the fol]owmg pairs of vectms

o =21 - [11.- oy
A '«(@v%{almdw=tﬂ}»‘.-ﬂﬁv=b}mdw={4f
ST o 21 . L11i- o R i
(2)u?wmﬁbWﬂ%ﬂabf%o$ﬁmﬂﬁ®ﬁﬁ%ﬁwi '

‘ Fmd the area of: the parallelogram wﬂh edges ‘

K

(3) M"Fﬂ)ji%'t@ﬁﬁxpxg%ik?);: L S S
Solve the fo]lowmg lmear equatmns wrth two unlmowns - and xz

4x1+\/—x2-5\/—
\/_x1+2x2—5 L

(4) H?@ﬁﬁfm@-ﬁﬁ&ﬁﬂl'ﬁ’\? F}I/’&"Zkéb;t ‘
Fmd the elgenvalues and the umt elgenvectors of the fe]lowmg matux
; 4. ‘\/_ . .
A= LF 2]

(5) -m ﬁlIA@%%F‘sﬁ *é'?tmf'o Ax= omméﬁ%:jwbg:
: : ES N . ‘
o 7‘:7‘:“"1./ Xx= [xz] € IRE"?:?‘E;

o x3 "

o Fmd f;he nu]lspace of the fo]low_ng matrn;

A[*'W
_ V3. 2 —1
ie. the’ complete solutmn tc Ax -0, Where X = xz € E{{B "

(6)u?®ﬁﬁﬁ®méﬁ%$®£
o Fmd the complete solutmn to '

[f— ‘é— 'ﬂ[ ] [?]

(7) (6) GDJiq‘%ﬂZ%:?%ﬁ_'ﬂ‘%fJ\/ 1».&%%*&5 &,

Find the mlmmum norm solutmn to th.e equatlon in ( ] )

Ill )
T :

5 Hj\ffﬁ’?’f EASES
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(2] ERAEICHT HROAMIE ik, .
Answer the fo] lomng questions about s;ghal processmg
IUDJ:S?‘@%E%%H#FE’EIVXTAL:?ab\T Eﬂe‘%@)@]ﬂéﬂ i%}:'l‘é

A dlsorete—tlme system is glven m the ﬁgure, end the Hlltlal values of delay elements are zero.. o
o (1) 03/;«7",&@% \jﬁ%‘%ﬂﬁ

- Wr1te out the dﬁference equation system for the x(n) " o -q(ﬂ) 5 | s y(h)

.',-

system -
(2) (1)@%’ \ﬁ%ﬁ%zﬁlﬁb T %E@ﬁ%ﬁ{b@i

Apply rtrensform to the equetlon system m (1) and

ﬁnd the transfer ﬁmctlon . . L
(3) :@x;RT.b@#‘xrﬁé:%,.\\@ﬁBfﬁ%%m:&hx&:O“C C
*ﬁ S{iﬁj:c_ﬁme—;

Illust:rate the locatlons of poles a.nd zeros of the o

_ system of the oomplex plane w1th merks of X end O respectwely A
(4) COYRTBIERDE IR, %@ﬁﬁ%_n;: B
_}udge the sta.b1l11:y of the system and describe the reasons. to your conolusme
(5) SRR _J:mtvfumvzmavdeﬁm CESTS
‘. ‘ Fmd the partial—ﬁ'actlon expension of the system snd éraw 11:s pa.rallel system conﬁgurahon
(e) R /XTMMJNI/XE;%%:I%J:

. Fmd the meulse response of the system
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e@eaeaGﬁmewwéwaetioaeeuowrutomwaez;atus@,ha
_'E(s), D(s), B LT ML, %a%nst‘*ﬁs, {%% &H.EL :leg:rﬁtﬂjj@77“7x£%tierén .
tt;oo“taab 177”7233%%1:5)5 '

. '-Answer the followmg questtons about the oontrol system shown below, where R(s), E(s) D(s), and Y(s)'
L .oare Laplace transforms of reference, error, dlsturbaoce and output,’ respeotwe}y 5 represents Laplace :
- operator Gl (s) anEl GZ(S) are contfoller and controlled obj ect respectwely '

o SR HIJ(S) o . o
R B e e
'1?(5) + ?f(f)‘_(;i(s)z ~i~i}>f%}=;~44>A Gos) --%IS?

— =\ '1‘

| ( 1 ) Y(s)%: R(s) D(S), Gi(s), Gz(s)%j‘ }Eﬁb\fﬁﬁ‘
Fmd Y(s) and express 1t wrth R(s), D(s) Gl(s) and Gg(S)

"'( 2) P ﬁ%@]%btﬂ#@ﬂjﬁ% Yo(s)c‘:‘ﬂ"é Yo (s)% R(.s') D(s), Gl(s) Gz(s)%‘:ﬂ%\rfﬁ

- Xs) ohanged to Yo(s) when thie feedback loop was cut at pomt P. Fmd Yo(s) and express it with - :
R(S) D(S), Gifs), and Gz(S) ' ‘ ‘

& .-( 3) tﬁﬂtﬁ]%%@ffff‘ /%ﬁre <t’"*“’1, Gl(S)Gg(s) >>1 & u‘_s: % Y(s)é: Yo(s)%bl:tjzb 7,{ ) .'
L Ry S OBRICOV TR L -
- 'Explam the advantageous effeot of feedbaolc control by comparmg Y(s) and Yo(s) at the .

S condmon of G]_(S)G;)_(S) >>1. - : .
"_'(4) RN, G1(s) X, Gg(s)— 1/(1-I-Ts) D=0 &a"e

J\jjvb@uz-rjﬁ%a& ( R(s)= s ) CD&i g, E(s) %:kaa;: 7171 2 K:}b ) Tt;t' .
EETHBD, | . o .
Fmd E(s) when R(s) is an unit funotmn where Gl(.s*) K Gz(s) = 1/(1+T 5), and D(.s) 0. K andi .
" Tare constants ‘ . : | 7 o
”xa)e oeeeaa7ﬁ7zaaweataef()hme()emwreesd

. Find steady—state posrtron error e by means of final Value theorem of Laplaoe transform

| (6) auete%a 10%&&?2571&554& K %w( E»L esf\tictwaa
N Determme K that set the steady—state posrtron error ep 10%. S
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[4]
ﬁﬁﬁEw1W%ﬁmmm@ BhEEZ 5, UTFOMNCEL L,

Answer the followmg questions about an electric battery that has electro motive force £ [V] and mternal
© resistance ¢ [Q].

(1) = OBHE a b BHIET L2 2 WTEE L LCERE L,

Draw a one-port circuit of the battery, where the terminals are named « and b.

(2) #8F a, b EOEE VVI%EE ACHIE L 1 & & DBERCC B,
77 L. IO AN o L ¥ 5,

What is voltage V [V] between terminals @ and 5 when 1t is measm'ed with a voltmeter whose
input impedance is infinite. -

(3) WT a, b EICHESE R, (0] O RHE Lic & 2 5 1 (Al OBHRA TR,
FREERT L &b ICEMONEES - & B, R, I ZHVTERE, '

When resistor of B; [£2] was connected between terminals g and b, the current ﬂowmg in the
resistor was [; [A]. Draw the c1rcu1t diagram and express mternal resistance » by using £, Ry,
and I}

‘(4)lﬁ@ﬁﬁeﬁm@&[meeoﬁ@ﬁﬁmﬁebtazaaLM@%ﬁemntg
EREERY & & BICHEUE R, [Q1% E, Rl, 5, LERAWTEE,

When resistor of Ry [Q] was replaced with another resistor of Ry [Q.] the current flowing in the
resistor was Iy [AJ. Draw the circuit diagram and express R, by using E, Rl, L, and k.

(5) (4) DEBICINT, Ry (IO, &b WFICHBHEY R (0] &bl Lz,
| E%l%rfk&%kﬁﬁﬁ#fﬁ%éh@ fuqm%E r, Ry, REFVTHRE,

Next, another res1stor of R [Q] was connected in parallel to resistor By [£2)in the circuit of (4).

- Draw the circuit diagram and find consumed power at resistor of R [Q] and express it by using E, .
g Rz, and R,

(6) WHEH PIWIERA LT BARHEHOM m\< B, Tl R %ﬁb\’c%‘éﬁ‘
Ei, TO %@%z‘(fﬁ’ RE r, R% ERNTRE,
Find resistanice value of R [Q} that maximizes consumed power at load resistor and express it

by using » and- Ry. Also find the maximum consumed power at the load reszstor and express it by
using £, #, and Ry. :




Page . 6

L, SRR & A TIEICIT O 2 L,

[51] | "
- | | et
(Transmitter) | (Receiver)
x(f) % s-(r) (foji) § o T PF ___2(;‘)
Aéoszjg_it ‘ ,cos'Zzzﬂf_ o “w 0o T
| | | Fi'g.1 ' o _ Fig.2

(1) B8 ()% 5% T 5 Fig. | OBEI AT L EELD, WRERARE L T4, ZERTHER

O MEEET . &7 v (LPE) ®ﬁﬁiﬁ®ﬂ&§§(éif<W’Cﬁbé LW a'a“éo

O B5s0). v, BIU 0% EhEhRd X, ‘

@ BExOOBEEARY M XORFig2 DX I BBAREELD, ZDEED () BY
YODREBE AT bV S(HE LT ¥ TR AT ML OJEE RO,

Consider the communication system shown in Fig. 1. Carrier frequency is f;. x(¢) is the message
signal. Coherent demodulation is performed in the receiver. Passband frequency of the lowpass
- filter (LPF) is f = W . It is assumed that f;>> . ‘

(@ Find the signals s(8), ¥(¢) and z(2), respectlvely

"~ @ Suppose that the frequency specirum of the message 51gnal x(t) is given by X(f) shown in Fig.
- 2. Find and draw S(f) and ¥(f), the frequency spectrum of the signals s(#) and y(¥), respectively.

(2) BESRIE W O REREIZ T 2(0% 2 T POM AT L, 7 1 VS LEELEY, 0B 0FH%E |

< EAT DI DICRARE LB AR £ %Tﬂi L] T OIRIEE 8 ¥y ?~
Tﬁ%ﬂ:w_% ) PCM“L::?:TGDE » MREE Ry &R X,

Suppose binary pulse code modulation (PCM) system for transmlttmg the baseband signal x(f) with
bandwidth W. Find the minimum value of sampling rate f; to reproduce the baseband signal
without distortion. Find the required bit rate R, of the PCM signal, if 8-bit quantizer is used.

Ay



