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ELECTRICAL ENGINEERING

Feqffiifrffi'r

Instnrctlons 1ffi; ,

0 This paper is divided into trzo Sections, Section-A and Section-B.

q ctit{, <I Ergr c rdllTnqfr E, tG-A 3fi{ Erg-B I

@ Each Section contains elght questions.

e-&{dsi sndwrtl

L ft") A candidate has to attempt twelve questions.

w vtm$ d arq vrcl 6r s-d{ fts{I tt

fut Qlectiolr Noe. 1 and 9 a::e oompulaory and out of tlre rerrraiaing, araEt

tc[ are to be attempted choosing llve from each Section.

sF riql r g1t, 3{frsr{ t 3Tt{ is wfr { i ffi w mr wt fuq{ t, lr+s ris
t d'q-d'q H d Ea nfl tl

(u) Question Nos. 1 and 9 consist of lue parts each. Each part will be of
6 marks. Word limit will be 15O (in relevant subjects only).

. c{i {qt r *t g * dq-qtq tnq tr Jr*d crrr + frs o eis ffid tt rrq {wr
rsorsdfudt (cauwqffit)t

(u) Remaining questions rrill be of 14 marks each.

*qyn r+ sisl*chc{qdit
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i Time : 3 hours ]
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SECTION-A

Erci-A

1. Answer the follolring questions :

ffifudyrcllTfr{Qfrs,

1ra/ In the circuit of Fig. 1, the switch has been closed for a long time. Find
the expression for u" as the switch is thrown open. What is the rate of
enerry consumption in the 4OO Q resistance at t = 0+?

srTft - t 6 qXqq n, fuq rii srrq t frq 
"is 

fuqr ryr en I ii A fus d qqfuqr
rIkII i, u" + frq 3Tnrqfr irdr{qt , = 0+ rI{ 40o o vfrtq i s-ci ETd ff
Etwrt?

100 V

Fig. I / BTrEfu-l

(b) Draw the waveform of the following signals :

(i) xr(r) = r(f)- r(t - 1)- u(t - 1)

(i, x2(tl = -u(t + 7| + r(t + 7) - r(t - 7l - u(t -7)

where u(t) and r(t) a-re step and ramp signals respectively.

ftq fu,qeii i niT v-+-R (waveform) iqR 6fuq ,

0 x1(t\ = r(tl- r(t - 1)- u(t - 1)

(iil x2(t) = -u(t + l\+ r(t + 1)- r(t - 1) - u(t - 1)

q6i, u(t) gq r(t) isqYl: ec Si h foq-o tt
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1cJ A i8'65 kW, 4-po1e, 5O Hz, 3-phase induction motor has friction arrd windage
losses of 2'60/o ol the output and full load slip is 4'2o/". Find out (i) rotor
copper loss, (iii the rotor input and liiil the output torque.

18.65 kw, 4-frfr, so Hz, 3-to Ssevn *a i arsegz +r ffi qei fufu ffi 2 6"7"

nen SF ds frc 4.2%lt fri-a Efu eiu, 64 ta 5+gz *r 6i4 arszgz zfi vm
ff&qr

(d) (i) Dravr the schematic diagram of astable multivibrator employing timer
555.

1'* e-<ka c€ffine M sss zr+m ft*fro fr, *.r <+en fud (sqhematic

diagram) iqR frtqql

liil Calculate the frequency and the duty cycle for astable multivibrator
output for C= 0'01 pF, Re = 1O kO and Ra = 5O kO.

c = 0.0 1 pF, Re = 10 kc, and RB = so ko + ftq fls fd*d rcE qr{ict 31-5€e

* tdq 3Tlqfu si qt +* ff .rom fffuqg

lei An amplifier has a voltage gain of 3000. Its input impedance is 2'5 kO and
output impedance is 6O kO. Calculate the voltage gain, input and output
impedance of the circuit when 5olo of the feedback is fed in the form of
series negative voltage feedback.

!s tgdrilq{ it 366s sr *(k t{ t t vs-ff lqge vfusFn 2. s ko t qi 3irscge eft -qlqr

60 ko t I qffiz fi frs nc, {cgc qq 3irsqe vft-srqr ff rrum ff&q qq gqffifur m
s% r+<q {ear xune-+ ffi WHa{r + sc I Al

where p is the phase constant and qo is the intrinsic impedance of the
free space. 4

5ffi 3ffifiI{r fr {q{q tfr f'+ Qc ni,r + , fr? 1,q/m t 6I *sa frt rd q+e

teiz rit *l rrqqr ffiq ffi iqq Er<t rqqr wr ir

fi = I 6'tr 
-"1rot - pz) +i a",r(r, - o, * |)

sEi p tc RRis qe rro gfiI w*+m fi te vfuIqt it

2, (a) Calculate the average power flow density (in watt) of the , field
(in A/m) of a plane wave propagating in free space given by

E = i 6J3 
"o"( 

at -pzl*0 9"i.,[rt - p, *1 ]Io ''"'lo | 2)

ElGctricsl Eagiaeertag/ 33A lP.r.o.
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Find the Norton's equivalent circuit for the transistor amplifier circuit

shown in Fig. 2

ffi - z t ft gO rrq irFIE{ t3-dutq{ qffic + ffi q fi 3q 6r ge cft cq ( equivalent

circuit) ffi 6frql

Fie. 2 / qrEft-2

g. (a) Adiscrete source emits one of the frve symbols every microsecond' The

1111 1

symbol probabilities are ; ;'; i "'''d 32 respectivelv' Find the source

entropy and information rate'

qs ffic dc y-&s l]{fr t+rs q{ crs i i qs {i*d 61 3-€Jc qrm t r ri*a rilrrq-irq

*-,, ;,i,;,* e j tr *s qdfi sq {ear 4 nn fffter

(b/ The elficiency of a 10 kVA, 2OOO/4O0 V single-phase trarsformer at unity

power factor is SZN- ai 'ittd load and also at half rated load' Determine

the transform.,'" pJ fo'" losses' (iil ohmic losses and (iir') the maximum

efficiencY at unity Power factor'

1 0 kvA, 2ooo / 4oov ftrrd irq ir{$}ft ff tfrA qf-{ +€{ c{ qH-dr lts frs rT{ G

aqlts frs c{ S szx tt 4**+. *r f, +{ w,fi, ffi* qq qq 6'' AfrE qrqt

fr-m qt {6frc qq-dr M{q fffrql

4. /a) Find the value of V, for the OPAMP circuit shown in Fig' 3'

ffi-a i ert$ oper'ap sffic + ffis %6r Tq {rd Aftsl

4ka

10(b)

10

Electrical Engtacoritg/ 3 3A

Fis. 3/ qrdfr-3

4



/b/ A causal and stable LTI system G has the frequency response

4+ ra)
JLi(c)l = -______________ _

6-r,l'+S.yal

(i/ Determine a differential equation relating the input x(4 and g(fl of G.

/iil Determine the impulse response h(t) of G.

(iril What is the output of G when the input is x111= satylll-teatu(tl? 10

2+4=6

RiF sr{utkrr-$ (causal) \I?i {anm (stable) LTI ft€{ Gfr 3Tr{fr orJB-{II (frequency

response; frff |

41.1= 
-{:b6-t:'+Sjo

d/ c +tqge x(t)\d s(r)t{Eik g1T6-d{fl-6{urnrd6fuqr

f{ G fi 3Tr}tl 3rjBSI (impulse response) h(t) ila fiftql

(tO G 4l 3[rsqz WI t, qS E{F x(tl = e4t u(tl - te+tu1ty t ?

5. lal State and verift the convolution property of Fourier transform.

sftq{ ?qdd + {i{s{ (convolution) U"rqd q.r q"lc Si a-€rfud ffiqr

/b/ A step-down d.c. chopper has a resistive load of R = 18 S) and input
voltage Vr.= 22O V. When the chopper remains ON, its volta.ge drop is 2.2 V.
The chopper frequency is 1 kHz. If the duty cycle is 607o, determine -
liJ average output voltage;

[i] r.m.s. output voltage;

liiil chopper efficiency;

(iu) effective input resistance of chopper. 8

q* Qq-crs{ d. c. irw ii n : r a o +l efr+Tfr r+n qe rc5c +A-q v dc= 22o v A I

ss {Ts{ qrqr{dr t, gr*r eHq $q 2.2 v tt sm+r ff 3Trqfr r kHz tt qR qq8
qrfsFT 60% i, m 6ftq

f, *sdsrs€zdAq;

(ii./ r.m.s. 3lrscgz d&;
diil *t qqm;

[u] {1q{ ff yqrfr 5lgz yfttq-s-drr

5El.ctric.l Eagtaeertng/ 33A lP.r.o.



4
6. (a/ Reduce the Boolean expression given below :

1a+frYeB+eecl

ftA 4 d {fuqc a{ftrqR al 5q 6ftq t

(A+ BCI(AB+ ABC\

(b) Trre gate-cathode characteristics of an SCR has a straight-line slope of

120. For trigger source "ofog" 
tf 15 V ald allowable gate power dissipation

of O'6 watt, compute the gate-source resistance'

qs scR * t -his 5urq{ I rzo fi qre \qr aen i t rs v * FR mS ffi qi

0'6 watt;6t eEia n-c vrm Hs + ftS fu frC fdiq ff rrsr{t 6frqt

(c,) The frnite sheet O<xsl,0<g(1 on the z= 0 plane has a charge density

p,= xg(x2 +92 +25f1.2 nClm2 ' Find the total charge on the sheet'

z = 0 (plane) c{ qftkd rfu o s x <1'0 ( u <1 I ?fl&r E{€

p"= xa(x2 +92 +2sft2 nc7m2 tl rfuq<3,o 3f,rael{rdfffrsl

7. (a) A tone modulated FM signal is given by

qpl.,r = (t) = t o cos [z r1ro6}t + s srn(2 21103 p)]

Determine -
/ii the carrier frequencY (/J ;

liil t}re modulation index (P);

(iii) tlrre peak frequency deviation (Af);

(iu) Ilne bandwidth of rPPY(t)'

qs aq irq-&fts FM fur{f, ftq anr ftqr Tqr t

qrrra = (t) = ro cos[z zr6o61t + s sin(2n(1o3)t)]

NIdfifrS-
p tftm eqfr ql;

fii, i-Se{r{ qa-*i+ 1P1;

4

di, {ft{ uqft t++ar 1411;

/iu) rppy(t)fi+sffl
Elcctrlc.l Eagioccrtng/ 33A 6



(i) IcA*r (O Ic @ vc, 6u) vE atd (u) v",
engft-+ i tore qq {k } ftq, an fffrR -
(i) I.hur), ftl Ic, @ vc, (iu) vE and (u) V",

Ycc =35v

Rr =300 kc

F= loo
IE

Rr=l2ko

Fig. 4/

8. (aj State Parseval's theorem. Verify Parseval's theorem for the signal
f(tt = ent u(t), (a > O).

crfr+d stq dfusr fu,Td f(t\ = ent u(r), (a > 0) * ftq qr$+d vtq qrkd fffuql

(b) What is the required received power in an FM system with modulation
index (p), bandwidth (lV) and noise power spectral density (IV) being 5,
15 kHz ald 7O-r4w1Hz, respectively? The power of the normalizdd message
signal is assumed to be O'1W and the required signal-to-noise ratio (SNR)

after demodulation is 60 dB.

FM fr€c it +qiflr {rsis (p), ns ff (wl rg ts (noise)rrim *{fr E{€ (lYJ

!6rl{r: 5, 15 kHz and 10-14 w/Hz + slq FM fu{zc fr gTrq{Ts vIH ci;d{ frrn il
€Tcr{Td {hr (fuq-d) ff qTqr o.rw qrqr wr I qi v6t ft'+a t rq (noise) {!ekl
(sNR) frfrfuH * srq oo ae tt

(c/ A voltage wave at 1 GHz is travelling on a transmission line in + x
direction. The primary constants of the line are R = O'5 (Um, L = O'2 ttWm,
G=O.l U/m and C= 1OO pF/m. The wave has 3O" phase at t = O and x= 0.

Find the phase of the wave at x = 5O cm and t =1 p sec.

1'+ ffi a'in 1 cHz c{ <rqft{H dl-Fr q{ +, ftsrl fr ,rfr 6{ 16 tt EEr +yrQrft-s

Rni*n= o.5(um, L= o.2ttHlm, G=0.1o/m,qs c= 1Oo pF/mtt ctr fr
30'+-q, / =o qs x= orfitt riqqrt-c, x=5o cmgi r=1 psectnnnfffu<t

(b/ For the circuit shown in Fig. 4, determine - 10

oTrfld-4

Electrlc.l Eagtaoetlag/ 3 3A I P.T.O.
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SECTION-B

<ie-s
9. Answer the following questions :

trqfrfudvri*strfiftq,
(a) Theblock diagram of a control system is shown in Fig'l below' Determine

the overall transfer function (C/R) :

\rs frtd foec q,I eifi srqum fti w"r+ft-r f afqrrqr tt qcq eiafta q-sc

(overall transfer tunction) (C/E {rd 6frq :

ris.1/qrfRl
Calculate the time of operation of a 5 A, IDMT type overcurrent relay^

i".rirrg " current setting of 125'h and Time Muttiplier Setting (TMS) of

O.O 
"o-.t.""t 

a to supply circuit through a 400/5 A current transformer

when the circuit carries a fault curient of 3000 A' Make use of the

(b)

following characteristics :

5 A, IDMT y+n fi *q{ i5.(.:z Jtd tsgq sl 125% !6t 6{< Hlc'l 6 rrrl u'o <nr crii

q-€AEIq{ tfih 1rrvrs) 4oo/5 A* 6iz Fdf{ + 3id'fd €qr{ skc i gV t v<

sffic sooo Asr st€ 6rtz q6q 6{ifl ir ftq Nqdrcr} 41 3q*q it dfrq 
'

/c) A sinsle core lead sheathed cable of diameter 8 cm has a conductor
'" ;;;i;-.;ii;. The cable is graded usins two dielectrics of relative

fermittivity 6 and 5 respectively, with corresponding safe working stresses

of 40 kV/cm and 30 kV/cm'

Calculate -
(i/ the radial thickness of each insulation;

(ii) the safe working voltage of the cable'

Plus Setting MultiPlier (PSM) 2 4 6 8 10 12 74

Operating time (in sec) for TMS = 1 11.5 5.5 4.2 3.5 3.O 2.8 2.5

-y" 

fi +ra fift,r t *: o' o s zeqa({trdtiIgqSl 12s

ffilarzec (iiiJsi) rMS = 1+frq

Electricel Eagineeriag/ 33A
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8 cm dRI fi ft+ frtre +h fu 3ilBrFfi t+o it s cm qRI i6T i6-€irc{ tt t}*q
cftfo&fiAF$, o ert s *isrE-{+Ss, orsq*rrH+ 40 kv/cm 1lti so t v/".',
* rirrd ts qffi{ QQ-u *uru ids t*w tt
ryHrfffqq -
0 ve*.sge{nfft6{dfu;
p4 t-+afitmeffi,rt

(d) A delta modulator system is designed to operate at 3 times the Nyquist
rate for a signai having bandwidth of 3 kHz. The quantizing step size is
25O mV.

Determine -
1i) the maximum amplitude of a \ kHz input sinusoid for which the delta

modulator does not show the slope overload;

/iij the post-filtered output signal-to-noise ratio (SNR) for the signal of
part o.

s knz ff *s *-sr$ srd ft,c-d + ftc q+ i-ea igta ft€q 3 W ilqfu€ <r cr +ld
q'd + fds fuffc fuqr .rqr tt er;zr$fu €q qriq 2so mv il
flafifrs-
(i) 7 kHz {{gz fuJ+$s 6T q-56q 3{rflq ffi 6o 36 r\a-a {eilq 3ffis !-qRid

a5 oror ir
f,, lr'rrr 0 + fuq-d + ftq A€-fr-(- 3lrscgz fr'c-ii t t+ lnoise) 3i-Jcrd (sNR) I

/e/ For t1 e power system shown in Fig. 2, draw the zero sequence network.
The generators and transformer are rated as follows :

nr+,fr - z n <nid ,I} qq{ fu€c } ftq fi mq te+$ *J eqr$s r qit{{ qi ?rqs}C{ si
ftqy*ni}}sfuqr'.rqri,
Generator, G, : 25 MVA, 11 kV, )(' = O.22 p.tt.,

q*a, cr:
Xz= o' 15 P'u., Xo= o'o3 P.u',

Generator, Gr: 15 MVA, f 1kV, X'= 0.2 p.u.,

qita, cz 
'

X2= 0' 15 p.u.,Xo= 0'05 p.u.

Electricd Eagiaccring/33A 9 [P.T.O.
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Tra.nsformer, t : 25 MVA, tt kV/12O kV, X= O.l p.u.
ii$*ft, 11 :

Transformer, Tr:72.5 MVA, 11 kV/12O kV, X= 0.1 p.u.
?redft,.I, :

Choose a base of SO MVA, 11 kV in dre circuit of
:["::::"H":nT::*ort'a,*m*siJ-t#fi ;'"Tu,l,l':i,fi ti.:ffi !
]\a q.+ sFke I so MvA,^11&vsr 3rrrrR Sffqr ?isfr{q iTr$r + ifrt ffi{rft\qt+ +1 Fq+ ifuAq ffi{r @{ qr zs g., 

"frst 

''

Fig.2/srtfr.2

lo' (") A unityrfeedback control system is characterized by an open-loop transfer

c(s) = -- X-
s(s+tO)

Determine 
-

1y' the gain -K so that th€

[ii/ settring time; 
: system will have a damping ratio of 0'5;

(iiz/ the peak overshoot and time at peak overshoot for a unit step inputconsidering va_lue of K found i" p*- nj.'" 
"""". ,

q-s.gfi-&ffi6ti,?-dft€c 
+1 fr* siq-cqcir;qw$erqd11 ffir frqr.rqr t

G(s)= r
s(s + t0)

f,rdfifrS -
0 i-q r fu{T+6fitecfr o.sETgffir\RtdAm;

f, +&rrzr{c;

(iii) qt O n cd .ri r* qn *1 qr t ++.{ thc aq {qgz * ftS +s er}+wF ct {s*+w G zecr
Elcctrtcal Eagioeettag/ 33A 1()
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(b)A50Hz,11kY,3-phasealternatorwithearthedneutralhasareactaace
of 4 O ,/ phase arrd is connected to a bus-bar through a circuit breaker'

The distributed capacitance up to circuit breaker between phase and

neutral in 0'02 PF.
Determine -(i) peak re-striking voltage across the contacts of the breaker;

/iil natural frequency of oscillations;
(iii) ttre average rate of rise of re-striking voltage up to the first peak

if,{frnrnrud}srqqq 50 Hz, 11 kv,3-+-c $r€i+ei 4 o/itq+Yfrq(i
*r qs s{-qn +1 sffiz i+t sia'fa *.sI qrdr tl +q si <e + *q qffiz i6t ils
E@}s+tfu*s o'02 pFtl
a56fffrq-
f, a-*.{ * dtq * omqn fi* ft-<EBT +Aq'

fi, 3+frar{fitgrd 3rqft;

/,i, i&r{thq ffi or *qa <t i }2m frs BF q.6{Tl

|1.(a)DefineSurgelmpedanceLoading(SIL).whatist}reimpactonreceiving
endvoltagew.r.t'sendingendvoltagewhentheloadislesstha'rr,equal
to arrd greater than SIL?

sS ifr*s dE r (srr,) * qfu{rRa +Ir iqur-futt +dar (sending end voltage} *
{ef i snTnr$ fu *€dT (receiving end voltage) q1ry1 $Trq tdr i vq *e sIL

i +c t, t ecn i dr srl t eifu+ ir
A PMMC instrument with FSD = 100 pA and R^ = 1 kO is to be employed

as an a.c. voltmeter with FSD = 100 V (r.m.s). Silicon diodes are used in
the bridge rectifier circuit as shown in Fig. 3. Calculate -
[ij the value of multiplier resistance required;

{ii) sensitivity of the voltmeter.

FSD = 1oo pAqs R- = 1 ko+ €FI g'5 PMMC {g+z *1 FSD = 100 V (r'm's)

ff srq a.c. +-.fra * dt w frr*kd fsqr vmr ir uffi 3 i q{rt} sJqR fiq
Hsrq{ €H;z i ftrd-da srqts Er sq+q d-m it ,rqan 6fuq -
r, 3ilq11r6 {daqFR\ffi{ fr xq;
fi, +€fi-.{ffriffie-mt

rig.3/qr{f,f,3
11

(b)

4
Mr.rhiplicr

q .t'q 
.!j

Ptto,,C fz
i*i llmt \ I

)

iDr

on
4
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12. (a) Explain the following terms with respect to the simple differential
protection scheme :

'through fault', ' through fault stability limit' and ' stabitty ratio'

ftq-o MRr+o itnq kq + {ef t frE{ qst +} sq-flq,

!L+€c', t4*te QfrftrE frfuc' cq ttRRrE \Rrfr '

(b/ A synchronous generator is feeding 250 MW to a large 5O Hz network
over a double circuit transmission line. The maximum steady state
power that can be transmitted over the line with both circuits in operation
is 500 MW and is 350 MW with anyone of the circuits. A solid
three-phase fault occurring at the network-end of one of the lines causes
it to trip.

(i) Draw the power-angle diagram.

1iil Estimate the critical clearing angle in which the circuit breakers
must trip so that synchronism is not lost.

(iii) W}:,at further information is needed to estimate the critical clearing
time?

qs ftr*t{q s{ta sq'd €ffiZ gr<fr{E eric * 3q{ qs fr{nd H *} 2 so Mw lnul

(feed) 6kTr tr f,rii ftrs+ a-fr sffiz sr&-d t, ct {i}sur f+qr qr v*} erf,r 3{fus-dq

rprfrRrftqre{ sooMw i *{sffiu}ittfrrSsq+srq 3soMwtrEfitf t
q* * W ftt c{ sEt A} qre +Rrs m t-e s}€ * Aq 6{-dr il
0 cfrfi C'rd slqqrc .*r$sl

/i, fr-&s-d ffi,I (,rd 61 3i-JcH fffrq, ftilst {ffiz }5t Ac fi qrFdq ftffia ff
ftr+*1fusq rq rd drr it

f,i, fr-a-s6 ftftqftt zrfu t :n-gqn I fa< t*a qfiBii fi 3Ttdkff g{rq{qm-dr it

lS. (a) Explain the working of a digital frequency meter with a neat block diagram
and necessary waveforms. 10

s€i ffi$ srqrfic *r enqqsrs di't-$fr (waveforms) * qrq lm ftkaa ffi6 mzt

ffqlffimq'lcdt

1b) A digital frequency meter has time base derived from 1 MHz clock
generator frequency-divided by decade counter. Determine the measured
frequency when a 7'512 kHz sine wave is applied and the time base uses
a four-decade counter- 4

qs frk-d fuFl* *c{ fr zr*c +c 1 vs2ffi6 v-itc{ ffiS-ffi qTi tk
orser t r crfi T$ ffitS m ffftq qil iFF 1's 1 2 kHz srqq +q vfr{ ff .r{ d E*r zec
Aq qR t*s qrrdrl * gr+,r {dr tt

Elc.trlc.l Drgtnccdng/ 33A L2



What are the advantages of digital communication?

ftfucdqgfrt$q*srq?wrii

The program starts at location 0100 H

LXI D, OOFF H

LXI H, O7O1 H

MVI C, 20 H

SUB M

What will be content of the register C when the program counter reaches

0108 H?

**src otoo H cr frqrc €Ii +dr t
LXI D, OOFF H

LXI H, O7O1 H

MVI C,20 H

SUB M

rfuer c q1 ;frk wt t n qe frnrc irrc-et 0108 H q{ ct{dr t?

lclAtelevisionsign,alhavingabandwidthof4.4MHzistransmittedusing
binaryPCMsystem.Giventhattlrenumberofquarrtizationlevelsis5l2.

Determine -
(i,f transmission bandwidth;

(ii) fircl bit-rate;

liiiJ output signal to quantization noise ratio;

(where cr = 4'8)

a.a MHz ff (tl ff &u',a*iath) sre ?dfrs{ ftr+o 6,r ri}qq qrflt PcM fu€II

6r sftr a* f*qr qrm ir fur,rqr t fq eit*rq vt ff riqr srz tt

nrdfifrS-

0 ?iqfrtrc iskqel;

(i,/ s'rfldt{z-te'

rii, 3rrscsz fu,Td t Hia-s{sr Tc :f,d{liT;

(s-d o = +'e)

4
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lS. (a) Calculate the limiting error in the measurement of resistance, when

the limiting errors in the measurement of power and current arc + 1"/o

and + 1'5% respectively.

yftitr (resistarcel * rn+r I frria 3fuii ltimiting errors) ff rusa fffuq qq qrEt

qd qru ("ro".rt ) + crtr+ fr Scid Zfr 6rI{I: } 1olo *{ t 1.5olo il

Explain the following 8085 assembly language instructions :

ftq s665 qffi ftq {<.tr{ ql qoir frfrq ,

0PET, @ RAR and liirPoP PSw

Find the range of gain, K for the system shown in Fig. 4 that will cause
the system to be stable, unstable and marginally stable. Assume K > O.

engft-+ f qrfii rr+ fu€c + ftq t+ rqr IRRT (range) m fffuq S ts fu€c +1

frR, 3TRR 3ft mcm Gc t RR qql},nt qrfta r, o.

Fis.4/qEft4

16. (a) Calculate the execution time for the following program considering the
microprocessor is running at a frequency of 2 MHz :

cr{*}*+q{ 2 MHz ff fi-€'S cr q€ 16I i {€ qn it rqqt trqfufua v},Jrc + tds
ftql<a gqq (execution time) ff rlq{r #fuq :

LXI D 2O3O H

LOOP: DCX D
MOV A, E
ORA D

JNZ LOOP

RET

/b/ The state and output equations of a system are

[",U)l_ [-2 o'l[x,tfl1 trr ,,[",ltt'l
L";i;l=L-i -,]l",i'il*[rlt"t'tl 

and sttt='o'L',n,,

Determine :

(il the eigenvalues from the state equation,

(b)

(c)

n(s

Elcctrlcal Eaglnccrtag/ 33A 14
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the transfer function I(s)/ Lr(s) and

the controllability and observability.

Ss fuw (state) iIe]I futd (output) {Tfi-6{ul i

l;111] 
= l-? -:][;13]. llru('l)r and/*{'o' = 

"1;13]
Yn*t 

'

0 sE*qr qfi-6{st t 3Tr{iq rt{

f;rt fissr.ieH Y(s)/ c(O sfu

64 ffi+ar (controllability) aqr sffiffi{ilr ( observability).

***

(i,
(iit)
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