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EGT-D-ELTE

ELECTRICAL ENGINEERING (FPAPER-II)

Time Allowed : Three Hours | |Ma:dmum Marks : 250

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

There are EIGHT gquestions divided in two Sections and printed both in HINDI and
in ENGLISH,

Candidate has to attempt FIVE guestions 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 gquestion/part is indicated against it.

Answers must bhe written in the medium authorized in the Admiszsion 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.

Attemnpts 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. (o) UF WHa, Fme witEm 95m wem
ke l%l, _acx<4
er{ g T
#, T wW whegATa w2
fil k% T w o i
fii} = wE 5w i i

fity) AW wi=EHATR w0 w Faim Fif
A signal having probability density function

ke lxl. _4exea
(x) = :
f 1 0 : elsewhere
is gquantized with four guantization levels.
it Determine the value of k.
(i} Determine step size s,

i} Determine the four gquantization levels.

(b) U= wEE () W9 96 |, T 9 fam agEn, g9 b w6 F gm w9 58 Foaw
A arel] awafas nife a vl ofe #g s s i

¥|£0°
i v
25 (=——Trr——F

A 5

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

infinite bus
% |vi£o
e O——Tr—
Infimite bus
fe)  WEI-TT AN FE Gls) Hig) = - % Tom Tafefias =1 fFAaim $ia

s{s+4is +5)
(i) i = el e @ afrede fig
(i) WA fagna w1 wwaie wg | visin fig shm g w ks oR
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fed)

fe)

(o)

K

For the open-loop transfer functionm Gis|His=——no-—o |
gls+4)(=+ 5]

determine the

following
fit Point of intersection of asymptotes with real axis

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

TH H= TR, T O1000/5 A W FaitE t, ) e 9w F aeee ol Al aes
15 A R 9 A 2 fadas Fed % 3iE deam @ gm0 % 99 % s 40 fEl B grasid &
A wm ) gR2 = i i

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 woltage and current is 40 degree.
Determine the phase angle error of the transformer.

us 8-faz wren @ fefiea ofeds %1 8085 WEFERR § 8255 PPI %1 yalm %1 S=mrgs
FA ¥ T =g fay s

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

TF 3-%A, 11 KV T9m @A 2395 kKVA 9T 08 pd (fM) W 25 km it i w
foafam 0 21 F T W R i (325 4+ §7 - 55) ohms ¥ ¥ fm ) e
5 Wit firm % wits o w1 Fafo Hifm)

A 3-phase, 11 kV tranamission line delivers a load of 2395 kVA at 0-8 p.f. (lag)
over & distance of 23 km, The transrmission line has an impedance per phase of
(3:25+ j7-.55) ohms, Determine the sending-énd wvoltage and sending-end
power factor.

(i) v A -url ¥ T B v gie w9 | F T a0 ofeem B afieesn 6 o g
us Wi, St 230 V o o6 wFF T W 30 A R uaw TER w=wm &, B owE @w
w oo % T e & ofeem ) dem 6 oo fifg ok wei-ad e i
330 uigam Fm ®, 9 vfowa g7 F 9 Fifan) g of s fE FSa-mdh & g G
2 m A

An energy meter is designed to have B0 revolutions of the disc per unit of
energy consumed. Calculate the number of revolutions made by the dise
when measuring the energy consumed by the load carrving 30 A at 230V
and (-6 power factor. Find the percentage error if the meter actually

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

i v e feems w s -aigh s ) de ¥ et £ e R, g

Explain how the spectra of amplitude-modulated signal are displayed on
a spectrum analyvzer.
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fe) T BOBS WRSIMEE %1 WA s W 4 fafey < s LED, s R 8155 o B
T sdagm e, B ol a3 9 B = w22, e Fiim)

Write an BOBS microprocessor assembly language program to turmn ON an LED
connected to bit 4 of the 8155 I/0 port B, Use address of port B as 22,

3. (o) wE Do Ho v §3 f dfwern S @ A I omy, my SRomy, R S
#H9: 5 kHz, 10 kHz W 5 kHz §, %) oodi==g 00 ¥ v8% wia =) 308 Anfe =
W uimefE B wm ¢ o 256 R W wiena o R

fi) W% " EE wi wfifm

fif) TE= 1 sAivEEn wEil e b, Faw s o e &7

fii) Mo e tHe FFA =) e * fim dum ) saves T2l e Bl

fivy FREm A, gl wfy S5 |, =0 v

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

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

{i) Sketch the block diagram of the system.

i} What is the maximum bit duration that can be used?

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

() 4, T - S R Gl S - — %, W e K T Fem SR,

[s+2)%(s+3)
fefifias faidn 5 o am # -
fij R IR Bow K, =2
fif) el dm =3
For the system, whose open-loop transfer function is G(gH{g) = —
(s+2%(s+3)
determine K which satisfies the following specifications :
fit Position error constant Kp =3
fii! Gain margin =3
fe) TH 11 kV, 100 MVA sfeetizt %1 S i wm & ¥ S%e-g-mdz 3m & fan daed

=1 A Wi 85% ¥ 9 9 e @ 20% 9@ R, 76 19 g 2R F fa e e
T R | Wi F e i S, St sgge-z-mee e it B s

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.
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4,

fa)

ib}

fel

qmsiﬁrigqﬂ%ﬂﬁﬁamﬂamﬁﬂﬂﬁh‘q.ﬁﬁmmwmﬁﬂﬂm.mi”
e B Fafron ifim—

(i) TFTE B TR T ¥ werEen wfE e,

(i g v v g Ty ey EH % weaen warEt-Em 3R

Consider a unity feedback control system whose forward path transfer function

pieey 9
= vEn &) =
given by Gis) g

. Determine—

fij percentage overshoot resulting from application ef unit step input;

(i} steady-state error resulting from application of unit step and unit ramp
input.

w3 -%m e 99 § v gernfis v 2 S ouw el fem o am S gn wE s @
FE T HE ARA A UE W B AW B W= #0299 §, TR A9 W TeEen nite e
5 p.u. #HE AEE WAFET 2-5 pou. B A F0 w6 F B 0F 39 F 0 s 9
I FAE: 2 pou. AN 4 pou B W T F I B R G F Ie owrin o
sz afe + Fafm $ifem, faes e ooy fastes <m o+ o @ g 7@ w8 owwn e
9 1 grase o W

A three-phase power system consists of a synchronous machine connected
through a lossless transmission line to an infinite bus. A fault sceurs on the
transmission line. The maximum pewer transfer of this system when there is
no fault is 5 pu. and the power transfer is 2:5 p.u. The power angle curves
during the fault and post-fault conditions have peak values of 2 pou. and 4 poa.
respectively. Determine the permissible inerease 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.

it i Pl Sifga 8§ fes St .
fii LDA addr 3% STA addr
(il LDAX rp 3% SHLD addr
fiii} LDAX rp R STAX rp
firy RLC 3% RAL
fu} PCHL #R SPHL

10
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fa

(B}

fc)

Differentiate between the following pairs of instructions
fif LDA addr and STA addr

(il LDAX rp and SHLD addr

fiii) LDAX rp and STAX rp

fiv) RLC and RAL

fv) PCHL and SPHL

WUE—B [/ SECTION—B
fo & omm A9 % R afEm o gl Eee ﬂnm-zmm:.sﬂ] i s, Ak

|Val=1 pu, B, &t 59-2 & ¥9fm Sz 1Q5,) ¥ VAR ¥ =1, Mvar #, sfuwen
=hifam |

For the system shown in the figure, Sp, and Sp, are complex power demands
at bus-1 and bus-2 respectively. If IVz]=1 p.u., compute VAR rating of the
capacitor ((};, ) connected at bus-2 in MVAr :

(D v, = L£0® pou. @

Sezy @_— X= 05 pou. ﬁ
g e

S, = (1Hi0) pou, Sn, = [1#j0) pou. 71

uE 2 5 kW i ffEm vem R, v s 9w $ue ww wei - an-ante 9, 9
Fasovm s AF ww igm f-m i e A s mw b, Bl d @ @
U Aty g =a v i e % A 3 wh 9 Sead £ 4w w60 W= e s
¥ Har o quiEtin et g Aeew tee # = e A 6w % 9§ s e
itfeufa d yire § 5w wiard wifE % Faf 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 eircuit,

w29 A R g

o

(i} e F il wgt sl de S ag ) el
i) AR FAR AR U= 0 0 1 1)}, A R A Vv F o fif
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A convolutional encoder is shown below

i

(i)
fd) )

i)

T
Input i l :
L,’I H Chutput

Write down all the penerator sequences and corresponding generator
polynomial.
Determine the cutput sequence V, if the input sequenceis i/ ={1 0 0 1 1),

AT AT § AT F A ¥ Fe-m st smaita ) fen o wmen Ry

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

RST 6-5 WA =) Wiwiemn F F Tom ws srfE v s fafa)
Write an assembly language program to enable RST 65 interrupt.

fe) T TE W A e A wHEE

st +35% 41052 +205+100 =0

mm fen mn 2 mee-iieE FHE F gm W F e i am oSS g9 ) oFEm
Frerim =ifam

The characteristic equation of a system is given by

s* +35% $105% +205+100=0

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

6. fa i

B i

EGT-D-E4TEIS

7 A % A wE % fom iy ofmy B=tes & s % 9 4 fafae) ofoy
fawdes % wan w1 Igm i, Rah Sah gRfatem am faim = ) deen F B
i wrE B

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

T dfezdl Ble e (Uge Ho dte Hio) vity Fredes ¥ faww § wfaad o w9t $ifm)
ek o @ ofw v % firgrm =1 i3 i

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

et o ety (i) 1 s S T HE R T e ) wfe s
Ferfiam

Write the step-by-step procedure to obtain source code by using
Shannon-Fano algorithm.
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(i) A = F fow wm we wm A, 5o R et wfme F e afe s
B

m o pp=1/4

my; pz=1/4

my ps;=1/8
rmy Py =1/8
mg ps=1/16
mg; pg=1/f16
fily pr=l/lG
mg pg=1/16

sk my e F amm w feem o Fifie)

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

fry p=1/4

My pa=1/74

my p3=1/8
my py=1/8
ms ps=1/16
My Ps =1||"15
ity pom=l/lb
mg pg=1/16

Also calculate the efficiency of the code. 10
fc) 8085 HEEniE £ wia weem (M2fm) R w5 e i
Explain five addressing modes of 8085 microprocessor, 10

V. fa} Gell-w1 HA-H7 HeH

1 '
s+ mhis+pyl
F Tom i anorm 1 fa oitfm) s2-9 o9 % wfes w frof i)
For the open-loop transfer function

1
g, ——— 1
e (s+ pilis+ pal

Gis) His) = P Py =0

Pu pa =0

sketch Nyguist plot. Comment on the stability of the closed-loop system. 20

(b) I A To HWe B # @A W@ F 9E # W & o T fafa = oaim g R
ufay a7t % T gl Fifam

Which method is used to eliminate the effect of stray capacitances ih a
four-arm AC bridge? Describe with circuit diagram. 20
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¢/ 11 KV, 20 MVA F ©% fH-5 9FE (=) A 2 =7 3 y-oofen aza &1 s
witsizd, Ffed @ =W s wiead e 60%, 25% 3 15% ¥ wfe ¥ =g 7 v
are T ufEra ¥ uw o wiwe i, fes T ooes ane-gomEs w3 T am, Ry
g B afew 3 8
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. fa) fi}

(i)

fie)

b i)

(et}

EG7-T-E47E] 5
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Draw the block diapram of a DPSK communication system.
FofeTWeFeo & wem @ Um H =9 =W m H oW
dif} = 001001 10011110, Fe die TH: e 3 faz F um w1 Frgho s

The data stream to be transmitted by means of DPSKE is
diff =00100110011110. Determine the DPSK bit stream.

s fE = w 101000 ® o arew sty 1, 2, & fte e me Fo T w s
i |

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

A R o & we snta i e -

Els) K Bis)
| eiTe+ 1)

W

6@ e § Hay e w0 gu sEEe Wi fafam ae mw owe e o 6y T w2
AfEE T g A9 W W wiEw wmin

Consider the block diagram of a system shown below !

Els) i K EiSb
e{Te+ 1) =

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

T 3 o & o AR A fae ot
Sketch Bode plot of a lead compensator.

10
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(o) @ wEEE e e gl @ eeEEw @ F g gt g B, A vEE A 018 pu
wfrara =7 Eu-wimd sfonfis () ®, 200 MVA # i % snan o e s .
& AFEET MVAr § Freforn s gfonfim 29 e (1 101) s (1:09) WA R
e i o Tl woul e S ) wrE we |

Two substations are connected by two lines in parallel with negligible
impedance, but each containing a tap-changing transformer of reactance
0:18 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 : 11} and

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

EGT-T-ELTEIS 10 BS9—450



