
w.f-mf~~· 

("3"iR t.l il; '!;'! f.\IOlR1fuld f.Rm 'lit 't""' Bl'l'!li:Jlq!'h ~) 

G1 ~ il ~ 3ITO m fu( '11!; ~ ;;Jt ~ ~ 3ffr;;ft Gt.il il ~ ~ 1 

3141<;'1 1\ 'lit ~ 'Qfu ~ il; "3"iR t.) ~ I 

C-DRN-N-GMFA 

~.;iq;: 250 

m m 1 3ft\ 5 ~ ~ <l'llT 'lfifil ~ il -a ~ 19115 -a <fil!-"G -<fill ~ m ~ <fT.:! ~ it "3"ij"( ~ 1 

~ m /'Wl it ~ f.t<m 3i'li ~ ~ fu( '11!; ~ 1 

~ il; 3<R "3{/\ ~ l!TUill il ~ 7i!f.\ •• ~. mqil; ~-'U ilf<l;<n TT'!T t 3ft\~ l!TUill '1>1 "f'l"e 

• m -~-"3"iR ('l'l.o tft o 'Q;o) ~ i\; ~ '1\ ~ ~ '1\ f<l;<n 01RT -I ~ l!TUill il; ~ WI 

mfi llJVll1 ll ~ '11!; "3"iR '1\ 'lit{ 3i<f; ~ ilrM I 

~~it, m ~ ~ '~>~ <r~R ~om~~~~~ 
"l!<fiq;] 3ft\ ~ it ~ ~ t Of<! <l'h W~m " ~ TT'IT it 1 

~ il; wmi\ <Iii lJ1lRl sM I:J>B I\ <Iii omM\ I 31iftr<l; ~ U fu( '11!; ~ il; "3"iR 'lit \f\ "I!P'[(!I ~ omM\ ~ -m "'hW 'I 

TT'!T it I m -~ -"3"iR ~ ll 19T<'ft ~ '11!; 'lit{ '[!l 31~ '[!l it 'Wl 'lit '!?fo: 'l>fl ~I 

ELECTRICAL ENGINEERING (PAPER-I) 
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QUESTION PAPER SPECIFIC INSTRUCTIONS 

(Please read each of the following instructions carefully before attempting questions) 

There are EIGHT questions divided in two Sections and printed both in HINDI and 

in ENGLISH. 

Candidate has to attempt FIVE questions in all. 

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted 

choosing at least ONE question from each Section. 

The number of marks carried by a question/part is indicated against it. 

Answers must be written in the medium authorized in the Admission Certificate which must 

be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space 

provided. No marks will be given for answers written in medium other than the authorized 

one. 
Assume suitable data, if considered necessary, and indicate the same clearly. 

Unless otherwise mentioned, symbols and notations have their usual standard meanings. 

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a 

question shall be counted even if attempted partly. Any page or portion of the page left blank 

in the Question-cum-Answer Booklet must be clearly struck off. 
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~-A / SECTION-A 

1. (a) m 1 it fu9nl: TR( ~ i\i fW; E 3ffi I i\; l!R ~ ~I 

Find the values of E and I in the circuit shown in Fig. 1. 

I 2 Q 2 Q E i, 0 -....-----.-----r: f, a 

m;Fig. 1 

.... .... 
-> (JB -> (JD 

VxE =-- 3ffi VxH=J+-
dt at 

~~~ ~·fif; V· B =0 3ffi V·D =p. 

Starting from Maxwell's equations 
.... .... 

-> (JB -> · (JD 
VxE =--and VxH=J+-

dt dt 
.... .... 

show that V· B = 0 and V·D =p. 

(c) f.l"'li"Olfuto ili ~ z-~ 'Iii f.ttmur ~ : 

X(z) = 
1
1 

2
, ROC lzl > 1 ili fW; 

1-1· Sz- +0 · Sz-

Determine the inverse z-transform of 
1 X(z) = 
1 2 

for ROC lzl > 1 
1-1·5z- +O·Sz 

(d) m 2 it 1l;lfi ~ 3ffi ~ (fuM)~ fum<!~ 1f1l'! ~I ~ ~8JUT Vo vs. VI 
~ ~ 3ffi <'ll! ~I 

A comparator and limiter circuit is shown in Fig. 2. Develop transfer 

10 

10 

10 

characteristics V0 vs. VI and explain. 10 
R2 

>--'----o Vo 

m;Fig. 2 
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(e) 1:% <!R-~ ~ ~-~ '11T(, <fi! G't-~ f<ml ffill <lit ;;milt 1050 W 3ffi 550 W 

<lit~~~ ~I 'l1T( <lit~ 'f"1 it~ (~) 'f>l ~~I G<l, ~ 
~ = 200 v. 

A three-phase balanced delta-connected load gives wattmeter readings of 
1050 Wand 550 W, when the two-wattmeter method is applied. Calculate the 
impedance in each arm of the load. Given, line voltage = 200 V. 10 

2. (a) 1:% G<l 3WI<R (~) u ~ <!J'lll: <lit 311~ ~q I ~411 ~ 'l!lft!; u ~ 'lfi<R ~ ~ il ~ <lit 
~ ~ 'I!TfR'i 'iiTOR mf.t1il ~ 'fU'R '(:)<fi ~I ~ 'iffi! '1fi1 <'11! '1fiG ~ ~ !'1ii"i<f;~OI ~ ~I 

The net power flowing out of a given volume u is equal to the time rate of 
decrease in the energy stored within u minus the conduction losses. Derive 
equations to explain. 20 

(b) 1:% ~-~ ~ <fR-~ '11T(, 1:% <fR-~. 400 V lR1ll ~ 'l!tJ ~I ~ <!i'tz 20 A~ 3ffi 
'l1T( am <'it ~ WI 'l!lft!; 1 oooo w ~ 1 (iJ ~ m<llT it ~ 3ffi (iiJ ~ ;n:~t 'l1T( '1fi1 om 
('RR) it ~ ~ ~ ;;n<~, oT ~ <!i'tz, 'l!lft!; ~ 3ffi 3'l'Jffi 'l!lft!; ~ ~I 

A delta-connected balanced three-phase load is supplied from a three-phase, 
400 V supply. The line current is 20 A and power taken by the load is 10000 W. 
Find (i) impedance in each branch and (ii) the line current, power factor and 
power consumed if the same load is connected in star. 

(c) f.tllfful ~ fi'l; 'fi:IT f.l'"'1~f€lo <i:l 'tf@<!;, ~ f.tffi, ~ '1<1 'lflllr4<f; ~ : 

y(n) = 5 x(2n) 

Determine whether the following system is linear, time invariant, stable or 

20 

dynamic : 10 

y(n) = 5 x(2n) 

3. (a) m (~) x(t) = e-31u(t) + e-21 u(t) 'f>l ~ ~ ~ ~ 3ffi ROC~ ~I 

Find the Laplace transform of the signal x(t) = e -31 u(t) + e -21 u(t) and find ROC. 20 

Derive Helmholtz equation in terms of magnetic field. 

(c) 1:% G't-'lli ;;['K'f (~) ~ z-~ zu=20 Q, z22 =30 Q, z12 = z21 = 10 Q ~I ;;['K'f ~ y 

3ffi ABCD ~ ~ ~I 

The z-parameters of a two-port network are z11 = 20 Q, z22 = 30 Q, 

20 

z12 = z21 = 10 Q. Find y and ABCD parameters of the network. 10 
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4. ,(a) (i) <1<11 ~% f<ii 11;'1> Op-Amp o€1 ~ 'llmrffi;ft -B qf{qif;j~~<.1 ~ ifi Jffir lt<f ~ '!"@ 
~%? . 
Why the output voltage of an Op-Amp does not respond immediately to the 
fast-changing input? 

{ii) Op-Amp oli\ ~-~ (~ G1: ifi fu"l( ~ (t(<R1~~H) ~~I 
Develop the expression for the slew rate of Op-Amp. 

(iii) Op-Amp 741 C 'lil~-~for.<!rn~il> ~ ~B ~'11:5\'111: 31'RT ~ + 14 V 
B -14 V<IG<.1''ffirr% I~ 741C o€1 ~ ~-~01: 0·5 V /!J.s oT, m ~ lfi'ffWiT ifi oiR 
WFI 'liT 3ffi ~ •• ~ 'R ~ ~ ifrn, 'liT~ ~I 
An open-loop configuration of Op-Amp 741C changes its output from 
+14 V to -14 Veach time its input crosses zero volt. If 741C has a typical 
slew rate of 0·5 V /!J.S, calculate the time between the zero crossings and 
the maximum frequency at which the output will be distorted. 20 

Obtain the Norton's equivalent circuit at the terminals A and B for the network 
shown in Fig. 3. 20 

In 

+ 
~lOOV 

+ 2Q 
J--"\,/11. ,'1/'v-,-----<> A 

20V 

10 n ~ 10 n 

B 

&:!/Fig. 3 

(c) f.rmfu! ~ f<i; 'f<iT f.l"''~fulo ~ (ftm<;r) 31W<if % 'Ill 3f.'ljq(ff I ~ ~ 31W<if i, m '@' 
~IG1(Wll<.1 ~ ~: 

x(n)=sm -n+- +cos-n . (31! lt) 1t 

7 4 3 
' 

Determine whether the following signal is periodic or aperiodic. Find the 
fundamental period, if it is periodic : 10 

x(n)=sm -n+- +cos-n . (31! lt) 1t 

7 4 3 
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WJS-B / SECTION-S 

5. (a) 1:% ~-~ ~: f.!<ifu! ~ ~ (firo! ~) 1:% wm 'IT{ (~·:Sf<Rq <'llG) <f;T 'lf<t q;{ffi 

~I 'l><"RT ~ §1!. f<!; ~ <m <i>llfu: ~ ~ ~ f<!; ~ 20 A il; 'Rl'R ~. 'lR ~ 
~ 23o v m ~ ;;;m;R q;1ur 3oo t[( ~ \&! 'J[] WI m, m f.l1<1fMe<1 ~ lWil <!>! 

f.ltffiul ~ : 

A single-phase fully controlled bridge converter supplies an inductive load. 
Assuming that the output current is virtually constant and is equal to 20 A, 
determine the following performance measures, if the supply voltage is 230 V 
and the firing angle is maintained at 30° 10 

(i) 3ffirn ~ ~ 
Average output voltage 

(ii) ~ r.m.s. <m 
Supply r.m.s. current 

(iii) ~ '@ r.m.s. <m 
Supply fundamental r.m.s. current 

(ivJ lf?lm~ 

Fundamental power factor 

(vJ ~m~ 

Supply power factor 

(vi) ~ 61<i'iR'h ~ 

Supply harmonic factor 

(vii) ~ ~ (~) ~ 

Voltage ripple factor 

(viii) llfl'r>mft m (~ 'II<R) ~ 

Reactive power input 

(b) m ~ f<!; m ~ il ~ 'IOI-31T'j?i ~ mu Ia iii (l'"ll:!ql<ft tmn ~ ~ <16 f<!; ~ 

~ i\; ~ il ~ I; iii (l'"ll:!ql<fl tmn ~I 

Prove that the torque produced in a shunt motor is proportional to armature 
current Ia and in case of series motor, it is proportional to I;. 10 

C:-D:RR-FHillfl'lt/35 5 IP.T.O. 
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(c) 1l;'li ~-~ ~ (~) 20 mH il; ~ (~) m%<r ~ it 10 ohms il; 

M~ <il"€1 1l;'li R-L 'lffi 'liT 'lR"l 'W!T ~I ~ ~ ~ irnT ~ fo!i 'lffi il; 3ffi-'ffi d.c. 

~ 250 V it I ~ it ~ \!ll~f1:R< <li\ 300 rnA <li\ ~ tOO i 3fR 5 J.IS 'liT ~ 

~%1m mu il; m Frnm: ('f<'<l ~\!l) 'liT f.ttlRur ~~ 

A single-phase converter feeds an R-L load having a resistance of 10 ohms 

in series with an inductance of 20 mH. The converter operates such that 

the d.c. voltage across the load is 250 V. The thyristor used in the converter 

has holding current of 300 rnA and a delay time of 5 J.IS. Determine the pulse 

width of gate current. 10 

(d) 1l;'li ~1Cifi'i9i:fl "11: 'liT f(x) = ae-blxl il; ID<T Gil 1l;'li i!(EIIcti<€1 (v;<M'I4~1~<'1) ~IMi:flctl 'P<'R ~' 

~ a 3fR b ~ ~ I (i) a 3fR b il; <fF.r <i<it< "ct\!ll (ii) x 'liT forct<uT 'P<'R ~ ~ I 

A random variable has an exponential probability function given by 

f(x) = ae-blxl, where a and bare constants. Find (i) the relationship between 

a and b, and (ii) the distribution function of x. 10 

Design a circuit that gives the input-output relationship shown in Fig. 4. 10 

2 3 4 5 

~/Input 

~/Output ------------l 

ffl/Fig. 4 

6. (a) 1l;'li ~ mu (d.c.) 1!iz li'tG< 480 V ~ 1:f( 80 A 'liT~ "ffifi ~ 3:il\ 960 r.p.m. 1:f( ~ 

%1 ~ "l!fi!Uq 0·25 ohm~ 3lR $ >rfWtq 120 ohms %1 li'rl< <li\ \!!OR 'liT, ~ 

<r<'l-~ m%<r, 400-750 r.p.m. il; '1m! it f.!<i:luT <!i.l il; ~ 1l;'li il'ftR 'liT~ fol;m orrct1 

i I il'ftR <li\ 'if10l ~ ( 31'f.!.-lflfm) 3 ms ~ I $ 'fit 480 V ~ it <fiq -g\ 'If<\ <li\ "'T<ff i I 

il'ftR <li\ ~ il; '1m! 'liT f.ttlRur ~I 

A d.c. shunt motor takes a current of 80 A on a 480 V supply and runs at 
960 r.p.m. The armature resistance is 0·25 ohm and the field resistance is 

120 ohms. A chopper is used to control the speed of the motor in the range of 

400-750 r.p.m. having constant torque. The on-period of the chopper is 3 ms. 
The field is supplied directly from 480 V supply. Determine the range of 

frequencies of the chopper. 20 
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(b) (i) f.l101~f{sa ti&n3ll il; 2's ~ (q;TA<'fti1c} ~ ~ : 

(1) 10010010 

(2) 110 11000 

Find 2's complement of the following numbers : 

(1) 10010010 

(2) 11011000 

(ii) ~ wflq;(ul Y = (A+ BC) (B + CA) <it ~-3li\li-w:<~ (POS) it 'lftqfffij ~ 3fu: 
(1) OR 3fu: AND aRt <1m (2) NOR IDU <Iii ~l!Tol'lif<t ~~<Iii~ ~<!lFii'tf.!T!. I 

Convert the logical equation Y =(A+ BC)(B + CA) into product-of-sums 
(POS) form and design circuits using (1) OR and AND gates and (2) NOR 
gates. 

(iii) TTL -m i\; {if.TR{1 i\; ~ 3fu: 3lll.ffi i\; ofRl ~ ~ sr:ns i\; "lT'iiFf <it \Ill!~ I 

Explain the function of Schottky diode connected between the collector 
and base of transistors of TTL gate. 20 

(c) ~ 550 V, 55 kVA, ~-il;;;r ~r<ll<d'a~ (~) <Iii 0·2 Q <Iii >NT<~\ 'l!fcRW ~I W;! ~ 
'l< 10 A <Iii e):{ q;'{c; 200 A <Iii ~ q;'{c; 3fu: ~ ~ 'l< 450 V <Iii e.m.f. 1\GJ qmn ~I 

(i) (!<'4'*1~'* ~ (Fll'ihl4<:1 ~) .om (ii) mffi ~ 0·8 q~i"l'l141 • ~-'ffi fWR <Iii 

~~I 

A 550 V, 55 kVA, single-phase alternator has effective resistance of 0·2 Q. 

A field current of 10 A produces an armature current of 200 A on short circuit 
and an e.m.f. of 450 V on open circuit. Calculate (i) the synchronous reactance 
and (ii) the full-load regulation with power factor 0·8 lagging. 10 

Describe ali-day efficiency of a transformer. 

(b) <it 1111f.i;<§q; ~ X 3fu: Y ~ ~ 3fu: wful! ~ i\ f«<rt\;a t ~ 1lp:l iii <i'U'I\ l!!Ul 3fu: a 2 iii 
<i'U'I\ ~ • ~ "l"fi'i"l' "!i<'R i\; ~ ~I ~ 'il <it 1111f.i;<§q; ~ '!'l'l!d<'! it'% ~ i\; f.l~~liii>l 

<it .nfcrn <!i<it m, m Wft<T f.l~~li'l>l it~ qfti!Jlll.ofu: il;;;r <Iii ~~111M "l"fi'i"l' "!i<'R ~ ~~ 

The two random variables X and Y are independent and identically distributed 
each with a Gaussian density function with mean equal to zero and variance 
equal to a 2

. If these two random variables denote the coordinates of a point in 
the plane, find the probability density function of the magnitude and the phase 

10 

of that in polar coordinates. 20 
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(c) ~ ~ ~ 0'/.lT wr:r ?t ~ ?t ""' it ~ ~ 3ffi <W: ~ ?t WI, 1l;'fi 

d. c. BTfur ~ <ft \\!<ffi '1>1 f.ri:luT q;f.t <no) ~ fu<Jiq f\<1df ~ '1>1 Cf'lR ~ I 

Describe the voltage-commutated chopper controlling the speed of a d.c. series 
motor with relevant schematic diagram and associated voltage and current 

waveforms as a function of time. 

8. (a) 
1 

);'!> (!<'4<'hlffi<'h ~ ?t ~ ~ <W: tR ~ ?t >r"'T'' tR ~ <ftf'~ 3ffi 3<1> lf'l<'hlffi<'h ~ 
?!; ~ <ft 3<1> ~ ~ ?!; ~?!; WI WRT ~I 

Discuss the effect of excitation on armature current for a synchronous motor 
and compare the performance of 3<1> synchronous motor with 3<1> induction 

motor. 

Explain the method of frequency demodulation using PLL. 

(c) ' 1l;'fi <fR -il;;;r, <m:-~, 50 Hz ~ ~ (~ ~) it \\!<ffi f.ri:luT ?t ~ "im ~ it 1l;'fi 

~-f.t<ifur "51ftintl<'h il \ffi ~-~ w2 il "1'1 •o~f\R( ON it, C!<l ~-~ 3ffi1o 

0·03 ?fi m (f?ir:l) tR 30 N-m i I m ToN = 1, 3ffi1o ~-~ 3ffi \\!<ffi '1>1 WTuR 
ToFF 

'~I 'il<r lill~f\f<!( OFF it<rr i, ;m wr:l ~ '1>1 ~-~, ~ ?fi ON <ft ~ ?fi 

• ~ -~ '1>1 80 >rfcm<l it<rr i I \\!<ffi ~ lf'l<'hiR-l<'h \\!<ffi it "<'h'! it<'h< 1200 r. p.m. ?t 

. 'lm! it 311 <!T(I] i I 25 N -m '1>1 3ffi1o ~ -~ >rGR q;f.\ ?!; ~ ~ ToN '1>1 fuffiuT 
. ToFF 

,~1 

A three-phase, four-pole, 50 Hz induction motor has a chopper-controlled 

· resistance in the rotor circuit for speed control. Load torque is w2
. When the 

' T. 
thyristor is ON, the torque is 30 N-m at a slip of average 0·03. If __Qll!__ = 1, 

ToFF 
1 compute the average torque and speed. The motor develops a torque of 

· 80 percent of ON torque when the thyristor is OFF. The speed variation ranges 

, down to 1200 r.p.m. from synchronous speed. Determine the ratio ToN to give 
ToFF 

an average torque of 25 N-m. 

*** 

20 

20 

15 

15 
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'ifif (f<fi ~ ., it, m (fPfJ ~l«tctdl ~ 1ff.1'1; 3fPif IJ Jl!:Ffi t 1 

JI'R7 t Trfif <1ft TfURT i6111j81l <1ft Of71!1{t I ~ ii>TCT #f it, cit W'1 t Yff< <1ft TfURT <1ft Of71!1{t ~ <zy Yff< Jfflrr: ~ TfllT 

it I W'f-~ -Yff< !f{R!<I>T 1/ &7fft -.mr §3fT 'flJ >IT :wt 3fw <it P1l! ~ it ct>TCT OfRT ~ I 

Question Paper Specific Instructions 

Please read each of the following instructions carefully before attempting questions: 

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in 
ENGLISH. 

Candidate has to attempt FIVE questions in all. 

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted 
choosing at least ONE from each section. 

The number of marks carried by a question/ part is indicated against it. 

Answers must be written in the medium authorized in the Admission Certificate which must be 
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No 
marks will be given for answers written in a medium other than the authorized one. 
Assume suitable data, if considered necessary, and indicate the same clearly. 
Unless otherwise mentioned, symbols and notations carry their usual standard meanings. 
Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a 
question shall be counted even if attempted partly. Any page or portion of the page left blank in the 
Question-cum-Answer Booklet must be clearly struck off. 
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·~A 

SECTION A 

R'""'R-ifuia 'R1ft il; ~ ~ : 
· Answer all of the following : 10X5=50 

(a) 11:Cfi *' il; ~ q~1jiOI q;r ll:Cfi l:ll?l<ii~ ~ ~ mtr fcf;<rr lJ<!T 3fu: ;ftit ffi ~ 
R&i<lllJ<!Tt ~~~~~il;~~*'~~~ I 

(-OIN-N-GMFI 

MdB 
66 
60 

40 

20 

I 
I 
I 
I I 

----------~----------r---------: : i - 40 dB/dec 
I I 1 

0·1 :1-0 :10 ~100 1000 
--~------~------~~----~~~~+-------+logro 

-20 

An approximate Bode plot of magnitude for a system was obtained and 
is shown below. Identify the system in terms ofminimum phase transfer 
function. · 10 

MdB 
66 
60 

40 

20 

I 
I 
I 
I I 

---------~----------r--------- ' 
: : : · -40dB/dec 
I I 

0·1 :1·0 :10 1000 
--~-----4~-----+~----~~~~~--~--+logro 

-20 

1 
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(b) (i) 41~St>'IS11i1~< 8085 -q ~ ~ ~('l(ll.l;f\ (~C:<'{~) cnt erc:cft ~ 
)11\!1 iil'ti('ll ~ ~ -q WI i@ !!> I 

Write the various interrupts available in the microprocessor 8085 
in the order of decreasing priority. 6 · 

' ' ' 

(ii) 8085 41~SI'>lSI'Ii1~H -q 4Rc<!1<ffis afu: ltt-4Rc<!1<ffis ~ ~ ~ ~ 
~~I ...... ·_, 

Specify multiplexed and non-multiplexed _bus lines in 8085 
microprocessor.· 

(c) ?i~'&_\l:i( ~ ~ -q ~ ~ f5t>RI.1 ~ ~ q;) ~ ~ I 

(i) ~~-q 

(ii) ::Sk·?l~l<is ~~lf.t<f> 3q<f><oi'i -q 

(iii) 3il~:ilfTI<f> ~ ~ _-q 

~~Cfil~~~l 

Explain the function of piezoelectric crystal as transducer. Specify its 
use in 

(i) Kitchen lighter 

(ii) Ultrasound diagnostic equipments 

(iii) Industrial cleaning machines. 

(d) · ~ ~.-tl.~.tt. M ~ Sll(<\ftlq:; ~&'!UIT Cfil.hsuR!::t ~ afu:'~4$tl$l!> fci> 
~ C@i1 Cfil ~ "SICf>R ~fi'l41 1.1 fcom -;;mn ~ I . ' .. , . -· 

Draw the typical characteristics of an IDMT Relay and e~plain how to 

4 

10. 

use these curves. 10 

(e) ~41'4('1 311fl!CI f~ Cfil $fi'l411.1 ~ ~' ~ 3lfigW!d ~ (~) Cfil W'?cltlOI 

q;G•!ij; ~ fci; ~ ~ ~ ~ :mfi;r ~ ~-~,fci; ~-~--;;It~~ 

~ ~ ~ ·~ *'r -q ~ 3-~ ~ ~ ~ ~ ~ il ~ m lf<f)(l1 ~ I 

C-OKN-N-GMFB 

Using symmetrical component theory for analysing an unbalanced fault, 

show that under certain circumstances, it is possible that the fault 

current for a S-L-G fault can exceed the fault current for a 3-phase fault 

in the same system. 

J 

10 
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Q2. (a) f<ml <l:f <fiT 3'1jfsh<ll 11\ of'rq ·.q ~ R<i51UI fsn4l (gf{~R<l ~ ~) CfiT 

Cf41 )i'll]q ~ ~ ? 

~ <1:f <liT~-~ (mr) ~ ~ f.lqW!fuH1 il; ~ ~ ~m ~ : 

G(s) = 10 
(s + 1) (s + 4) 

~ cB! il; m~. ~ cl>ls~ct> "Cll#l ~ "!ft.it. f.l<i51ct> il; ~<liT Jtf<lict>"l <tlN111> 

~ ~ ~ ('1m) <i:f il; Wf (~) - 3 ± j4 11\ ·~ Ql I ~ ~ ~ 
("Rq ~) qft<ld"11f\ ~ ~ ('1m) C!>R1 3'1jf9t><ll <fiT >r¥r ~ I 
What is the effect of introducing derivative control action on the 
response of a system ? 

A system has open-loop transfer function given by 

G(s) = 10 
(s + 1) (s + 4) 

' . 
Evaluate the parameters of a PD controller with this system with unity 
feedback so that the closed loop system has poles located at - 3 ± j4. 
Indicate the nature of closed loop time response to unit step input 
change. 20 

(b) ~ ~ 1fll: ~ 2-<RI cB! i~; ~. ~ M 3fu: ~ M 1R <li'Rifclct> ~ 
3fu: SIRI~Id'l ~ (f{~Fcfc:Cl T.ITCR) il; ~ o<i"!ctil Cfil ~ ~ I 

C-0/?N-N-CMFB 

IV8 1L8o IVRILOO 

A,B,C,D 

For a 2-bus system shown below, derive expressions for Real Power and 
Reactive Power at receiving end and sending end. 20 

A,B,C,D 

4 

Load 

SR = PR +jQR 
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(c) "1% ~.tf.~.it. AA C!>T 150% C!>T Cfi'Q ~ 3fn: 0·5 C!>T ~ ~ (~ 
qfRqt1) Ollqf\!llq'1 ~ I AA "1% ~ it 500 : 5 amps ~ ~ ~ "1% 
tft.it. ~liT~ B <i1m ~ I~ "tfftq~ 6,000 A~ "1% ~ 'CflQ q;y ~~WI 
~. (!) AA ~ Sl"'llt1'1 ~ ~ q;y qi{q:;t1'1 ~ I ~ ~ ~ m\Uft q;y ~:kl41t1 
~: 

~.'tW.~. 2 3·6 5 8 10 15 20 

1·0~ it.~.'tW. ~ ~ 
10 6 3·9 3·15 2·8 2·2 2·1 I, 

~vit~ 

An IDMT Relay has a current setting of 150% and has a time multiple 
setting of0·5. The relay is connected in a circuit through a C.T. having a 
ratio of 500 : 5 amps. Calculate the time of operation of the relay if the 
circuit carries a fault current of6,000 A. Use the table given below: 10 

P.S.M. 2 3·6 5 8 10 15 20 

Time in seconds 
10 6 

for T.M.S. ofl·O 
3·9 3·15 2·8 2·2 2·1 

Q3. (a) ~~ ~ wiT (<f>c8«<1 'h1"!~C: ~) ~ R'""'1R1fu111 'lll'4'ffi ~ ~. ~ 
lfT'1 it ~ tR ~ fcr~oq B m, ~-3wife:d ~ q:;lfl '(j;f ~ eRl<t>c: 
~ 3ljf9t><ll q;y {@IR!::t ~: 

(-OKN·N·GMFB 

(i) f.i«<f q I~ fcl <tl 'IWT m%a 
(ii) f.!«<f q:; I ("q R q:; 'IWT • 

(iii) f.!«<f 3Jq4c:<t> ~ • 

~~it '4'T'1l ~ Cflll-B-Cflll 2 Bc1 -en:~~ 3fn: 3ljf9t><ll ~ ~ 
4t:!'i"l'{?f ~8JUT <!>T ~ ~ I 

Draw the approximate time response of an underdamped second order 
system subjected to unit step input disturbance in desired value for the 
following cases of complex conjugate poles : 

(i) with constant real part 

(ii) with constant imaginary part 

(iii) with constant damping ratio 

In each case consider at least 2 sets of values and mention the most 
important feature ofthe response. 

s 

20 

" 
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(b) (i) rt-~ cnr ~~liR1 ~ ~ ·~ l{UI11 ~ <€1 ~ ~ ~ ~ cnr 

'lJsiM'l ~ 1 

(ii) Cf)f'l"'l ~ f<f; ~ fuu q~i!•ll41 ~ TTCfl (~ tiTCR %<tv:) 
'lffi <€1 ~ Cli\ WI ~ I ~ cil <:"<:I'll m afu: <!iW (mum) <it ~ CITffi 

·~nrms~ 1 

(iii) ~ ~ Z afu: X~~ it~~~ A, B, C afu: D f.l<idiCfl 

~-1 . . 
(i) Draw the equivalent of a medium length transmission line using 

n-model. 

'ti.i)... Assume that the receiving end is supplying a lagging power factor 
load. Draw the Phasor diagram showing all voltages and 
currents. 

(iii) Derive the A, B, C and D constants of this line in terms of line 
parameters Z andY. 20 

(c) 'E1li$11~l( f<f> ~-~ ~ cnr 'f<iT ~ ~ 1 ~ ~ cnr 'f<iT ~ ~ ? 

:·Explain what is meant by Bewley-Lattice diagram. What is the use of 
this diagram? 10 

Q4. (a) ~ ~% BT2f ~ m ~ (Q:"'1<:fl•1)-B-~ (~Nlc1'1) %'Yi("I{OI Cf>T 

CJUR~ I BT2ftl~.m ~ cilwllcfl Cf>T~ ~~I 
' '· . . 

Describe with a block diagram the Ramp type analog-to-digital 
~onversion.Also draw the block diagram of Ramp type digital voltmeter. 20 

' ' . . . . 
. . 

(b) · ·· lil~st.'hil~~<·8o8s it~ ~-fclmm 'Cfli CJ1lR ~ 1 >l(irq; 1:J(IT fclm ~ ~ 
~ 3i;U';(OI ire cfilNll( I 

Describe the various addressing modes in the microprocessor 8085. Give 
'·suitable examples for each addressing mode. 10 

(c) -cfi:~.'l(l0{. cnr ~~lill'1 ~ ~. ~ ""'11<4£1<1 ~ ('E11<ijB1V:sl'1 ~) <it~ 
f<f><il ~ ~ I 3l!Cl~<!Cfl("ll ~ f<fi q:qjt)Cf){OI \cl (CfClicl~$1~1"1 ~) '1{ 3il3co::!c 

~ 55·8 dB'Ql I q:qjt)Cf){OI affi <€1 4:'1dli ~ 'ffiif ~ f~ wi'!Cfl{OI 

.<it ~ cfi1 Nll( I 

A sinusoidal signal is transmitted using P.C.M. The output signal to 

quantization noise is required to be 55·8 dB. Find the minimum number 

of quantization levels. Derive the equation used. 20 

{-DKN-N-6/JFB 6 . '_;. 
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~B. 

SECTIONB 

Q5. Pt"'"lfefula mit if; ~ ~ : ,_ 

Answer all of the following : 
.~: 

10x5=50 

(a) ~. rn q;f Pt"'"lfefula ~-~ (lfm) ~ ~ t : 
G(s) = 2 

s (1 + 0-ls) (1 + 0·5s) 

'11$fiFIR ~ 3fR '11$fiFIR ~ (~) ORT Cfil: ~ ilsh> .~ ~ (lmr) 
~ cfi't ~ ~I f2l fCI "11'1 '*' 1t1 q;f ~ <f>l f~lll; I 

A plant has open-loop transfer function 

G(s) = ---:----:--2:-:-:---::---,-,-,-
s (1 + O·ls) (1 + 0·5s) 

Determine the complete stability information of .the unity feedback 
Closed loop system by sketching Nyquist path and Nyquist plot. . i~ 

Derive an expression for the Bandwidth of 'P.C.M.' system. 

(c) 'tfi.~.~.' ~ Sllili(OI ifi ~foR~' Rb = 36 kbps. ~ ~ 341.'1&\l t I 

'*'01'11 ~ ~ fm = 3·2 kHz, ~amffit ~ N, <t<:~i<%<ul om (M) cfi't ~ 
afu SIR1ii<l'1 ~ (f1qf~1'1 ~) (f8) ifi ~ l!T'1l 'l>1 mo <f>I~V: I 

C-DKN-N-GMFB 

A channel with bit rate, Rb = 36 kbps is available for 'P.C.M.' voice 
transmission. Find the appropriate values of binary digits N, the 
number of quantization levels (M) and the sampling rate (f8 ), asswrung 

1
, ~ 

. fm = 3·2 kHz. 11 

Explain the importance of adding impedance in the neutral path of ~n j' 

alternator. ib 

1 
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(e) 0- 10 V ~ ~ ~ ~ ?i<El~'l~H 3#1 ~it 1 mV ~ qf{qct"i Ofit 
~ ~ ~ I qf{Cfi~"i ~ (i) 'WCfiT ~ (1:1!i~H) (ii) ADC ~ ~ 

~ '"\-ld4 ~ ~ ~ 3'113c::J>c CfiT "WWT ~ ~ Ql ~ ?i'Et~\~H CfiT 

~ I ~ m~ tl qf{CfiWI ~ (iii) q:qji)Cfi(OI ~ 3fu: (iv) f.ruT<! m ~ 
m91n I 

An analog transducer with a 0 - 10 V input is able to distinguish a 

change of 1 m V in its signal. Calculate (i) its resolution (ii) the minimum 

number of bits of ADC so that the digital output has almost the same 

resolution as transducer. Also calculate the (iii) quantization interval 

and (iv) number of decision levels. 

Q6. (a) (i) ~ Bfur LVDT Ofit ~ lll"tf.t ~ ~ ~fd41~ fcnm ~ ~ I 

LVDT-~ *" CfiT ~ ~ 3liW ~ I 

LVDT with bellow is used for measuring the pressure. Draw the 

10 

circuit diagram ofLVDT-bellow system. 6 

(ii) LVDT-~ *" ~ '§}llf%(11 40 V >rfi'r mm ~ I 1·0 x 106 N >rfi'r m2 

~ ~ 'R mctiR"li 0·15 mm ·wu fef~ Q't ~ ~ I ;JfOf LVDT ~ 

3'113c::J>c ct'IC"cdl 3·9 V QT, m "3B ~ ~ CfiT f.NRur ~ I 

The sensitivity of L VDT -bellow system is 40 V per mm. The 

bellows are deflected by 0·15 mm by a pressure of 1·0 x 106 N per 

m2. Deter~ine the pressure when the output voltage of LVDT is 

3·9 v. 1.4 

(b) '84${1~1!> : (i) ~l\ll:ffil (ii) (f)'R( ~l\ll:ffil (iii)~ 1:ffiT (iv) (f)'R( 1:ffiT I 

Explain : (i) Direct addressing (ii) Register indirect addressing 
(iii) Immediate addressing (iv) Register addressing. 20 

<cl ~ ~ (7, 4) ~ <F <.fiT W«~T ~ ~· H: f.l'""iW!Rsld wu ~ .~ : 
1 0 1 1 1 0 0 

-
H= 1 1 0 1 0 1 0 

0 1 1 1 0 1 1 

{-ONN-N-GMFB 8 
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The parity check matrix H of a linear (7, 4) block code is given by 

1 0 1 1 1 0 0 
-
H= 1 1 0 1 0 1 0 

0 1 1 1 0 1 1 

Determine the coded word for the data 0101. 

Q7. (a) ~ fcf> ~ ~ 1J1l: ~ ll f01141 l1m i, ~ ~ f.'r<i;raJ <Br ~ ~' SiRictiRCfi 

(ch~OJ~C:<) ~ K ~ cwmf ll ~ ett ~ ~ ~ <tJ ~ t q;J 

f.rtmur~ I 

R( 

qffu(:r 

s) K(s +a) 1 y (s) 

~ + (s + 1) s (s + 2) (s + 3) 
<r 

Sl Rlcnl<cn .. - ~ 

For a position control system as shown in the figure below, determine 
the range of compensator gain K and the location of zero in left half for 

10 

which the system is stable. 20 

s) K(s +a) 1 y R( (s) 

sired + (s + 1) s (s + 2) (s + 3) Ac De tual 
ition - Compensator Plant po pos sition 

Explain hardware single stepping used in 8085 microprocessor. 

(c) ~ ~ SICIOI(ll ~ (3l1Ci(~l:S) 31<R''m ~ ~$!, i\."l!;ll. ~ ~ <H'I~'i 
'{i<':Cfi(OI ~ ~ t (!OJ ~1Cishl4 ~ ~ ~ :m~ ~ B ifCiit1Cfi(OI "(q 

~~~~~~~ 

Derive the expression for maximum signal to quantization noise ratio for 
sinusoidal message input when waveform coding is done by D.M. under 

20 

no-slope overload condition. 10 

(·OKN·N·6MF8 9 
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Qs. (a) (i) . ~ ~ CfiT f.ll•<iR-IRsm ~ ~-• (m-m) ~ ~'"411:1 or.wn TJm 

C-ONN-N-GMFB 

~: 
0 1 0 0 

• 
X= 0 0 1 X+ 0 u 

-1 -7 -5 1 

C=[ 3 4 0 l 

A system is modelled in state-space form as 

0 1 0 0 
• 
X= 0 

-1 

0 

-7 

C=[3 4 o]. 

1 X+ 0 u 

-5 1 

Draw the signal flow graph and obtain the transfer function. 10 

· (ii) ~ ~ zyrr f.l<i?luft<h11 ~ ~ ~ 1 R'""lffifulil ~2IT-

(m-m) ~ wu ~o:<Jirud ~ ~ ~ R<i?loft;qdl Cf)J ~ cnf.t ~ ~ 
R<i ?I 0 ft"' d I 1ffta:rur C'ITil ~ : 

-2 -2 0 1 0 
• [ :: ] X= 0 0 1 X+ 0 1 

0 -3 -4 1 1 

y =[ 1 1 0 ]X. 

Define state controllability of a system. Apply the controllability 
test to determine the controllability of.a EJYStem modelled by the 
state-space model as 

-2 -2 0 1 0 . [ ::] X= 0 0 1 X+ 0 1 

0 -3 -4 1 1 

y =[ 1 1 0 ]X. 

10 

10 
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(b) ~ 220 kV, 50 ds ~ i3i it, -qftq~ f<l<i)"'Cfl (trf<R WR) (!Cfl Slf?t~ld 

(fl:~fl) 3fu: mfurr (Cfl~R12fl) ~: 8 ohms 3fu: 0·0251-!F~ I~ .f<l<ii"'Cfl 
~ ~ .:m\-'Cffi 600 ohms 'CflT ~ 'SifuU'Q'Cfl ~ ~.m t I 

f.lq R1 fula 'CflT f.rtmur ~ : 

(i) ~ cl?t Sll'fRtCfl ~ 

(ii) ~ cl?t 3l<ll:ifa;a ~ 

(iii) St>iRtCfl ~ 'CflT '1111 'it~~~~~ 

(iv) ~ ~ 'SifuUq 'CflT '1111 'it 11'ftct~ f<l<i)"'Cfl ~ ~ .:m\-'Cffi ~ ~ '!R, 

~ cl?t Sll'fRtCfl ~ 'CflT ~-'Cil~ ~ cl?t 3jqqfa:a ~ 'SIGR 
m1 

In a 220 kV, 50 r:Js power system, the reactance and capacitance upto the 
circuit breaker are 8 ohms and 0·025 11F respectively. A resistance of 
600 ohms is connected across the circuit breaker contacts. 

Determine the following : 

(i) Natural frequency of oscillation 

(ii) Damped frequency of oscillation 

(iii) Value of Critical Resistance which will give no transient 
oscillations 

(iv) The value of resistance which when connected across circuit 
breaker contacts will give damped frequency of oscillation of 
one-fourth of the natural frequency of oscillation. 

(c) ~ fc!; ~ 1:a:fUI ~ (sfllif.IH fSifuq\'1) 'CflT iigk-la ~l<'cdl i3i it ~ 
'SfCfiR ~ fcn"lT ~ ~ t I 

Show how unit protection principle can be employed in balanced voltage 

20 

system. 10 

C-ONN-N-tiMFB II 
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