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Time Allowed : Three Hours . Maximum Marks : 250

\

QUESTION l‘APER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefuily before attempting questions)
- [

There are EIGHT ques(mns divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to zlttempt FIVE questions in all.

Question Nos. 1‘!11‘:1 5 are compulsory and out of the remaining, THREE are to be attempted
chposing at least O‘]}I‘thuestion from each Section.

The number of marks cﬁ.rried 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 markg will be given for answers written in medium other than the authorized
one. 51

Assurie suitable data, if considered necessary, and indicate the same clearly.
Unlesstetherwise 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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1.

@i2—A / SECTION—A

(@) T 17 fomm  afoy & R B ot 1% 7w aem Hifm)
I

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

2Q 29
—— W\, AWV
. 2A
Ocx 60 40 2Q
fm/Fig. 1 »
(b) Hegad aefeo r
vxE =25 o vy By D 4 y
ot ot ot A p
R e
AFFAEARE V- B=0Mv.-D=p i .,
B i
Starting from Maxwell’s equations 4 :
|
| VxE:—a_B-and VxH=J 3B
ot at
show that V- B =0 and V-B*p
(c} ﬁm%f@ﬂ%mz-mmmﬁm

X(z) = _‘#_2 ROC |2|>1 % it
lri +0-5z7
Determine the inversewz-transform of

10
{z)=ik for ROC |z|>1 10
& 1=1.5z71 +0.5272
(@ Fmad wﬁiztsmivﬂmﬁ (fefier) st famn = 21 W@ sifese v, vs. v,
Toerftra iR wye dif)
= A compar%te and limiter circuit is shown in Fig. 2. Develop transfer
( characteristics ¥, vs. V; and explain. : 10
R,
‘ =AM
- ‘ e -
1 V, V.
: vy o AAAA ~2Z2 %
/ —————o ¥,
-+ |
. ‘
C-PRR-R-GMFA/35
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(ef T dH-% Ty Sear-Dfer W, s -areriie fafr g ft st R, 1050 W sl 550 W
#t aredfier dfen a1 21 R A v g #§ vl (FfEE) w1 diweR fikw) g, ae
Feea = 200 V.

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

mammgﬁzﬁ%mﬁ?ﬁélwaﬁaﬁmaﬁ%%ﬂmw

The net power flowing out of a given volume v is equal to thttime rate of
decrease in the energy stored within v minus the conduction losses. Deriv

-—

equations to explain. : g " 20

1
2. (q) @ﬁm(afam)uémﬁaﬂtmﬁaamﬁﬁv%mﬁaﬁamm\aﬂ
| J |
‘s

a . r
(b) T dea-afvra wgRTa -5 oW, T AH-5, 400 V 52 @ 9T 2191 Fte 20 A § o
W g oft 1 @ o 10000 W R1 () S g aft i) aRk I sw F A
(wn) # i | ko s, @ T e, Tl 3TN [SDeh Tifeh A i)

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

(c) Fuife fifs & = Freafatis "tﬁm,mﬁm,r;mmnﬂm%=

N yn) = 5 x{2n)
Determine whether the following system is linear, time invariant, stable or
dynamic : v 10
o - yln) = 5 x(2n)

L .
(
8. {a) uHa (ﬁm{t) x(t) = e uit) + e 2 u(t) F AW TR TeM HIR 3 ROC AW Hifdm)

e - -3t 2t
Find the{aPlace transform of the signal x(t) = e ™ u(t) + e u(t) and find ROC. 20

-

a
\
(b) W%!mﬁ%@waﬁwmﬁml

* g Derive HTlmholtz equation in terms of magnetic field. 20

/
ey @ A-IE T (FFE) F 2T 2,=20 Q, 2p,=30Q, 2,=2,=10Q T A Fy
> 'gﬂIABCDWWﬁﬁm

The zparameters of a two-port network are z,=209Q, 2,,=30%Q,
2,5= 25;=10 Q. Find y and ABCD parameters of the network. 10

C-DRR-R-GMFA/ 35 3 [ P.T.O.
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4. (a) (i) wm%%WOpMpaﬁmm%ﬁﬁwﬁaﬁmﬁaw%uﬁmﬁ%mﬁ
w87

Why the output voltage of an Op-Amp does not respond immediately to the -
fast-changing input?

fiij Op-Amp %! gd-PiR (g) T F fou o (wadE) ﬁ#@maﬁrml
Develop the expression for the slew rate of Op-Amp.

(iii) Op-Amp 741C %1 forgd -7 famame $ge & Y= e | oA W & SR AT 132ge

A -14 V 75 ot 31 7R 741C H T F0-90H W05 Vs B, awmﬁgﬁ
a7 1 3R s af, S w emsege el g, =1 vieem S

i An open-loop configuration of Op-Amp 741C changes its Eutput fromr
' +14 V to -14 V each time its input crosses zero volt. If 741C has a4yi:-ical
- slew rate of 0-5 V/pus, calculate the time between the zéro crossings and
the maximum frequency at which the putxllit will Pe distorted. 20

. -'$
(b) Tt 3 oy g e (Yead) & forw, =it A #i B w AR 1 anger ahew s R

Obtain the Norton’s equivalent circuitfat the termifals A and B for the network

-

~ shown in Fig, 3. 20
| _ ., 20"

, O—ww—4——~£ 04

L 20V Y
| 10 ! r
- %‘10 ) : %10 Q
] )

100V 4
1 o B

P i/ Fig. 3

(c) ﬁm‘l’@r ﬁwﬁnﬂ%{%ﬂm(ﬁm)m?ﬁ%mmmﬁﬂwﬁ%aﬁﬁ% @ T
ST $ifsre

- . (3m ] T
: x(n) =sin| —n+—{+cos—n
- 7 4 -3

‘Determine’ whether the following signal is periodic or aperiodic. Find the

" & fundamental period, if it is periodic : 10
/ : x({n) = sin(§£ n+ E) + co‘s_E n
7 4 3
> l
C-DRR-R-GIOFA/ 35 | 4
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@ves—B / SECTION—B

5. () & Wa-%w fa: Frfa ag oteds (e w=dt) o Wl 9r (sefRe dig) A i s
B Fown F FQ 6 Ieeqe wie e s ¥ o £ W 20 A ¥ W R, 3R @
dieeal 230 V & 3R SR ®I0 30° W A W@ W @ 5, a FiefoRad e @
frufo $ifsr -

A single-phase fully controlled bridge converter supplies an inductiveyload.

Assuming that the output current is virtually constant and is equal” 20 A,
determine the following performance measures, if the supply voltage i§ 230)v

and the firing angle is maintained at 30° : i /1 ' 10
(ij ¥R ey deea r F
Average output voltage ’ - ‘K '
ol
oy - r
(i) WS r.m.s. B b4 ‘ it
Supply r.m.s. current i > h, Y ;

(it} T<Tg ol r.m.s. HZ

Supply fundamental r.m.s. current

(iv) Hg R TR ' y.

Fundamental power fagtor '
] (
(v) | wiE E
Supply power fa‘_tﬁr

fvi) T mﬂﬁm W
Supply ilafm'bnic factor
(wii) aﬁm whfe (ﬁL%r) ToTieh
_ 1 Waltage ripple factor
-

( {uiii) T ;‘%s (ftfFem aTR) FYge

Reactive power input

(b) g M fF e tier # e a@-ame smfE um [, & wEIEE a2 ok T8 fe Auh
HreX & uma § 98 2 % gugu g g

-
F Prove that the torque produced in a shunt motor is proportional to armature
current I, and in case of series motor, it is proportional to 13. 10
¢-DRR-R-GMFA/35 5 ' [P.T.O.
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(c) TF THA-bet TiEds (F=8) 20 mH F Wb (FewH) ¥fga 99 & 10 ohms &
TQUF IR} TF R-L WR 1 S0 el g1 ufEds T8 wEnfer g € fR oM % #R-9R d.c.
ez 250 V 8| wiads § 936 i H 300 mA Fi RS U R IR 5 us & faew
w81 3R 4 F v frem (vew fagy) &1 o Fikm)

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 mA and a delay time of 5 pus. Determine the p\.‘lse'”"

width of gate current. 2 / |
| [

(d) & TRfEss W H f(x)=ae ™ & 0 0 @ wtaTEER qamﬁﬁraa)srﬁ;mw% §
wel a 3 b f@r £ (z}aaﬂtbaaaﬁawaam(u)xwﬁmwwwaﬁﬁw

A random variable has an exponential probabmty netion glvgn by
fix) = ae™? |"| where a and b are constants. Fmd‘{y the r lathnsmp between

a and b, and (ii} the distribution functio ' 10

fe) TH Y qiwy femrE it st R 4 4 m‘ &y F T"E B
ut rel

Design a circuit that gives the input- outp onship shown in Fig. 4. 10

1“2 3 B
e (AL i
V4 s

HEGE/Output .
< 'K |
( o =/ Fig. 4

B
6: (a) qmﬁvu?qﬂi.g.nizuﬁaofsovwﬁmsma 1 HE ot § 3 960 r.p.m. W TE!
r’ HEECER “t‘x‘fsohm%aﬁtaawﬁaalzoohmsalﬁaaﬁwm,mﬂaﬁ
e - 2T 400-750 r.p.m. % @ & fapm w0 F 0 & 9w # s e s
I mﬁ(m—‘iﬂf{qg)éims%l@'x’ﬂﬁ480\l’v‘l‘ﬂ1§ﬁ?ﬁaﬁ‘1ﬁiﬁtwﬁ%l

T 6t F w1 i fifm)

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

20 ohms. A chopper is used to control the speed of the motor in the range of
"‘4(}0—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

C-DRR-R-GMFA/35 6
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(b) i) Tr=fRea wemai ¥ 2's g (Fivcdiie) am Hifvw -
(1) 10010010
(2) 11011000
Find 2’s complement of the following numbers :
(1) 10010010
(2) 11011000

(iij THETd THHD Y = (A + BC)(B + CA) ® We®k-A%-TH (POS) # qRafda ﬁﬁmkaﬂt
(1) OR 2 AND 3Kl w1 (2) NOR@WW%@@WWWWW
Convert the logical equation Y ={A +BC)(B + CA) into product-ef-su |

(POS} form and design circuits using (1) OR and AND gates and (2} _ R’
gates.

(iii) ﬂLm%qﬁwﬁ%maﬁtwm%aﬁaﬁﬁmmm%mﬁwﬁﬁm
Explain the function of Schottky diode connecte be.t.ween th& collector
and base of transistors of TTL gate. . & ; 20

fc) Th 550V, 55 kVA, T&A-% TamEiad
W 10 A 1 &7 ®Z 200 A H AWM wje 3
(i) TR whma (R fwda) o (i) Wi foik 0-8 wwsmrht wika qul-wim P @
uftwer Fifsm) y

A 550 V, 55 kVA, single-plﬁ* alternator lﬁls-effective resistance of 0-2 Q.
A field current of 10 A produfces an armature/current of 200 A on short circuit
and an e.m.f. of 450 \ll czc en circuit. Calculate (i) the synchronous reactance
and (ii} the fuli- load éulatlon with power factor 0-8 lagging. 10

1 QP2 Q % T sy §1 @g ofoy
450 V F1 e.m.f. 91 =1 B

7. (a) TEEHER qyf-q%m{am (TReRIGE) w1 Tl iR

Describe all-day efficiency of a transformer. 10
o

. 4N
() 2 acaln X ok v  oh adeon o @ R 3, e 7 & aue me o o2 &
TS JE TR T B & |9 2| afe A @) agfvew w wnae # ue fag & e
! Afda F g, 9 g Fmwl 7 3wk g ok B & wRea aT@ wae Tem fif

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 o 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

Fof that in polar coordinates. 20

-

C-DRR-R-GIMFA/35 7 |P.T.O.
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(c) VMK T TG T qHE F HEH F T4 U GEEN dieed 3T Fle q0  w, T
C 0 dec. W A TR w1 w6 ARt dteear fegafedt s av it

Describe the voltage-commutated chopper controlling the speed of a d.c. sertes
i motor with relevant schematic diagram and associated voltage and current
- waveforms as a function of time. ' 20

8. (a} @mﬁa%ﬁmaﬁmﬁzwaﬁm%uwmaﬁ@ﬁqaﬁzwg@wm
%ﬁmﬁqﬁsq)ﬁmnﬁa%ﬁw%mwﬁﬁm (“ N

+ Discuss the effect of excitation on armature current for a synchrongus, niotor
and compare the performance of 3¢ synchronous motor with 3¢ rinduction

o

motor. =S .
(b)  PLL 1 T8 %@ g0 gt fomfgems 1 fft we fifm) ', y s

" Explain the method of frequency demodulation Lf\ng PL‘ I f 15
(c) | T H-%S, IR-UE, 50 Hz 301 Wit (FSRH

A TR e & g et afey & ww
= JoN ?, 9 wo-mn e

P g N — Y
. 0:03 % wdu (fR@) W 30 N-m 2 3R TT-3mgY S THER & EH
it W wEier OFF B 2, 38 & 81 & ae-4 ,W%ONﬁ‘@xﬁ%ﬁ
WWWSOW@W%IWW w9 1200 rp.m. %
T,

w § o W 81 25 N- wﬁ?ﬁa mm@%m —ON_ =7 fufo
A - S Topr

| l

A three-phase, {oui‘—pole 50 Hz induction motor has a chopper-controlled

: resistance in the{rotori circuit for speed control. Load torque is w?. When the

TON __1

OFF
__Icompute tﬂekaverage torque and speed. The motor develops a torque of

thyristor 1S{ON the torque is 30 N-m at a slip of average 0-03. If

( 80 percent o Ol;)\torque when the thyristor is OFF. The speed variation ranges

. . T .
.down to 1200 r.p.m. from synchronous speed. Determine the ratio —ON_ {5 give
! OFF

" pan average }orque of 25 N-m. | 15
/
v * * Kk
" A
|
C-DRR-R-GHIFA/35 8 ! © 5BS—400
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‘ngstion Paper Specific Instructions

Please read each of the (olloiving instructions carefully before attempting questions :

There are EIGHT qrestions dL‘L'rided in TWO SECTIONS and printed both in HINDI and in
ENGLISH. '

Candidate has to ;tlgmpt FIVE questions in all.
Qugstions no. 1 and] &‘3{; compulsory and out of the remaining, THREE are to be atlempted

chaosing at least ONEJ from each section.
The number of marks ¢arried by a question / part is indicated against it.

Answeérsgmust be wrigten in the medium authorized in the Admission Certificate which must be

stated glearly on the over of this Question-cum-Answer (QCA) Booklet in the space provided. No
%:l 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 other?vz’se 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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s

Q1. F=fafgs #f & 3w T
" Answer all of the following : ‘

SECTION A -

10x 5=50

.(‘x

S e e e L)

 feraTn T § | AN e ST B % &9 A o B TR N | F
4 :
Myp -

66 ;
60

40
201

> log ®

-20 ¢

w
An approxinm t-'e‘:B_ode plot of magnitude for a system was obtained and

_.is shown be
functio{;. '

.

L

low. Itl_entify the system in terms of minimum phase transfer

10

-920 1

C-ORN-N-GHFE

" | .‘40-
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(b)

@

(d)

C-DRN-N-GMFB

() TGS 8085 W IueRy fafim iRl (ForwEm) W owed &
grerfiehdr o A | faflae |-

Write the various interrupts available in the microprocessor 8085

in the order of decreasing priority. 6
(ii) 8085 HIFRITHT ﬁuﬁtﬁmaﬂzﬂtnﬁtﬁaﬁwa@m%ﬁu
fagrm &fsio | ‘4
Specify multlplexed and non- multlplexed bus hnes (; /Q
.mlcroprocessor . T A £ 4
i eV f
ghereae 3 w9 # o g free % o R o AR ¢ 0
0 T e A ke (’; .
(i) LS HTih ST g7 7 .

(i) 3Nt g wefal A
% 3T i Ty feraror difsr \\

Explain the function of piezoelectric crystal #5 transducer. Specify its
usein R & ri

(i) . Kitchen lighteg

(i)  Ultrasound ilﬁgn stic equipmeﬁts

(iii) Industrial'c‘léaning machines. 10

Hl

@&wﬁiﬂé%umﬁaaﬁa@m%@ﬁamaﬂtm%
m%&msﬁma%mmm%l

IDraw ik eutypmal characteristics of an IDMT Relay and explam how to
use th rves. R _ 10

uﬁa‘mﬁﬁﬂwﬁmmg,@a@%ﬁaﬁ(m)wﬁ@w
! e B o Rl TR ¥ o a8 wva 2 e Tt 3 &
A i i 3th @7 A TF 3-%9 I 3 fore Gy #e 4 s § wFa1 B |

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. 10

www.examrace.com



Q2. (a) %d’faazﬁaj%mmaﬂaﬁsgmaﬁwn%m (3fafa woe YwE) =
1 INE BT R 2
wﬁwﬁgﬁﬂy(w)mwﬁmﬁﬁaﬁ%mﬁmg&ﬂ%:

10
s+D(s+4)

3™ 3 & Y, ThE HIETE T o 1.8 ﬁaam%maa‘lwwm
méqa@(w)ﬁa%ga(ﬁa) 3+J4qtaqa®a€f|w§qa /‘.
(¥ Fge) I T HT T (T waﬁmﬁﬁﬁwl f

What is the effect of introducing derivative control actlon jon the

Gis) =

response of a system ? < 24 .
)
A system has open-loop transfer function gwa\by { ( ;
10 y
Gis) = ‘ -

s+1D(s+4) o

Evaluate the parameters of a PD ¢ ntroll% with this system with unity
feedback so that the closed loop system Rag' poles located at — 3 t j4.
Indicate the nature of closed loop time sponsg! to unit step input

change. . 4 v 20
A ¥

® A9 e T 25w Tl st R e Svo f ) At ot
3 gfeerdt wifes (FfFdayarar) % foe el @1 e HifT |
| Vg L& | Vg |L0°

@ _ ]‘:{ ABCD

» iss =Pg+]Qg | \
Tt - P a1
( | ‘! \\ Sp=Pr +iQr
For a 2-b

s system shown below, derive expressions for Real Power and
* = Reactive Power at receiving end and sending end. 20

& IV ILE | | Vg | L0°
> = | A,B,C,D
o

l Load

C-DRN-N-GMFE 4
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(c)

Q3. (a)

C-ORN-N-GHFB

T .. WA, R &1 150% H1 F sFaeAT 3R 0-5 1 Hid sigeh (1M
Hfeeudt) =eeemd 3 | fict © aftug & 500 : 5 amps & UM I Th
.. F gemm @ Ao 2 | 7fe TRUT 6,000 A % TF 8 FHE N 987 T @
g, a it % T &+ F1 9feen Fie | fi9 & 1 anoft = e
Hifu

KRS RS 2 {36 5 | 8 | 10| 15| 20

% Awi. ¥ f %
1-0% &, _
g 3 10 6 139)315) 28 |22 (21 ¢ |

An IDMT Relay has a current setting of 150% and hasea time multiple
setting of 0-5. The relay is connected in a circuit through a O.T. having a
ratio of 500 : 5 amps. Calculate the time of opegation ‘of the relay if the
circuit carries a fault current of 6,000A. Use thefab]e{ given below :

3 .

P.S.M. 2 | 36| 3 }8 0¥ 15 | 20

Time in seconds 10 g 5 * 1 28 | 22 | 21

for TM.S. of 1-0 1 ’ 15 ‘ . .
it dgef gl (Fmgige Sew) e 3 for, aifm
AR A 2@@?@3:@ st Rl AR 71 B ahee
It IFIshaT

() e awafde wm el
(ii) ﬁvmmﬁmma%a
(iii) I{ﬁm(aqa#ﬁa:lgmaq%a
TR § A % FAYFA 2 ¥ W Far Hifow s sfean  waitten

'W~a$awm3@@m |

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

(). ; with constant real part
(ii)’ with constant imaginary part
(1ii) with constant damping ratio

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

www.examrace.com

10

20

© o i B - 1T
i YT .

Py



®) @ nmmsﬁwmgwwmﬁww%wm
| Tt ST | -

Gi)  wour i f afEmd R e wRE Qo (aﬁmwamt)
R gfd W @ R | ol Sieearedl ot HE (wrastl) Wi QUi g

- Yt 3 SR |
(iii) mmzﬁY%wﬁwm%A B, Caﬂ'{Dﬁﬂ.iFF‘-‘
sgeqe e |
(1) Draw the equivalent of a medium length transmissiorfhne using r
n-model. - .

)t ‘Assume that the recelvmg end is supplying alaggmg powg-r factor
load. Draw the Phasor diagram showmg{ all” voltages and
currents. L ‘\

(iii) Derive the A, B, C and D congfants of
parameters Z and Y. '

is line in terms of line

20

(c) TWSY % Soi-Seih JIRG 1 &1 7 2 | T FT ITANT 7 2

" Explain what is meant by Bewley-Lattice agranm, What is the use of
this diagram ? - ' 10
. 4 r _
Q4. (2) A M@ % @ v ST ( ﬂmﬁn)ﬁm(%%m)smw
wﬁmlma@t!ﬁmaﬁmwwmml -

Describe with 4a; block diagram the Ramp type analog-to-digital
conversion. Alfo draw the block diagram of Ramp type d1g1tal voltmeter. 20

& TR 8085ﬁiﬁﬁqawﬁmaﬁwauhaﬁﬁq e e 5 e
WWWWI

( " Describe- arious addressing modes in the microprocessor 8085. Give
- suitable eXamples for each addressing mode. . 10

tﬂ%ﬁ@ ﬂamam?rgq T R mmﬁrqgam =iyt

AL | SEWHRA ¢ 6 TS @ (FEIEEATE A15H) W IS
m55§6B€T |mﬁﬁwa@mmﬁm|mm
ﬁwﬁml

- _ .
A sinusoidal 31gnal is transmltted 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

C-DRN-N-GHFB i
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SECTION B
Q5. Pmfufad a9 & st e . .
Answer all of the following : | 10x5=50
. 1
(a) U TI3 W Peafofea Rgaam (vm) s e A '(1'";
| . LY,
Gr(S)_s(1+015)(1+05s) r: /f"

TfRe 99 3R miEw e (W) amaﬂsa;rétﬁﬁmlﬁﬂqg(w)
@ F O v S faitn R | ‘( >
A plant has open-loop transfer fu?ﬁm1 t‘ h I

' 2
6= s omas 0'5?6

Determine the complefe stabhity in ation of the unity feedback -

closed loop system by sketching Nyquist path afhd Nyquist plot. - 10
4 ¢
b e “ﬁﬁw*mﬁmwm |
Derive an express:ron for the Bandwidth of ‘P.C.M.” system. | 10

(c) ‘ﬁ.sﬁ.qn.’;ﬁ;mm% for foe X, Ry =36 kb;:)s#i%?l & 7 ITE Y |
mmgqf$=3-2mz,faamrﬁaiaﬁN,aaiamaa‘i (M) $ a&Ti
3R R (Fafem R) (f,) % I0gh A B Fa AT |

e

' ( A ch e] with bit rate, Ry = 36 kbps is available for ‘P.C.M. voice |
transmission. Find the appropriate values of binary digits N, the =
numb of quantization levels (M) and the sampling rate (f;), assuming

5 —312kHz 16
!Q} m%mwﬁm(m)mﬁ%maﬁmi

I Explain the importance of adding impedance in the neutral path of an r f
alternator. 10
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(€) 0 - 10 V Y dTell Teh 3TI6Y JHSIER 3794 Tohd # 1 mV & IREdH i
e Hehal & | WReem DR () see fasieT (WieEF) (i) ADC % faem
1 2R T A IFh e H T TG e B Al HGT H
2 | I Y g yiteer T (i) TR Siate IR (iv) Fofa &l 6l
e | g

’ b
An analog transducer with a 0 — 10 V input is able to distingu';;l a)
change of 1 mV in its signal. Calculate (i) its resolution (ii) the mirﬁml.i{ o/
number of bits of ADC so that the digital output has almd§t the samd’
resolution as transducer. Also calculate the (i) quantiz?a'tior# interval
and (iv) number of decision levels. < . r 10

Q6. (a) G) i @@ LVDT # T
| LVDT-dis 3 &1 Th 9wy

- LVDT with bellow is used for meagu

g the pressure. Draw the
circuit diagram of LVDT-bellow sys ‘

Gi) LVDT-tfeht &1 1 gnfeen 40 V sfifm ® | 10 x 106 N 9 m?
% g W diwEl 05 mm g faaka & st € | 9 LVDT
M3eqe Ao 8.9 V &, @1 39 wHd g 1 Fufwr Fifse |
The sensitivity of LVDT-bellow system is 40 V per mm. The
bellowt are’ deflected by 0-15 mm by a pressure of 1.0 x 105 N per

nf. Deterniinie the pressure when the output voltage of LVDT is
39V. 14

E |
' / b) T :.?7~w&1 T (id) TRTEET STSIE WAl (i) 00 T (iv) TR lt |

Explain §: (1) Direct addressing (ii) Register indirect addressing
(iii) Immediate addressing (iv) Register addressing. 20

(c @ﬁ@j’w,@m@mmaﬁma@ﬁ frefafea g wea 2 -
K‘ 1011100 |
" H={1 101010
0111011
31T 0101 + forw Ffed a2 (wies a) =1 Frafor Hifsw
C-DRN-N-GMF | ¥ |
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The parity check matrix H of a linear (7, 4) block code is given by
1011100

H={110101 0
0111011

Determine the coded wor(i for the data 0101. ’ 1‘-\_ 10
)
Q7. (a) N fF IR Ry fm # R mn 2, w Rl B @ % Rig, T, |
(FR) afs K 3 ammd § Y 6 oaferl fres R 47 o 3,

Frafwor #Hifs | 1 y "
-~ F
5 4 ‘ 8
R(s) K(s + a) N 9 Y(s)
Tt + (s+1) " s (s 42) (s + 3) T
- BIREATED \‘ :DF
 shown i
For a position control system as shown ifi the re below, determine
the range of compensator iain K and the ion of zero in left half for
which the system is stable.™ & 20
< .

R(s) \ (s +a) 1 1 Y(s)
Desired - (s+1) s(s+2)(s+3) Actual
position =M Compensator Plant position

(b) 8085 WA T TP T ue W (w2fim) wow v |
P
( Explain far ware single stepping used in 8085 microprocessor. 20
r .
) aaifq‘wmaqﬁmr{ (eMarcdle) svaeen & IR, dww. & g qUREy
k TR S 2, 7 A Tew % U iferan @ ¥ @i @
A & fore =ge sgerm SR |
r
Derive the expression for maximum signal to quantization noise ratio for
sinusoidal message input when waveform coding is done by D.M. under
no-slope overload condition. 10
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! %

‘ 0 1 0 0

| X=| 0 0 1|X+|0|u

-1 -7 -5 1 ’
E | -(‘x
L |
C=[3 4 ¢ : - = -
_ ‘ . [ ] ' | . . /1|
| S TTE T TS S i wem ww By F
i - |
A system is modelled in state-space form as « ‘_' . y ¢ L
0 - 1 0 ' o7 ¢ ";'-.

| X=| 0 0 1 &+ |0 |u

| -1 - -

1 c=[3 4 0]

l Draw the signal flow graph and obtfiin th:a}ransfer function. 10

, © (i) ﬁi-ﬁmﬁﬁﬂﬂﬁﬂiﬁm | Prfeifaa sree-awy

| (Te-T0G) & @aasﬁrﬁaavﬂammﬁuﬁmm%fm
| ﬁasrvﬁwﬁw

! | -2 =2 .0 1 0

. i 111
! X = o“ 0 1| X+/0 1
1 112 .
1t Qi -3 -4 11
3 | ‘

; : ‘ 1 0]X.

™ 1
eﬁne state controllability of a system. Apply the controllablhty
est to determine the controllability of a system modelled by the

r!" tate -space model as
: r' -2 -2 0 1 0
\" - |- ug
i X=| 0 0 1 | X+|0 1 .
il ; 0 -3 -4 1 1
l
| y=[1 1 o0]X. . 10
C-ORN-N-GMFB : g ' 0
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(b) TH 220 kV, 50 o/s Tagg @ H, wfmy fames (afde sa) o wfdum
(fwdw) 3t anften (&) Ha9: 8 ohms 3 0-025 pF & | 9fuey fagioms
"I & AR-UR 600 ohms H1 T Ffatias T2 330 2 |
faeafafaa @ fafon it
() e h Tepfas R .y
(i) ared R srEHied A ‘|
(i) i FRdy % M St #E wfieE o T Im \ _/"I j
(v) w2 SRR F A ) R R e B oAk s 3 W,

ﬁgﬁmﬁmmm@ﬁmwiﬁmm@mﬁ

| { \ | ;j
In a 220 kV, 50 ¢/s power system, thegfeactance and capacitance upto the i
circuit breaker are 8 ohms and 0025 pF respectively. A resistance of

600 ohms is connected across the gircuit breaker contacts.

Determine the following : 20
(i) Natural frequency of oscillation . 4

(i1) Damped frequency oioscillation

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

(iv) The value \Igsmtance which when connected across circuit
breaker _contacts will give damped frequency of oscillation of
one-faurthéof the natural frequency of oscillation.

© mﬁ@xwm(mmmwmﬁﬁm
s T 2

Show }*V{ unit protection principle can be employed in balanced voltage

( system. 1’ \‘ R 10
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