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ELECTRICAL ENGINEERING
Paper—II

[Time Allowed : Three Hoursj [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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1.

SECTION—A
(a) Determine the transfer function of the network
shown in Fig. : 20
R, R,
+ o——AMW- MWW =B
V. = C, =, v,
S P
Fig.

(b) A 50-Hz, three-phase transmission line is 250 km
long. It has a total series impedance of (35 + j140) Q
and a shunt admittance of 930 x 10™° £90° 5. It
delivers 40 MW at 220 kV with 0-9 power factor
lagging. Find the voltage at the sending end by
the nominal-n approximation. 20

(c) The instruction OUT FFH of 8085 is stored from
memory location 4048 H. The opcode for QUT
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

(a) (i) By giving suitable example explain clearly
the difference between accuracy and precision.

2 (Contd.)




1

TE—'F
(a?)Fq'ﬁﬁﬁ@ﬁqﬁwwertﬁmmaﬁ:

20
R, R,
+ o—AWW W =
V. = C, —C ¥
- O o —
=

(@) 50-Hz, T=-B Ha0T @& 250 km =i 2 | EGER
Fa AN gfeaman (35 +(140) Q & 3 T gawga
930 x 1076 £90° U 81 @8, 0-9F gw=H T
U @ " 220 kV TR 40 MW 3t B iR
~afgEea fafy & Joor B gx deear F@ F|

20

(1) 3r<w 8085 % OUT FFH, 4048 H Tfa =am= #
S & R 21 sues OUT IRw & for
D3H 2| far=al & Foade, o & ALE, 9aT
ared, 7 aret 7 S P P, 3 g aTem
3 e & Rie Tosd IE Y 9§ a9ed |

20

@) (1) mmmwﬁmaqﬁw%
frg oqved: 3T THAN |
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(11) A power transformer was tested to determine

(b) (i)

(¢)

(11)

losses and efficiency. The input power was
measured as 3650 W and the delivered output
power was 3385 W, with each reading in
doubt by £ 10 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

List the merits and demerits of outdoor SF6
circuit breakers.

Draw a simple one line diagram of a generator
breaker using SF‘5 breaker connecting the
generator to EHV bus through a main
transformer. 15+5=20

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" = X, =015 and X, = 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

4 (Contd.)
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(®)

(i1)

(i1)

a7 gerr & Ffted 3 & ol o
i TiawEHT &1 gdeo g ) s @
i H + 10 WS g8 & g, e wfd
3650 W ATdt ¥ 3R yeite Prtw o
3385 W # | SFTReaaar &1 sfder e ZiawheT
1 gif=raf ¥ 7 iawHT At AT F A Fe—
fFraw i Fofw ofde ot & AT & IR
EAY 8+12=20
TH d=d SFﬁﬁ&ﬁ'&Mﬁ F I=STRAT T
gU A g 90 |
S & fades #1 oF 6Xa oEd AT RE
@ie—SF fadoe &1 98 $3d ge S A @,
yHE ZEEE & sy, EHV &9 & 9isa gu |
15+5=20

(M) & 50 Hz st 500 MVA, 22 kV 7 fafia
2| 38 Y-uuIg 2 o .@wd s-wwufvd 2 3R
g @rs WX fraia deear X g=ifed 21 39
g B dF § I w fRar B IuS yfdwrd 2
X" =X, =0153M X =005 9fd gHe| 7@
FU : () T AT 9 -] A FEI @ AqEA
g1 &, TERd 3 %9 QN $ ol #1 gegiEee
AT G0 W I, @) A F YT A W
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3.

(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

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

whose transfer function is given as :

10
T(s) = ; 20
(s) s° +2s* +3s® +6s* +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
power P_in p.u. to the electrical network at f Hz
in terms of power angle & in radians measured from
rotating reference of generator g-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) (1) Draw the Mho and Offset Mho characteristics

of a distance relay for the protection of
transmission lines and give the main
applications of offset Mho relay.
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A WA A 98 IO gfoed ohms ¥, R
R FECINa-e TMET G0 U A13A-H1-5-QIS &I
gagifore ®g g1 /, 3 %9 qAY, F9a i
B 9 | 10+10=20

3. (%) §Id 9TE YU F T B AT H @S Sfdwor
%o A fRar mar #

10
s +2s* +3s +6s> +5s+3

(@) dEur gHfieeor F ® g8 § gueE) R Fivfm
T, ¥99 F 9™ & T @i 1 I v
qeaaTicr ST F GHIST H gAGE FA | A=A
®1 9gcd Ruis H 8Fve X 38 aiFas cErs
ﬁﬂﬁﬂ%,ﬁ!‘ﬂﬂﬁﬁﬁ'ﬂ?ﬁPmp.u.ﬁﬁaﬂT
a@ﬂﬁﬁng.u.ﬁﬁﬂﬂqﬁqmﬁszw
It 21wk Fr § (Bw=w #), 9= 3 -3
F wed A goff F Arar M 2

q89 § gaid & daur gdfimwor &1 g ee

% forg e fo=g (7w & om #) Rfy & #7 g
faar S "war 2 20
(M) (i) IO ARAT & @0 3 Rl 3 & o R
® Mho 3T Mho 3Tz fdraeon Fr @i

I Mho e R #1 F&r sqyam

20

T(s)=
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4.

(i1)

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

(a) Explain how the following adjustments are made

in a single phase induction type energy meter :

(1)
(ii)
(iii)
(iv)
v)
(b) (@)

Lag adjustment

Adjustment for friction compensation
Creep

Overload compensation

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 ?

8 (Contd.)
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(i) TH 3%, 2 9, 11 kV, 10,000 kVA deeey
F1 7 ohm & WA § -wufha ~ggo faam
o 21 wele F g sqfea weer 7 @ S
fr gaifed oYar @ sEqfed & W e
T A A 20% A B | B3 F 98 Fher
g FX o gt B oy-dw & ferr S
Fsch & yiema #1 yfewm SfweT F T A
[ 10+10=20
4. @)w%ﬁﬁmmﬁﬁﬁmﬁﬁmm
7 Y 99 & wEE
(i) OTEdl GHENA
(i) wofor gfyewTor &1 FHESE
(iii) fawrdor
(iv) sfere gfesTo
(v) TIIAT e ot | 20

@) (i) a5 Y@t @ @ PCM ¥ 7 smmeé
F sfd Ine @ M San Rfdg «am
# Tosea: ghug s | Bfir Aifa § Faies
F £ ? A wifd & wHgu FEITH H
Tafm 1 FaEdEE Jfe I FH B
F ?
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(1) Bandwidth of an input signal to the PCM is

(c) (1)

restricted to 4 kHz. Input signal varies in
amplitude from —-3-8 V to +3-8 V. It has an
average power of 30 mW. 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

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
7001 H is copied at AOOE H and so on.

(11) Describe the flags of 8085 MICroprocessor.

10+10=20

SECTION—B

(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 & & fraw §@a 9t ¥3 9I$12 4 kHz
gy dif 81 3w 599 &1 Immm 3-8V A
+3-8 V& Fgeal 2 | 33T 30 mW & 3fiEd
oifdq 1 IMATOs Fdd H @ I FAIW
20 dB 8 | PCM #iges fesiat Frfa Iea—=
FIET 8| THEHE FFICIHOT A gL, g
THAT, AEWEF FAT B FEd TG AR |

12+8=20

(M (i) HFe aTEe T T 7000 HE 700F H Ffa
AT ¥ gufed 81 @9 A A9a U AOOF
¥ A000 H == 9X ¥& f& 7000 H 9X &1
§rge # A% AOOF H T &, 7001 H 1%
F 9% FT THa AOOE Hux 8 X W{ A
3 |

(ii) 8085 ATEHIIRTT H HII &1 JuF & |
10+10=20

wWE—'@

5. (F) =AE G # HGE q, T AP G997 QAR
3 & 3 fygia & gHeEd | 3@ AdAREN B,

FTET AL B gHEA, FEa 9 FEET w1

20
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(b) (1)

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.

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 ?

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
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@) (1)

(i1)

(ii1)

o @3 B ITEE T ac WA Arecal fEad
¥ sfggra w0 3 B cts. B yAfE w3
F o HTOT AR | g @ FEeus’ (P.S))
F EAE, W e o’ (P.S.M.) F
gfesmer 31 i yrElE gEe 9wy t (89S
%) feg Ram fFftes gaaw w7 gw=d
(IDMTL) sfqara & & P.S.M. sif¥eem
Igd fagomr e g &

9 F9 A RO d@EF o e i @
AW FT yEg FA B foF d RS w FgAAH
e & R ™ ITERIE X c.ts., B9 AT
-3 Ffara R §a9e= &1 e d i |
Ay FA Wi A FEA 9= F A P smene
AEE & 7

w Brew 3%9 11 kV, 50 Hz @189 ABCD,
AF Fad AT 70 8, & Ra o=
C WX & ? &, 9gd BT @ A aR=ew
CD WX ‘C’® 9d 3 %9 200 MVA 9 &I
0-1 sec § g &1 P.S., P.S.M. 3R &5y
seaes U (T.S.M.) IDMTL &, 3faara
RS Juede BH ¥ &< | IDMTL g

R IgedeH B 9X ST 8 a@ 400/5 amp
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(11)

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 secs) : 316 3 24 22
P.S.M. i B3 10 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

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 ?

A sine wave of frequency fm and amplitude
A_ is applied to a delta modulator of step size
A. Show that the slope overload distortion will
occur if :
A
>
" 2nf T,

where T is sampling period. What is the

maximum power that may be transmitted

without slope overload distortion ?
10+10=20
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(m @

(i1)

c.ts. == @wg 0-5 dFvs F P2 FA B
R | & &1 wven 9, TSM = 1:0% o,
o &3 SEFI'R'%:

t (in secs) : 316 3 24 22

P.S.M. : 143 10 16 20

0-5 v B RAFTT GHT F 5 GEHA @AUEE
& amae X I s F0

PS.,PSM. & A9 20 % uw, Ra=r «f v
B W &R | 9+4+7=20

3eeT AigET ®, PCM &1 o1 &, &9
gitrai Far & 7 Y@nfa & wel ¥ Sver Age
¥ ot fAfgg @ F1 Ieaa FL | IJW FE T
@ & 9 9 ?
mq%fmammAmaﬁQaiwmaﬁw
S A @ SeeT AigfA U ST S 8
el & e aftsR faeqo g afe .

A
2nf T,

A >

Rred T, uforea e 8 1 oot siferwre fawaor
F g et sfteram i w=afRa aft ?
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
® =5 rad/sec. Obtain the values of rise time t ,

- - - r
peak time t_, maximum overshoot M and settling
time t. for the 2% criterion when the system is

subjected to a unit-step input. 20
R(s) o} C(s)
s(s + 26 @) -
Fig. 6(a)

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

program to execute the instruction NOP 1000
times.

(i1) In I/O mapped I/O mode of 8085, how many
maximum input devices and maximum output
devices can be connected ? What will be their
addresses ?

(1)) Which flags are set or reset by the following
instructions ?

(a) INX B
(b) CALL < address >
(c) MOV A, B 8+6+6=20

16 (Contd.)




6.

@) frx 6 (%) ¥ Red yomeh w fEw 3 e
AT FAUE £ = 0-6 AT WIS I[RT 0, =5
rad/scc?lZ%%ﬁﬁ?Gr%%ﬁwﬁfmt EJIGES
¢, afﬁmarﬁWM emf%u'mHWt
a‘?mmaﬁ‘ mwﬁwwwﬁﬁmw
21 20

(¥)

RG) ™ <
S(s + 28 ®) -

=6 ®)

(i) NOP 1000 X F IR & &HE(Faq HIA
& R &, 8085 TH-AIH HIST TUH & @US
F ferar |

(i) 8085 VO wHfRRa VO @ ¥ fat sfteras
Prawr gfaal 3 fraet sfean Fefa gfear
FI SIST AT FhaT & 7 IAD Gq a1 B 7

(i) = sRel ¥ @A #@Sl &1 T A gA:
e far o 8 7

(a) INX B
(b) CALL <var >
(c) MOV A, B 8+6+6=20

17 (Contd.)




7.

(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

(@) (i)

(ii)

How is the differential output taken from an
inductive transducer ? Explain the advantages
when inductive transducers are used in push-
pull configuration.

A LVDT has an output of 6 V rms when the
displacement is 0-4 x 10~ 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 1073 m, by a pressure of 1000 N/m?.
Determine the sensitivity and resolution of
this instrument. 8+12=20

18 (Contd.)




7.

(1) BPSK §&q & mgX §3 #Bd & YF: I FH
F &AF I a1 | BPSK §9a & wifdd TacH
Uqed #1 Al FoE o | 39 IJoE ¥ Rad & BPSK
gda @ =gaq ¥5 dISTE, AR & FHha F B
arelt IeaqA sngfa @1 gl 81 BPSK el
N TH gHE G T | 20

#F) ()

(i1)

s I givsgex ® @, Rady frfw 3
forr o & ? 9w YA TiESTET Y qE-FH
famarg # yoife e sar 2 @9 SE@ @
FT 8, HAN |

td LVDT &1 7% 6 V rms 8 w9 Reumg=
0-4 x 107 m 2| T HGGA @ guIlear
Fec/mm ¥ FE FL | 100 T A0 AT
& 10 V decdiex i vga § yAifia 21
31 qEE HITE LAl & ATHioIT B Fhd 8 |
recHeT &1 BFAeE 7| 1| FO aedn
%1, ST F1 {339 AR & ol 99 ZiEsgE
¥ @ ot 811000 N/m? 3 9 IR, SHme
0-5 x 107 m fagtfa & 21 @ WA #i
gufear a faasE s #:T 8+12=20
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(b) An 8085 processor based interrupt system requires

(<)

(a)

handling of 11 interrupting devices, excluding
TRAP interrupt. Show schematically how this can
be achieved. Indicate any one interrupt vector
address. 20

(1) A (6, 3) linear block code have the following
parity-check matrix H :

B!
H=| 0
1

—

1
1
]

i e R
Q= O
-0 O

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

(i) 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

Consider the state equation :

ol s ]
e = + o |n
L | | =2 =3 ] x,) 1 -

Find the state vector X(t) for t > 0 when the input
r(t) 1s a unit step input. 20
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@) T 8085 Tt Ux Smenfa SATET O @,
TRAP siqqa= & aramar, 11 siawata gfaaal &
sRaw<o FCT T 21 T B T 1 FHaT 2,
AT e | g ff T g qiew

M () T (6,3)F Ty s B F e wHow-w
) WH%:
J F1 9 T{1 0 0]
H={0 1 1{0°1 O
(1 1100 1]

@ X : (i) 9P smegE G AR (i) 79 fre
101 FT I K |
(i1) k=3 k=13 n=239@ Faat@ KA B
e YEaE THT gEAd | s st @
g IS ™ F g F6 g 7
12+8=20

8. (%) awyr g qX O FL
X, (1) |_ 0 1}l x(®) . 0 -
X, (1) -2 -3 X;(t) 1 ’

zam &Ry X(1), t > 03 o, s HX, EEREEE
r(t) e o e 8 20
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‘ (b) A 50-Hz generator is rated 500 MVA, 20 kV, with

(c)

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

Draw the block diagram of a microprocessor based
distance relay for protection of transmission line.

20
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(@) & 50-Hz 9=, X =020 9fv gfe = @17,
500 MVA, 20 kV X frgifta 21 a8 & &9 &
400 MW 3 gfadg @1, 20 kV 9% 989 HT 2 |
drs, St 3 <l o @9, g1 81 i s
3 R AT B AU Y9Y B S & A
¥ gty @afAa g (RMS |J19), 500 MVA,
20 kV & 3maX 9, gfd gHe S| & | 20

(M) FELO AR B @ F o ATHHIWEE 9T TR
o RY 51 =i e d 20
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Serial No. [ ] [C—DTN—J-FFB]

IgT A
TIA-TT—I1
(7 - w2 | [ ot - 300)
g :
yeF g B4 3 st A 7 oy &) gey l

F IOT I 71EAH ¥ for@ S =@iiee e
Jeoid TP YI9-9F § fagr mr 2 3% 3w
ATEHH &1 TYse Joold IOR-J&IH & TS
9T Jfea [Afdse @ 7 fFar sma7 wifzu
y39-97 Y Ifeafdd AreAE & s 3=
et gremm 7 fod T 39T 97 H1F FF T8
fRa wraar
ge7 gegr 1 3T 5 sifvard &1 @t gear F
d gcs §vs § FH-§-FH QF gv7 gAFT
f=dt &7 go9a1 & I dfo
fe srava® & ar IvgFT AiFSI P FIT BT
Tar ITF FAfdse Fifow
gdidl 3T ghadl ® gafed 3 & o9 aF
3-gYT 7 FET 74T & |
Fft 9o P 3IF gEIT T
ggql # IAF 9T F fow IEfed IF
gafaa wmr # 3d # feu v &
Note : English version of the Instructions is printed on the
front cover of this question paper.
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