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EGT-D-ELTE

ELECTRICAL ENGINEERING (PAPER-II)

|Time Allowed @ Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
{Please read each of the following instructions carefully before attempting gquestions)

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 guestion/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 neecessary, and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential 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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HUE—A [/ SECTION—A

1. (a) T H%a, Faae Wi 9= HeE
| x|

ke D —daexad
;m{ i

¥, =1 9w wEeTeaTe Tl m e fem s &
i) k% 9@ T P fifm)

fi) T arem s w0 i i

i) =W wEAE W i S

A signal having probability density function

ice"“l; - cx<cd
0 ; elsewhere

fix=

is gquantized with four guantization levels,
fi}y Determine the value of k. &
(i} Determine step size s,

fiii} Determine the four quantization levels. 2

(b) TF A () 9 =6 8, G P Ram e, gt 96 F 50 s 5w w0 i i
o1 arell It nis T uiaard aftE t = =g S

L0
- Vi
et (= ——TrrTr——F

A ¥4

A generator is connected to an infinite bus as shown in the figure, Derive the

expressions for real power and reactive power supplied by the generator to the
infimite bus ;

ix | ¥<ot
e Q— T —
Infinite bis 10
fo)  TE-T ST FER Gis) His) = F T faefefias =1 Fwior FifE
sis + 4z +5)

(i) i) w5 Areafas sy F gireds fag
i) HR Fegee w1 sty s @ ofsin fisg ofn g i w Ko om
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(i

fel

fa)

(b}

K

For th -1 transfer functi G Hg =———e
or e open-loop er function Gis) His) sErd)ses)

. determine the

following :

il Point of intersection of asymptotes with real axis

fii}  Point of intersection of root locus with imaginary axis and the value of K
at this point

T F= JFREL, W O1000/5 A W FuifE R, F e am F g 3 i wes s
15 A 3 9 A ¥ das 2 F G de2a 3 gm0 F 49 5 w40 el #) arendt &
w0 gl Rl fifing

The magnetizing and loss component of exciting current of a current
transformer rated 1000/5 A, are 15 A and 9 A respectively. The phase angle
between secondary winding induced wvoltage and current is 40 degree.
Determine the phase angle érror of the transformer.

w 8-fae wirelin @ ffies ofed® ®) 8085 WEERRR # 8255 PPl %1 WA %1 A=me
F4 & fon sraen fam s

Draw the schematic diagram for interfacing an 8-hit analog to digital converter
to 8085 microprocessor using 8255 PPL

TF 3%, 11 KV @500 @54 2395 KVA W # 08 pf (%) W 25 km F gl W
Taafa =l 2| W= oA ) WA RS 9o (3. 25 + 7 - 55) ohms ®| 9 R & FeEa
g Uit firn % ofee e w1 Frafo i)

A 3-phase, 11 kV transmisgion line delivers a load of 2395 kVA at 0-8 p.f. (lag)
over a distance of 25 km. The transmission line has an impedance per phase of
[3-25+ j7.55) ohms. Determine the sending-end voltage and sending-end
power factor.

il ww wa-ard % faer o i gFe 591 @w ¥ R so sfemm # sfes B o b
T Wi, § 230 V o 06 oK T W 30 A B um owm s}, B S @
#l T F R i 3 o o gem oo A ok s=ioadh G d@
330 uigEm Fa ®, 91 v IR F 9 Fira) a8 o wwey F - & e g
2w A

An energy meter is designed to have 80 revolutions of the disc per unit of
energy consumed. Calculate the number of revolutions made by the disc
when measuring the energy consumed by the load carryving 30 A at 230V
and 06 power factor. Find the percentage error if the meter actually

makes 330 revolutions. Also specify whether the meter runs slower or
faster,

(i) T v Feems W smam-nighn e f deg 5 et e, )

Explain how the spectra of amplitude-modulated signal are displayed on
a specirum analyvzer.

10
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fe) WH BOBS WigmIHHE F WS swwfE v fafaw @ us LED, S 5 8155 o9 B
e aA @t ® = ol w3 9 B wow 22, weme i)

Write an 8085 microprocessor assembly language program to turmn ON an LED
cofinected to bit 4 of the 8155 [/0 port B. Use address of port B as 22,,. 10

3. fa) uE de Hlo wme 73 N whmwern S @ AR g my, my v my, Pl S
#A9: 5 kHz, 10 kHz 3% 5 kHz B, % oefeian =0 § | Ui o%a =) 396 Trfiee =
w1 uiwefifa e =ra ® o0 256 R W Si=na B am R)

i) &% % we v o)

fiij Taz = ATwan iy wy , e s fen o e 7

(i) e "o e wFA = e F o 999 i wEves Su-deE g wefiy

fivy I A, i ufy i 5, s el

Design a PCM system that multiplexes three signals m;, m,; and my having

bandwidths 5 kHz, 10 kHz and 5 kHz respectively. Each signal iz sampled at
its Nyguist rate and guantized to 256 levels,

{i) Sketch the block diagram of the system.

fii} What 18 the maximum bit duration that can be used?

(i} What is the channel bandwidth required to pass the PCM signal?
fiy What is the commutator speed in revolutions per second?

| T N o o I o

k) i-'rsr,f%marqalﬂgmwﬁqs[s]ﬂm-—f-?,#MKaﬂﬂm*ﬁq,éﬁ
[E+2)"[s+3)
iy ifam g femw K, =2
fif) ol dim 2 3

For the system, whose open-loop transfer function is G{s} H(s) = — 2. s
(s+2%(s+3)

determine K which satisfies the following specifications :
(i} Position error constant K, =2
i) Gain margin 23 20

fe) TE 11 kV, 100 MVA sieetial =1 Sam Senfom wm & %) %-7-7e 3 & fae gach
=1 g Wi 85% ¥ W UW HEER § 20% 9 R, 79 S uitee B9 fae de fem
T 2| Wi ¥ e w1 faufm S, @ za-g-ues e 8 wnie B o)
An 11 kV, 100 MVA alternator is provided with differential protection. The
percentage of winding to be protected against phase-to-ground fault is 85%.
The relay is set to operate when there is 20% out of balance current. Determine
the value of the resistance to be placed in the neutral-to-ground connection. 10
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4.

fea)

L]

fe)

qmqmig:rﬁ%ﬂﬁﬁam?iaﬂﬁiﬁﬁh‘q.ﬁrﬂmmwmwa{sﬁ.mili
B Frafon Hifo—

(i §FTE 2 IS T F SeEEn Wi HAEEE,

(i zTs = Al g Y e e & weeen T R

Consider a unity feedback control system whose forward path transfer function

iz given by Gis) = 5{:_'_ 3

. Determine—

i} percentage overshoot resulting from application of unit step input;

(it} steady-state error resulting from application of unit step and unit ramp
inpit.

o - af 99 0 ow gerwlfis iRt e ssm e S s s R
FE 2| HE AR T UE A R W B W wE 5 A R, 58 A W Teem nfe wameam
5 p.u. #HE OFF WEFAT 2-5 p.u, B TRFE F TH6 F v am S F dem osln 9w %
IR FE: 2 pou. 3N 4 pou. B W T S O G0 geen F dm wofe Ao 8
77 afe =1 Fabm $ifan, foas T ofing fasdes dm & 9w gw 98 & awn e
9 1 g W TR

A three-phase power system consists of a synchronous machine connected
through a lossless transmission line to an infinite bus. A fault ocours on the
transmission line. The maximum power transfer of this system when there is
no fault is 5 pu. and the power transfer is 25 p.u, The power angle curves
during the fault and post-fault conditions have peak values of 2 p.u. and 4 p.u.
respectively. Determine the permissible increase in the angular displacement
between the voltages at the two ends of the system beyond which the circuit

breakers could not clear the fault in time for the system to remain in
svnchronism.

i i Foafafan it 8 e i .
fil LDA addr 3R STA addr
{ii) LDAX rp 3% SHLD addr
fiii} LDAX rp 3 STAX rp
fity RLC #m RAL
fu} PCHL 3 SPHL

10

10

20
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(a)

(b

fc)

Differentiate between the following pairs of instructions
fi) LDA addr and STA addr

(i) LDAX rp and SHLD addr

fiii) LDAX rp and STAX rp

fiv) RLC and RAL

ful  PCHL and SPHL

HTZ—B / SECTION—B

Fera % Tomm, e % R wiem wie o w8-1 s wm.2 m w5, s, ¥ ook
IVal=1 pu. B, & ¥9-2 & "5 ¥R (Qg,) VAR ¥ =, Mvar 3, wiwwer
Hifam

For the gystem shown in the figure, Sp, and Sp, are complex power demands
at bus-1 and bus-2 respectively. If [V;|=1 p.u., compute VAR rating of the
capacitor (g, ) connected at bus-2 in MVAr ¢

@D v, = 120° pu. @
Sy ®_— X=ir5 pa _—I_
So = (1401 . Sp,= [1350) pau. 712

T A 5 kW F O vem R, W s wn SEe v wufin 9=t awewfe i,
Fasovas AT wmigfm i nfr M sed m @t S e wd @ @
) e gaell e vE 12 e & o A ol @) Serh £ 4w o = ww g
* Fa F awiEfi v g Aeew deel s e A e ok e 8 e few wy
yitfeta § gftey | F= v wfe w0 faion S

A wattmeter reads 5 kW when its current coil is connected in red phase and its
voltage coil is connected between neutral and red phase of a symmetrical
three-phase star-connected system supplying a balanced three-phase
inductive load of 25 A at 440 V. What will be the reading of the wattmeter if the
connection of the current coil remains unchanged and voltage coil is connected
between blue and yellow phase? Hence determine the total reactive power in
the circuit.

¥

-

L

i) Wt % it wget i e S age w fafay
i) M FAF AER U =1 001 1)}, A g W VW Pl $i6
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A convolutional encoder is shown below :

(i}

i
fdl (4

o

T
Input J/_’_j’/ V Ou
i 3| 1.l i tput
\% TH’* '
My

+

Write down all the generator sequences and corresponding generator
polynomial.

Determine the output sequence V, if the input sequence isUU =100 1 1),

HETE SR | A w1 A 7 w-m davma st e o ween B

What do you mean by maskable interrupts? Which interrupt cannot be
masked?

RST 65 3R =i Wiy ¥4 ¥ fom v spimfEn wm s fafa)
Write an assembly language program to enable RST 65 interrupt,

(e} ' A F shirnEie e

st +35% +1082 +205+100 =0

wr fear mn 2 Tew-eiie = ¥ g0 @ wArE AR am S g ) owEn
Freriom =i

The characteristic equation of a system is given by

st 235 +1052 +205+100 =0

By Routh-Hurwitz criterion, determine the number of poles of the system with
positive real parts.

6. f(a) (i

bl i)

EGT-D-E472]5

9 dfvedl & @A wWEl o o fEiEy gfy Btes & smm % oan 4 fafiae) ooy

forwdins & wen W Igm fif, Bad aaf gRfafm g fem =i ) deen § B
& i B

Write about the selection of various circuit breakers lor different ranges of
system voltage. Mention the type of circuit breaker to be recommended by
the utilities for a particular range of voltage.

T Aedl Fe e (09 o dle o) vity frstes F fAwm § wfend w991 $ifm
g Fi 1 i wiFn % fimrm = o Sifig

Discuss the difficulty in the development of high voltage DC (HVDC)
circuit breaker. Describe its construction and principle of operation,

-1 1 frfafy (i) =1 wEaE w8 T W o s R s i
e |

Write the step-by-step procedure to obtain source code by using
Shannon-Fano algorithm.

10

10

10

10

7 | P-T.O.



i) @ A e d@m Frz wm ff, F o F Pefafen ofemes % wmy w9 s

®:

m opp=1/4

m,; pg=1/4

my p;=1/8

my py=1/8

mg ps=1/16

Mg Pg=1/16

M. p-=1/16

mg pg=1/16
$E Ty e F s gfewem o il

Obtain the source code for a source that generates messages with the
following probabilities :

my, p=1/4

my pa=1/4
my py=1/8
my Py =1/8
ms pg=1/10
mg pPgs=1/16
mp; p-ml/flb
mg pg=1/16

Also calculate the efficiency of the code. 10
fc) BOBS ATgwmEEE ) ol e (i) el w e St
Explain five addressing modes of 8085 microprocessor, 10

V. fa) YHel-ed A~ Held
1 W
(s+p)is+pa)’
% o it worm =1 o =it sm-o 79 % wnfies o fof i)
For the open-loop transfer function
1 ;
[s+ p)is+ pa)’
sketch MNyguist plot. Comment on the stability of the closed-loop system. 20
(b) ¥R M AR To o U B sETER W@ F 1A F wE % Ty e fafa s owmm i e
ufray a7 % wry gl fifim)

Which method is used to eliminate the effect of stray capacitances in a
four-arm AC bridge? Describe with circuit diagram. 20

Gis) His) =

Py Py >0

Gis) Hig) = pr Py >0
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e/ 11 kV, 20 MVA ¥ ©F -5 3fm (3=) 4 39 =1 4 oot ==a &1 =
itatea, FiEa a 0 e uRed wem 60%, 25% 3 15% B wfe ¥ =ga d o
Tl W wftEr i ww w gfees i, fed e srE-g-ads e ¥ T um, Rt
o # afer | 6
A three-phase generator rated 11 kV, 20 MVA has a solidly grounded neutral.
Its positive, negative and zero sequence reactances are 60%, 25% and 15%
respectively. Calculate the value of the reactance that should be placed in

generator neutral such that the current for single line-to-ground fault does not
exceed the rated current.

B. fal (i

(it}

B i)

(e}

Eg7-D-ELTE]S

#lo dte THe Fo HEN T F UH WE vty wltfim

Draw the block diagram of a DPSK communication system,
HodloTlodFe & wWway & Um K w9 =El wtwst o owwm B
dit) = 0010011001 1110, Fe die wHe Fo ¥ faz ) um w1 Faboor Fifsm)

The data stream to be transmitted by means of DPSK is
d{f) =00100110011110. Determine the DPSK bit stream.

s ifim = wm 101000 # s aww arafs o, B, @ e die 1o Fo F0mn w fim
it |

Sketch BPSK waveform if the transmitted data stream is 101000 and
carrier frequency is f..

A4 fBn A % W@z am = e

Els) K By =)
’ 5{Ts + 1)

W

B UE e § wEy il w0 g sEEe weE Tl A sE wE e(n e A o=
S TG B 99 W RE gl wie)

Consider the block diagram of a system shown below !

Efs) _ K EiSb
2(Te+ 1) =

Write the differential equation relating # to € and hence write the state
model of the system choosing state variables as 8{f) and 8(f).

TF 3 i % e 912 s R afifg
Sketch Bode plot of a lead compensator.

10

10

10
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fe) B wEEETE Tva i G 9 weEER T ¥ a g2 g 8, 9 9 6 018 pa
wfa =1 Fo-wied i (ZiEEn) 3, 200 MVA 1% & snar w0 e i
& A MVAr # Femfem wm afonie e s (1 101 s (1:09) W R
w2 Tl moufi g Seen W w0 oe it

Two substations are connected by two lines in parallel with negligible
impedance, but each containing a tap-changing transformer of reactance
018 p.u. on the basis of its rating of 200 MVA. Find the net absorption of
reactive power in MVAr when the transformer taps are set to (1 : 1'1) and

{1 : 0'9) respectively. Assume per unit voltages to be equal at two ends of the
substation. 10
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