
ELECTRICAL ENGINEERING 

Paper-II 

( Time Allowed: Three Hours J (Maximum Marks : 300) 

INSTRUCTIONS 
Each question is printed both in Hindi and 
in English. 
Answers must be written in the medium 
specified in the Admission Certificate issued 
to you, which must be stated clearly on the 
cover of the answer-book in the space 
provided for the purpose. No marks will be 
given for the answers written in a medium other 
than that specified in the Admission Certificate. 
Candidates should attempt Questions 1 and 5 
which are compulsory, and any three of the 
remaining questions selecting at least one 
question from each Section. 
Assume suitable data if considered necessary 
and indicate the same clearly. 
Symbols/notations carry usual meaning, 
unless otherwise indicated. 
All questions carry equal marks. 
Marks assigned to each part of the question 
are indicated at the end of the respective part. 
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SECTION-A 

1. (a) Determine the transfer function of the network 
shown in Fig. : 20 

Fig. 

(b) A 50-Hz, three-phase transmission line is 250 km 

long. It has a total series impedance of (35 + j 140) Q 

and a shunt admittance of 930 X 1 o-6 L 90° u . It 
delivers 40 MW at 220 kV with 0·9 power factor 

lagging. Find the voltage at the sending end by 

the nominal-7t approximation. 20 

(c) The instruction OUT FFH of 8085 is stored from 

memory location 4048 H. The opcode for OUT 

instruction is D3H. Draw and explain the timing 

diagram for the execution of this instruction giving 

timings for signals like ALE, Address lines, data 

lines and memory. 20 

2. (a) (i) By giving suitable example explain clearly 

the difference between accuracy and precision. 
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m:-·'ctl' 

1. (Cfl) ~ ~ {4(.41~ qf{qtT \ifRi CflT at~ <ot tflt-F1 mer qf{ : 
20 

~ 

~) 50-Hz, m-~ ttii(OI Hl~1 250 km HAft~ I ~e~ 
~ ~ 9fdaum (35 + j140) n ~ 3ltt vtz 94!1~(11 
930 X 10-6 L90° u ~ I Cffi, 0·9 <F q!l"qlf14) !llfcffi 

~OI'fi cf; ~ 220 kV "CR 40 MW ~ ~ I ~ 
1t ef'1'flc1 ~ ~ 9tStol fir{ liT cfi("cdl md" q;t I 

20 

{lT) 3t1)~!11 8085 cf; OUT FFH, 4048 H ~ "ftlR ~ 
~, \;fliT q,'l ~ ~I 3TJqct?ls OUT 3t"j)~!ll <F ~ 
D3H ~ 1 RP1Hl cf; 'fi1He&i\if1, ~ ~ ALE, "CffiT 

~·, ~ Hl~·l q ~ cf; ~I ~ ~ w 3t1)~~1 
cf; f.:1tSLIIG1 cf; ~ e"i~#l"i 3H{{C4 eFt ~ Cf e"i~l~ I 

20 

2. ~) (i) \3q~ \3Gii_i(U( ~'fi( ~ Cf qft:!{!&dl cf; 

afi:q f4 tSC: d : 3T(f{ e "i ~I~· I 
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(ii) A power transformer was tested to determine 

losses and efficiency. The input power was 

measured as 3650 Wand the delivered output 
power was 3385 W, with each reading in 

doubt by ± I 0 W. Calculate the percentage 
uncertainty in the losses of the transformer 
and the percentage uncertainty in the 

efficiency of the transformer, as determined 
by the difference in input and output power 
readings. 8+ 12=20 

(b) (i) List the merits and demerits of outdoor SF 
6 

circuit breakers. 

(ii) Draw a simple one line diagram of a generator 

breaker using SF 6 breaker connecting the 
generator to EHV bus through a main 
transformer. 15+5=20 

(c) A 50 Hz turbogenerator is rated 500 MVA, 22 kV. 

It is Y-connected and solidly grounded and IS 

• 

operating at rated voltage at no load. It IS • 

disconnected from rest of the system. Its reactances 

are X" = X2 = 0·15 and X
0 

= 0·05 per unit. Find 

(a) the ratio of the subtransient line current for a 

single line-to-ground fault to the subtransient line 

current for a symmetrical three-phase fault, and 
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' 

(ii) ~~f.!t~· cr G"~ qq f.!t~~d Cfl{~ * ~ ~ 
~I fcffi ~itt 4"114 { CilT "tffie1Ul f4i~ I 1TtiT I ~ ~ 

q1q_~iCfl ~ ± 1 o w cf; e ... ~~ cf; ~, Pt4~1 !llfcfu 

3650 w 1flfi ~ 3Th: 9 GIPfd PI lftt !llfcffi 

3385 w ~ 1 &t~ffl~aa1 em ~Rhld Sfltt!ll: c;;.ielfll4< 

~ ~~~m ~ cr c;_ielfllst< ~ G&idl ~ ~ ~­

~4!11 31tt ~~r~ !llfcffi qt~t~ictii * ~ * 311~1< 
~I 8+i2=20 

~) (i) ~ GflW SF 
6 

ofl:q~ f4~1"1c61 ~ 3t'£0t~li'i cr 
1{1~l1l. ~ ~ ~"11~· I 

(ii) "'~?I -cF f4tn"1Cfl ~ ~ e <C1 Q\Cflff <11~"1 au{<?t 

~-SF 
6 

f4~l"1Cfl q;r 9~ofPI ~ ~ "1Pf ~ qq, 
9!!<-ct c;_ielflt4< cf; \iff{~, EHV csm- ~ ~9d ~I 

15+5=20 

(TT) ~ 50 Hz C:aiT\if~?f 500 MVA, 22 kV ~ ~uff{a 

~, ~ Y-e·zn~a ~ ~ .eRfCfl, ~ el=qf¥"a ~ 3ltt 
~ <11s ~ ~ttfn:d q1~C::dl ~ 9~1~d ~ I ~ 

~lcFl cF ~ "« 3TfflT CR" ~ i I \3tt~ 9fd~ld ~ 

X" = X = 0·15 ~ X = 0·05 lJfa ~~ I ~ 2 0 1-!'' 

CF"it : (3l) Q\Cfl<1 <11~'1 ~ ~-G)lsr ~ eG4c;Jf'}f~ ... c: <11~41 

urn q;r. ett~a 3 ~ ~ * ~ ~ eG4c:i~~ ... c: . ,.. 

<11~'1 urn ~ 3fi)qla, (if) "'~" -cF ~"R ""11s 'q""{ 
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(b) inductive reactance in ohms to be inserted in 

the neutral connection of the generator to limit the 

subtransient line current for a single line-to-ground 

fault to that for a 3-phase fault. 10+ 10=20 

3. (a) Determine the stability of the closed-loop system 

whose transfer function is given as : 

T(s)= 
10 

20 
s5 + 2s4 + 3s3 + 6s2 + 5s + 3 

(b) Explain briefly what is the swing equation and use 

dynamics of angular motion with time to formulate 
the equation for a synchronous generator of inertia 
constant H in seconds run by a mechanical turbine 
with input power P in p. u. to deliver electrical 

m 
power P in p. u. to the electrical network at f Hz 

e 
in terms of power angle o in radians measured from 
rotating reference of generator q-axis. 

Indicate briefly how the solution of the swing 

equation can be obtained by point by point (steps 
of time) method of calculation. 20 

(c) (i) Draw the Mho and Offset Mho characteristics 

of a distance relay for the protection of 
transmission 1 ines and give the matn 
applications of offset Mho relay. 
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fPIIlt ~ CfTffi Cffl" Y <faiCfi SlffiGid ohms ~. ~ 

'tiT 6G1<;_ifut~rc Hl~"i f.ITU C(CfiH Hl~"'i tfil-~-~ tfiT 

6G1<;_ifut~ ... c Hl~"i mu -6", 3 ~ ~. 3Pj)qld 61~ct 

10+10=20 

3. 0') ~ 11m SIOIIcwfl ~ ~lftttq 'CfiT ~ qf{ futeCfil 3id (01 

lf)(1 "1 ~ ~ lJliT ~ 

T(s) = 10 
s5 + 2s4 + 3s3 + 6s2 + 5s + 3 

20 

~) 9·~o1 eJflCfi<OI <fliT ~ ~~ ~ eJt~lan 3itt q,'joft~ 

ma-, eJt~ ~ ~ cF 1T'fa" f4*11"1 tfiT \34~~~ Cfi<~ ~ 

1~~Cfii~Cfl \it~~ cF eJflCfi{OI 'CfiT ~?IG14ii q;-{r I \it~~ 

tfiT \it\$<"4 ~ H ~Cfius ~ ~ ~~P~Cfl c {G11~"1 

~ i4Hdl ~. fute<tt ~4~1 ~1fcffi P p.u. ~ ~ 3lTI: m 
~ ~lfcffi P e p.u. ~ ~ qft:qtf\itiH 'CfiT f Hz 'tiT 

~ ~I ~lfcffi ~ 5 ({~~re ~) . \;!~ ~ cF q-3m 

~~~~~~lfliT~I 

~~ ~ G1C11~· fcF 'S}\quj ij~Cfl{OI (fiT~ 3i'fCfiH"i 

ctT ~ G\ ~ (eli~ ~ tniT ~) ~ -6" ~ ~ 

20 

(1f) (i) e·:q (OJ Hl~~l· cfi e·{*fUI ~ ~ cF ~ ~ ftR 
cf; Mho~ Mho 3fllfi~c ~~ 'CfiT <.ca-q1 

~ Mho 3t'f4l~ c ftR q;r ~ 31"j)SI~lll ~ I 
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(ii) A 3 phase, 2 pole, 11 kV, 10,000 kVA 

alternator has neutral earthed through a 

resistance of 7 ohms. The machine has current 

balance protection which operates upon out 

of balance current that exceed 20% of full 

load. Determine % of winding protected 

against earth fault. Exclude the% reactance 

of generator winding for calculation. 

10+10=20 

4. (a) Explain how the following adjustments are made 

in a single phase induction type energy meter : 

(i) Lag adjustment 

(ii) Adjustment for friction compensation 

(iii) Creep 

(iv) Overload compensation 

(v) 

(b) (i) 

Temperature compensation. 20 

With a neat sketch, show the block diagram 

of a PCM transmitter and receiver, clearly 

indicating the various parts. What are the 

different types of quantizers ? Give a sketch 

of the two types of uniform quantizers. How 

will you reduce quantization error ? 
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(ii) ~ 3 ~' 2 ~' 11 kV, 10,000 kVAatft""t{~C:< 
-cFr 7 ohm~ g~{)u ~ ~-e·qfctd --~<;_H ~ 

\;ffiff ~ 1 q ~ft 1 ~ mu e·9)Fta m~ ~ ~ \3ll 

~ 9:q1fF1d IDm ~ 3H1\~)~d trm 1R m ~ 
'lf< efT ~ 20% at~~ ~ 1 c!£sffl q;r ~ g~!ltd 

~ ~ \31) ~{~d ~ ~-~ ~ ~I \;1~~ 

ts~ ~ Y~'tltd Cf\1 Sl~!lld attCfl<-11 ~ ";f -R 1 

10+10=20 

4. 0l) O\Cfl{'1 ~ 9 <ul ~ ~ Jflc: < ~ ~ ~1 eJ:i1~"11 

~ ~ ~ ~ e"t~ltt. 

(i) q~"qdl ' e"tl~l\if1 

(ii) 'qt{U I SI~Cfi{UI CfiT e"tt~\;11 

(iii) ~ecfo1 

(iv) ~ 'J~Cfl(OI 

(v) dlq&~l1 9~Cfl (OI I 20 

({Cf) (i) ~ {<.'41~?1 ~ m-q PCM ~~?I ~ ~ 
q;,- ~ T<F an{ \.Cl ~ 31)-{ a e ~ ~u qpff 

cFr f\ltSld : ~ ~I ~~--1 ~ ~ Cf4iC::Cfl 

CftiT ~ ? ~ mfa tfl O:Cfl e "t I "1 q:qiVfl1 CflT 

{ €41 f1.t ~ cnt ct;:o .. c:.1 Cfi <o 1 ~ (fl) anq "Cfill ~ 

{~ ? Cfl . 
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(ii) Bandwidth of an input signal to the PCM is 

restricted to 4 kHz. Input signal varies in 

amplitude from -3·8 V to +3·8 V. It has an 

average power of 30 m W. Required signal to 

noise ratio is 20 dB. The PCM modulator 

produces binary output. Assuming uniform 

quantization, find number of bits required per 

sample. 12+8=20 

(c) (i) Sixteen bytes of data are stored in memory 

locations 7000 H to 700F H. Copy the data 

to locations AOOF to AOOO H such that the byte 

at 7000 H is copied at AOOF H, the byte at 

700 1 H is copied at AOOE H and so on. 

(ii) Describe the flags of 8085 microprocessor. 

10+10=20 

SECTION-B 

5. (a) With the help of a block diagram explain the 

principle of working of a digital storage 

oscilloscope. Discuss advantages of this 

oscilloscope over analog oscilloscope. 20 
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(. 

(ii) PCM tf; ~ Pi4~t ~i~d ctl't ~ m~ t{ 4kHz 

'tR (fl~a ~ 1 Pi4~t ti~a q;r 3ttttt¥i - 3·8 v ~ 
+3·8 V ~ CSIGHd l ~ I \3ectfl 30m W Cfl't 3t,fld 

~tfctd ~ 1 3Uct~tt<fi e·~a tfiT ~ 'tR 3Pj)4td 

20 dB ~ I PCM q'f~HCfi, ~aictfl Pt Jf¥i \3t4 ... "1 

CfiU11 ~I ((Cfie¥it"1 q:qjt)q;(OJ 'il"id ~' ~ 

1 ~"11 , 3t lct~ltCfi 3Pft Cfl't ~((.Ciq I ~ <fit I 
12+8=20 

(TT) (i) til<1~ att~c ~ ~ 7000 H -ij' 700F H ~ 

~~;f)· ~ e·u~d ~I "ffi ctl't "'1CfiH ~ AOOF 

~ AOOO H ~ 'tR ~ ~ 7000 H 'tR q,'t 

~~~c q,'t 1Cfi<1 AOOF H 'tR m, 7001 H 'tR 

~ cstl~c ~ "1CfiH AOOE H 'tR m ait\ ~ ~ 

arm- 1 

(ii) 8085 ¥il~stn91ee < * -m1 q;r qof-=1 ~ 1 

10+10=20 

5. (CF) G:(9'f<fi 311{<.4 ct)-~ ~. ~ 3ictf1tt e·:qtt"'i {)(1"'1 ~~ff 

tf; q;pf tf; fe ;&id CfiT fl q~ ~~· I W {) ("! "'1 G~ff tf;, 

3i"j)¥q ~(1"1~~ff * ~ct:'l<ilH , qiltt{i 'tR f44:q"'1 <fit I 

20 
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(b) (i) Give two reasons for using c.t.s. for over­

current protection in ac medium voltage 

distribution and subtransmission of power 

systems. Explain the term 'Plug Setting' (P.S.), 

define 'Plug Setting Multiplier ' (P.S.M.) and 

draw a typical time of operation t (in seconds) 

versus P.S.M. characteristic of an Inverse 

Definite Minimum Time Lag (IDMTL) 

overcurrent relay showing its speciality. 

(ii) Draw the c.t.s., phase and ground fault 

overcurrent relay connection diagram at a 

substation for the minimum number of relays 

to cater for all types of fault on a 3-phase 

overhead line. What modification is necessary 

to extract information about the type of fault ? 

(iii) For a radial 3 phase 11 kV, 50 Hz line ABCD 

fed at A only, a relay at substation C clears 

the 3-phase 200 MVA fault close to C in 

section CD of very short length in 0·1 sec. 

Find the P.S., P.S~M. and the Time Setting 

Multiplier (T.S.M.) of the IDMTL overcurrent 

relay at substation B connected via 400/5 amp 

12 (Contd.) 
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(\.'f) (i) ~1fcffi ~ cf; \34ti:q (OI <f ac "iltLI"t ~~~dl ~d (Ot 

~ 31ffrum ~~ cf; ~ c.t.s. ct?t Y~flld Cfl<~ 

cf; G) Cfll (01 ~ 1 lR '-q;1r 3fqft'll4"'1' (P.S.) 

Cfl) ~"i~laiT, '-q;1r 3fqf\414"'1 !botCfl' (P.S.M.) ~ 

~ Gl m YI~~Cfl Sl"ql(1"'1 ~"tt4 t (~Cflos 

~) ~~& f4<1'>1¥4 Pi~iH1 ... lJ\.-,d¥4 ~¥4£4 4~itdl 

(IDMTL) 3f~tlt<t ~ ~ P.S.M. ~e1Vr CflT 

\3~cA ~~lSidl ~{c(ld ~ ~I 

(ii) m ~ ~ ~,(lqf{ (11~"'1 -q-{ -m=t ,:fffij ~ 

~ q;r -.;rata Cfl <~ ~ ~ cf; M ~ ... ~.., cP=t 

e\ocu cf; ~ ~ \34f2 Ql'1 '4'"{ c.t.s., ~ 3th: 
~-Gfcsr 3lffttrro AA {'ttfl\J1"'1 q;r 3it{<.C4 (q~'-ct1 I 

~~..rna~ (j\'q"'i( ~ cf; ~ cN'1~1 3i1Wt!l"'1 

3ilct~t4Cfl ~ ? 

(iii) ~ ~\i4 3 ~ 11 kV, 50 Hz (11~"'1 ABCD, 

"11{4; ~4(1 A -q-{ "'(fald ~' ~ ftR \34f2QI"'1 

c -q-{ (9"1TI ~ \if) 1 ~ o1 ~ ~ qrff qft:-4} ~ 

CD lR 'C' cf; ~ 3 ~ 200 MVA ~ CflT 

0·1 sec ~ ~c: ldl ~ 1 P.S., P.S.M. 3ft< e¥4t4 

~ !J)OICfl (T.S.M.) IDMTL ~' 3ffdUt<l 

AA J4t291"'1 B eFt ma ~ 1 IDMTL 3ffdtlt<l 

AA J4t2~1"'1 B '4'"{ '¥.f ~ ~ 40015 amp 
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c.t.s. to provide a discrimination time of 

0· 5 seconds. The nomograph of the relay for 
TSM = 1 ·0 is as follows : 

t (in sees) : 31 ·6 

P.S.M. : I · 3 

3 

10 

2·4 2·2 

16 20 

Justify the discrimination time of 0·5 seconds 
based on a 5 cycle breaker. 

For choosing P.S. , P.S.M. should be as close 

to 20 as possible. 9+4+ 7=20 

(c) (i) What are the advantages and disadvantages 

of delta modulation compared to PCM ? With 

the help of sketch, mention the various noises 
associated with delta modulation. How will 
you overcome these noises ? 

(ii) A sine wave of frequency f and amplitude 
m 

A is applied to a delta modulator of step size m 

6 . Show that the slope overload distortion will 
occur if: 

6 
Am>---

21t fm Ts 

where T5 is sampling period. What is the 
maximum power that may be transmitted 
without slope overload distortion ? 

10+10=20 
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1 

(lT) (i) 

C.t.s. f44it"1 ti'itt 0·5 ~CflUS Gfll ~ ro cf; 

~ I AA CflT ti{~UI W , TSM = 1·0 cf; ~. 

~ ~ 3t:rtl< ~ : 

t (in sees) 31 ·6 3 2·4 2·2 

P.S.M. 1·3 10 16 20 

o·5 ~CfW$ cf; f44it"1 e"ft4 'fll s er~Cfl~ f4m"1Cfl 

cf; 311tll( ~ \3Rtt1 ~ Cfi"Ut 

P.S., P.S.M. cf; llFf 20 cf; l:fm, ~d "11 .qr 'II Cf4 

m, ~ ~ , 9+4+7=20 

3<:-"ll 'il~~"'i cf;, PCM ~ 9f1"11 ~. ffi'1 Cf 

~1Ptt4i qm ~ ? ):~,~~ ~ ll« ~ 3<:-"ll '41§,~"1 

-6" (9it ~f4~ W CflT \3 ffi €1 ~ I 3fTtt ~ ~ 

~ -« m q,~·~ ? 

(ii) auaffl f Cf 3tllll"f A qffi ~ ""t41d {ll CfiT 'tflT 
c=. m m 

e I ~"1 A cnR 3 <:"" C: I .....rq "~1 s.p,~,...,..?( 'tR ~ J II t41 \i11d I ~ I . ...:) 

~@I~· ~ <mi ~ f4~qU( l?rlfT "ltft : 

~e~· T
5 

c;lf~T.til"1 qm;r ~ I ~ 3lff.Mt ( f4~qo1 

* w f4id4'l 3itllCfl6"f Qlf<M tiilftd m1ft ? 
10+10=20 
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6. (a) Consider the system shown in Fig. 6(a) where the 
damping ratio ~ = 0·6 and the natural frequency 
<.o = 5 rad/sec. Obtain the values of rise time t, 
~ak time t , maximum overshoot M and settling 
time t for Pthe 2% criterion when the system is s 
subjected to a unit-step input. 20 

C(s) 

s(s + 2~ ro.) 

Fig. 6(a) 

(b) (i) Write a segment of 8085 Assembly language 

program to execute the instruction NOP 1000 

times. 

(ii) In I/0 mapped I/0 mode of 8085, how many 

maximwn input devices and maximum output 

devices can be connected ? What will be their 

addresses ? 

(iii) Which flags are set or reset by the following 

instructions ? 

(a) INX B 

(b) CALL < address > 

(c) MOV A, B 

16 
••• 
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l 

6. (CP) ~ 6 (ql) -q: ~€11{ you<'ft "tf{ fcl=ttl< Cfi=t 1 \3ei:r 

31<PiG"1 3f"j)qld ~ = 0·6 3TR ~ ~ ron= 5 
radlsec ~ 1 2% if; Pi CfltSI if; ~ \3?Cflt{ e 'it( t , ffll€1 < 

r 

e 'ilf t , 31ftCfld&t 3fffiq=;qol M m ~<or tt'ilf t 
p p s 

if; l1R 1JTC(f ~, Ufif S1 o II Hl "tf{ ~ H 'tTlT Pi ~ ~I "ff11T 

~I 20 

0> 2 C(s) 
• 

~6~) 

~) (i) NOP 1000 ~ * 31"j)~!ll eFt CflllffP4d Cfl<~ 
cfl ~ cfi, 8085 tf&{rqJ£h\if1 \lTlSJT sflJJI'f cF ~ 
eFt fFt <.cfl I 

(ii) 8085 cf; 110 'il"'i~f;)a 110 fcmT ~ fckt;:fl 31faCfld'i 

Pl4~1 !!fcffi~· cr ~a;ft atfaCfld'i PPftt gfcffil7l. 
cF'r "11 41 \ifT e Cfld 1 ~ ? \31 ~ -cffi" <Fn m-n ? 

(iii) Pi ~1 31i)~ifi -« ~ ~ qlf ~lq1 liT 'Tf: 
~1q1 f4:it~l umrr ~ ? 

(a) INXB 

(b) CALL < "Cfdl > 

(c) MOV A, B 8+6+6=20 
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(c) Give the block diagram to recover baseband signal 

from a BPSK signal. Also plot the power spectral 

density of BPSK signal. From that plot, show that 

minimum bandwidth of BPSK signal is equal to 

twice of the highest frequency contained in 

baseband signal. Mention one major drawback of 

BPSK receiver. 20 ) 

7. (a) (i) How is the differential output taken from an [ 

inductive transducer ? Explain the advantages 

when inductive transducers are used in push-

pull configuration. 

(ii) A LVDT has an output of 6 V rms when the 

displacement is 0·4 X 1 o-3 m. Determine the 

sensitivity of this instrument in volt/mm. A 

10 V voltmeter with 100 scale divisions is 

used to read the output. Two tenths of a 

division can be estimated with ease. 

Determine the resolution of the voltmeter. The 

above arrangement is used in a pressure 

transducer for measuring the deflection of a 

diaphragm. The diaphragm is deflected by 

0· 5 X 1 o-3 m, by a pressure of 1000 N/m2. 

Determine the sensitivity and resolution of 

this instrument. 8+ 12=20 
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j 

{lT) BPSK ~i~d "« 311UI< ~ ~i~d ~ l1= mtd" Cfi<-9 
q;r iictlCfi 3II{(.C4 <IT I BPSK e·~d cF ~tfcfu ~Cfc;_ +i 

tl-=t("Ct CflT ~ 3ilf)(.Ct ~ 1 ~ auf)<.ct "« Rtctt'lf ~ BPSK 

e·~d eft --l{"idJOt ~ m~l{ 3fltfl{ ~ e·~d ~ rn 
~ \3-ei1d14 • ~ ~ ~I BPSK ~ 

20 

7. (Cfl) (i) ~ ~ <fUICfi ~i~U(l{e < ~ "«, ~ ~ Jfq ~ 

~ ~ ~ ? \JfGf 9 <fCtiCfi c;_i~s .. ~e < ~ ~-Cficsfot 

14--~1~ ~ ytflfTid fi\lltl \itldl ~ ({if \3ti~ (1fq 

~ ~~ ~+i~lll. I 

(ii) ~ LVDT CflT ~ Jfq 6 V rms ~ \ifif f'att:tl4"1 

0·4 x 10- 3 m ~ 1 ~ 1414i4·~ C1l'l ~lJI~dl 

~(""C:/mm ~ ~ ~ I 100 ~H "'l'li~l <mil 

~ 1 o v Cfl(""c: 4'ic: < ~ 1fq ~ ~ ylflflm ~ 1 

cTI ~ "'llli!ll ti <Hdl -« 3iiCfifBd WT tiCfld ~ I 

~ (""(! +fl C: ( q;r f4li'! Gt "1 m(f ~ I a:;q t) c~ q ~ 

~~ s t~ltfll1i 'CfiT ~~q -=tt44 cfi ~. GtaT c;_i~s .. ~e < 

:q filll~l \ifTdT WI 1000 N/m2 cfi Gl6l 'tR, slllltfliJOt 

0·5 X 1 o-3 rn f4e:tf?m mar ~ I ?i« +il4ti~ ct)' 

~J)Irgdl q f4~Gt"1 m(f ~I 8+12=20 
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(b) An 8085 processor based interrupt system requires 

handling of 11 interrupting devices, excluding 

TRAP interrupt. Show schematically how this can 

be achieved. Indicate any one interrupt vector 

address. 20 

(c) (i) A (6, 3) linear block code have the following 

parity-check matrix H : 

1 0 1 1 0 0 

H= 0 1 1 0 1 0 

1 1 1 0 0 1 

Determine : (i) generator matrix G and 
(ii) code word for the data bit 101. 

(ii) Give a basic sketch illustrating a convolutional 

encoder with k = 3, k = 1 and n = 2. What 
are its advantages and disadvantages over 

block codes ? 12+8=20 

8. (a) Consider the state equation : 

[ 
~I ( t) ] = [ 0 } ] [ X 1 ( t) ] + [ 0 ] r( t) . 
x 1 (t) -2 -3 x 2 (t) 1 

Find the state vector X(t) for t > 0 when the input 

r(t) is a unit step input. 20 

20 (Contd.) 
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( 

~) ~ 8085 ~ trt 6ftutft:d aid <tlP"' yonR'l ql), 

TRAP atd <1~1 * 3H'114t, 11 aid <t~Pid ~~· CFT 

~~Cfi{UJ Cfi{'il "1~~ ~I 1:ffi" ~ 'CfTliT \iff ~Cfl(1( ~' 

cl44~1("10fCfld: ~@I~· I ~ ~ ~ atd {ltt'i ti~~l tfffi 

~~I 20 

(TT) (i) ~ (6, 3) cf; 1:<-<fl~ ~JCfl ~ ~ ~ 1041 tili"1~-~ 

3tl~~ Hi : 

1 0 1 1 0 0 

H= 0 1 1 0 1 0 

1 1 1 0 0 1 

~ Cfl=t : (i) "1Pi ~ 311~~ G 3TR (ii) ~ ~ 
101 CFT ~ WiG I 

(ii) k = 3, k = 1 3TR n = 2 ~ ~·G1{'1Pid ~c:~ ql) 

3Tlulft:d {(~IRI~ ~ ~lOf$11~· I ~{fq; ctl)i). * 
:!Cfi1G1H \3~~ ffi'1 Cf ~I PI ~i CflfT ~ ? 

12+8=20 

[ 
~ 1 ( t) ] = [ Q 1 ] [ X 1 ( t) ] + [ 0 ] r( t) 
x2 ( t) -2 -3 x2(t) 1 · 

GVTT eR~t X(t), t > 0 * ~, ~ Cflt, \jfif Pt4~t 

r(t) ~('1 'q1T Pt4~1 ~ I 20 

21 (Contd.) 
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(b) A 50-Hz generator is rated 500 MVA, 20 kV, with 

X~ = 0·20 per unit. It supplies a purely resistive 

load of 400 MW at 20 kV. The load is connected 

directly across the terminals of the generator. If 

all three phases of the load are short-circuited 

simultaneously, find the initial symmetrical current 

in the generator (RMS value) in per unit on a base 

of 500 MVA, 20 kV. 20 

(c) Draw the block diagram of a microprocessor based 

distance relay for protection of transmission line. 

20 
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J 

~) ~ 50-Hz \i!Pi ::4 , x~ = 0·20 ~ ~c:- ~ m~, 

500 MVA, 20 kV 1:f"{ ~fJfttd ~ I Cffl" ~ ~ ~ 
400 MW ~ gRf()u ~' 20 kV 1R 9Gill Cfl{dl i 1 

~, \i!Pi ::4 * cM'"i c1' i 1R ~, ¥.1 i I ~ ~ * trrt ~ ~ 9)llq(( ft~qti m- ~ ~ m- \i!Pt;t 
.q ~ ("IIOI~d m'U (RMS lWf), 500 MVA, 

20 kV ~ 3lTUR "tf{, vR!" ~c:- ~ cF{ I 20 

(IT) fi :q { o I ft I '4"1 cF (~ * fRlf rt I '4i'l sft ~hi { "tf{ 3lTUTfuf 
~ M CflT &C"t!Cfl 311{<.'1 ~I 20 
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Serial No. (......._ ____ -.J) ( C-DTN-J-FFB) 

~~~Pi~{) 
~!i;::w ~-II 

( ~olfq; : 300 J 

3tj~~l 

9flJCfJ ![R f&rcf) 3Trf 3fUuft cWif if fJT:fT ~I gq;jf l 
ct; \3t'1 ( 3tfT TfT!If11 -q ~ \if"fif #I~<! IJ1t~Cfi1 
\3 ffi (q ~ g 4 ~~-T:ffl" -q fcl;-t;rr 7TlTT ~I 3ih- w 
R I &.1 JOf CflT f4 rsc:. \3 <"'H <4 \3 t1 < -J, ffi CfJ ct ~ <ct ~ lS6 

fiT 3ifir>d Piffoc ~ fiT fil;47 \JfF11 #If&<! I 

9 4 ~~- rr;r rn: 3lff1f€id J0/1 m JOf cr; 3/tan ffi 3FlT 

~ dJ RIEAR # ~ m!; \3 t'1 ( rn: ctit( 3fcf; ~ 
~ vt/(!·;, I 

!rFf ti(CII.Jl 1 3Th- 5 31PI4Jl{ ~I 41tf0 gq;ff -q 
"# 9 r4 CfJ W16 "« <f)1f- #-Cf>1T ~ !rFf 1 '"1 Cfi ( 

~ ri/1• cft;r !/ ~ ..,..,. * \3 f1 ( c!}{Jt q I 

~ 3114~4Cfi iT cit 3q!JCffl 3fiCfJif CflT #l/'"1 ctJf\4(.! 
owr \3 '"1 ct>) A f7fcsc: ~fJt q 1 

gd}Cf)} 3ih- tl¥drtl * 9TJR1d ~ ~ ~ ffCf) 

3Fl[2:lT ~ 'NJT Tf1lT lft I 
~ g~;j)" c6 3fq:; 8RF1 g= I 

gv~T' q; g~ <qJ7T q; ffrr!: 3mttz"rr Jtct>, 
~ ~ * 3fo -q ~ 1TTJ; g=l 

Note : English version of the Instructions is printed on the 
front cover of this question paper. 
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