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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 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 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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1.(a)

L. (b)

1.(c)

Yug ‘A’ SECTION ‘A’
& 9 &I fafofa seen wdieo gr aftfa fomm w2

X =x;+x,+3x;
x-z - 2x1 +3x2 +ul
i3 = ?..xz +X3 +H2

a1 &t Frgeviigar i s = |

A system is described by the following state equations :
X=X +xy+3x;
Xy =2x143x, +uy
X3=2xy+x3+u,
Check the controllability of the system. 10

s U well faega afth womet &Y weher Ydig s gra i 7 qulr e @ ) aft ww
FfRY W dieear 9-8 KV & a1 3wy R it dieear a Jwor &R & el # 9R wfee &
A wfd TE | T K |

¥ o 2C 2C Z;
s 2C 20

11/33 KV 33/10 KV

10 MVA 10 MVA

X=10% X=12%

8Q

A single phase, single line diagram of a power system is shown in figure. Find
the sending end voltage and the value of load resistance in p.u. referred to sending end
if the voltage across load resistance is 9-8 KV. 10

Ffirrfer wormw & wewt o fmforfaa & =amem «
(i) W T (i) TH=TEoH (sREf) W (i) GFew (FFTEER)
(iv) HATHTRS (v) ASCII

Explain the following related to computer programming :
(i) Machine Language  (ii) Assembly Language (iii)) Compiler
(iv) Interpreter (v) ASCII 10
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1.(d) forr 3 et T Rkae F (05 + 03 sinot — 0-2 sin 20r) Amp TR 4RI 1 W@TE & @
H | 7 o = 10° rad/sec B A e A % s (dfém) @ frafor & |

1 mH 1000

i
B0 — MW ——>—B—B—
MC MI
T T
v 0
Electro-static

A current of (0-5 + 0-3 sinwt — 0-2 sin 2ef) amps is passed through the circuit shown in
figure. Determine the reading of each instrument if ® = 10° rad/sec. 10

1.(e) T DPCM e Yo VA A U o % A AN Rl § | O e S
e 3 e TG @ T SE B 3 AR o A 075 | R b, A
ﬁ%mamm%mmmw%mw%mmam
gene dfed o frreRor & |
A DPCM system uses a linear predictor with a single tap. The normalized
autocorrelation function of the input signal for a lag of one sampling interval is

0-75. The predictor is designed to minimize the prediction error variance. Determine
the processing gain attained by the use of this predictor. 10

2.(a) £ 3 eaf T R aRug F A qSA (drm Jedad) F FRfEd B AT AR
SIFFA fTETa <t 0T R | 9 uRa H wafer A hensit A smafd & Sfrer @
2 | iy 6 wfEnemst @ a9 e TR €
2, =4+j6Q, z,=—j45Q, z. =j4 L

R o—
Z
Y o PR N
o | —|
Zy
Z
B o

z
Draw the sequence networks and calculate the load sequence impedanées of a load
circuit as shown in figure. The load circuit is connected to a balanced three phase
supply. The value of z;, z, and z, are (4 +j6) Q,—j45 Q and j4 Q. 20

3 HXS-B-ELTE




2.(b)

2.(c)

3.(a)

ﬁaﬁwﬁw&w&w%ﬁmu@?ﬁqﬁwmaﬁ@w%a&ﬁ%@mmﬁ |
QUG ARG ARV Toeilch GRT Tl (Fedar) 1 a0 Gerd T &% | aRow 6 frdyr
Ateedl ¥ (f) 79T @i ® ot et ¥, (1) ¥ |

R, 40 R, L)

L —

+I:(t)vmlww, ;

V@ o 65 %

A |

For the network shown in figure, draw a block diagram representing each circuit
element by a block. Use block diagram reduction technique to obtain the transfer
function of the network. The voltage V;(¢) is the applied input and the voltage

across the capacitor ¥, (7) is the output. 20
Teh g e ol e yeR aftfa forr mar & -

g =[110] g,=[101], g,=[111].
36 % o Tor Siaor were @ e gt WA W | 7E ¥t wefud % 1 7 Fe syt
(Fereifha) © a1 e |

A convolutional code is described by

g =[110], g,=[101], g,=[111].
Find the transfer function and the free distance for this code. Also verify whether
or not this code is catastrophic. 10

< SR ATl G TR W A WeE B U gear ¥ Gafha, B, 400 KV
SR G ¥ S T R | Th 4000 MVA SWAT 919t fe=feR gRT sieRor wken
(fewifirer o) wom R @ | womelt 3 et e waR 2

CT &1 fedigs vl =08 Q
IMeh IR A Hfag =12Q
e 7R = kg =1.0Q
CT &t Frished U =0-3mA/V

WAF WeEE 6t st qof wR aRT =100 A
gty Rt &Y deear & frgkr . =100V
afe st R, St afewr § s o 2, 9 10w Fraffa fr w2, 9 fefifa
=t &1 feioor & |
(a) He G-Fee ORT &AM, dTfH TRET Foel Hfer @ |
(b) AT TREV WOITelt Stk g-Wiee HRT A HeT A § wew £ 7
(c) EREW WUITSH GRT SY(¥A e ROl A ORI F A 7T 3¢ |
(d) “IATH FRI QN URT 90 A % forg framsra AT &1 7 37798 &% |
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3.(b)

A solidly earthed 400 KV, 3 phase busbar system is connected with two incoming
and four outgoing lines (feeders). A differential protection is provided with
switchgear of 4000 MVA capacity having the following parameters :

CT secondary resistance =08 Q
Lead wire resistance =12Q
Relay load =10Q
CT magnetization current =03 mA/V

Max. full load current in one feeder = 100 A
Voltage setting of over current relay = 100 V

If the O.C. relay in the spill path is set at 1-0 A, find the following :

(a) The maximum ‘through fault’ current up to which the protection scheme remains
stable.

(b) Whether the switchgear is capable to handle maximum through fault current.

(¢) The value of minimum internal fault current that can be detected by protection
scheme.

(d) The pick-up setting for detecting minimum internal fault current of 90 Amp. 20
UF THd GgEE @ faw R @

r=xA+n
AT A TR ¥ @ ufed A & aun @R (=iaw afkafad) o @ fadean
A AT pdf TR GuiAT T € |

i

)= o

(i) o AT o F e & e F Ffe B e @ fafor K |

(i) 10767 s & fog smaw@s SNR #@ |
Consider a signal detector with an input

r=+A+n

where +4 and —A4 occur with equal probability and the noise variable n is
characterized by the Laplacian pdf shown.

(i) Determine the probability of error as a function of the parameters 4 and o .

(ii) Determine the SNR required to achieve an error probability of 1076, 20
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3.(c)

4.(a)(i)

4. (a)(ii)

4.(b)

o 300 V 5 dte dreeArdt  Fueet @ FfRIT 500 ohm T HFA 0-8 HR | A1
T 50 Hz AC IR R ANfed A9 aar & 7ar Oof & {38 & @ 100 mA
T Y& AT £ | 9 q@ WO 9 200 V DC S F A St s & A whawa
3fe o 7 | K |

A coil of 300V moving iron voltmeter has a resistance of 500 ohms and an
inductance of 0-8 H. The instrument reads correctly at 50 Hz AC supply and takes

100 mA at full scale deflection. What is the percentage error in the instrument
reading, when it is connected to 200 V DC supply. 10

@400Kv,ﬁmaﬁﬂmﬁwm%ﬂﬁaaﬁmw% | w3 afafea =@s 6t B
2 cm | af A A @E=E 300 km B 3R 50 Hz 9% Gl & a1 A o SRR

(IRRFT) 3T dree-UrdieR 71T K |

:—< 10m % 10m —‘;:

a E d b E b' c E c'
0 ¢ O O :+ O O : O
] 1] I
0-5m 0-5m 0-5m

The configuration of a 400 KV 3 phase line is shown in figure. The radius of each
sub-conductor is 2 cm. Calculate the charging mega volt-amperes if line is operating
at 50 Hz and has a length of 300 km. 10

400Kv,ﬁm&rﬁﬁaaﬁm-@%aﬁmma%ﬁaaﬁﬁqaﬂaﬂaﬁaw
s 1 FrERer &% | e @ g st Qe wfee 100 KV/em® |

Calculate the most economical overall diameter of insulation of a cable to
be operated at 400 KV, 3 phase power system if maximum stress is limited
to 100 KV/cm. 10

ﬁgwaﬂg%@qﬁaﬁﬁwﬁﬁqaég&amﬁmm (FR
<SRRI SATSY | T WTEE 3 ®9 § I A F A A0 wW | ¥ & "o & G
afiraor X oot Fiforg |

Derive the conditions of balance of an Anderson’s bridge and also draw the phasor
diagram of the bridge under balanced condition. Determine the unknown quantities
in terms of known parameters and comment on €asy CONvergence of balance of the
bridge. 20
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4.(c)

5.(a)

5.(b)

5.(c)

X AR 1 G 1 ST ARATT Ser ST faftr g s fepar T @ @
3§ fo=r & <ufar mn Iw=3rad/seca‘5ﬁft(aﬁ1a?ﬁﬁﬁ 33T H UET W

A
dy

w rad / sec

The approximate magnitude plot, obtained experimentally, of a nonminimum phase
system is shown in figure. Calculate the phase in degrees at w = 3 rad/sec. 10

@vus ‘B’ SECTION ‘B’
forggar errr aRonfer < st Afe @ e o qfe i s W |

Explain the ratio error and phase angle error of current transformer. 10

@m@a(wmﬁhﬂ)ﬁwwﬁﬁmmﬁﬁﬁ%ﬁ
A oyt 7w £ | s-aw F of aw A R afdrerer wfieRor & @ @ feior W) 9
qrRont $t AW dferat @ gt |

|1 110]24
s 15120

The two top rows of a Routh table of a characteristic polynomial is given in the
table. Determine the roots of the characteristic equation which lie in the left half

s-plane. Complete the remaining rows of the table.

s* 11 |10 |24
S5 ]2 10
qamﬁgamﬁﬁmrw%m@mwﬁmw%lﬁ@ﬁ%
e @ St 7 207 g afe wffr @ s (sRRee) WM
5% e difra 2t |

A pulse is applied to a piezo-electric transducer for a time T. Prove that in order to
keep the undershoot of the response to a value within 5%, the value of time constant
should be approximately 207. 10
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5.(d)

S.(e)

6.(a)

T F@ad WA | (DMS) 99 e 58
X1, X, X3, X4 X5 & SR {65 P(x;) = 04, P(x;) = 0-19, P(x3) = 0-16, P(x,) = 0-15,
P(x5)=0-1% |
(i) 38 9 & fou 999 F g2 (F) =1 frufor & 7 52 (F1=) A e $ mom
|
(i) ¥ |19 & forg A g o o1 fefor &R 7 (i) 7 (ii) % aRomt @ gemm R |
A discrete memoryless source (DMS) has five symbols
X1, X3, X3, X4 and x5 with P(x,) = 0-4, P(x,) = 0-19, P(x;) = 0-16, P(x,) = 0-15 and
P(x5) = 0-1.

(i) Construct a Shannon Fano code for the source and calculate the efficiency

of the code.

(i1) Repeat for Huffman code. Compare the results of (i) and (ii). 10
8085 Y&H THIHE & ALY TH=IT H FEATHE TG F JGAR Golag X | TAF
W H TH Sarew ford |
List the functional classification of 8085 instruction set. Give one example for each
class. 10

T Jeahifere #eMA U ARt 9 foafow ey & qR1 uw s sweR @ 9@ R |
0 fch @ @ i # quiar @ ® | o SEeER @ deedt V= 1.0 £0° pu B |
A T wE et @ wfaea 0-20 p.u., SROnfE @ gl 0-10 pou. T W SEwr
AT H AT 0-4 pou. ¥ | G ARt Aol it W & muR |l 3 § wRafia
6 E R |y F Wl i et 7| = 105 pu. FEA 0-8 p.u. ARE Wew FRA
© | afc 7 #1 wg feriE H=5MI/MVA ® dt @sft wfedt 6 e s 7

7 & ez Y iy gfreor a1 fakor &% |
CB’ : CB3 V=1.020°
E=|E|2s } 7 CH—— T
e 7
@ g 5 _ /
\ (b2 ™ 7
CB CB Infinite
2 ! Bus-bar

A synchronous machine is connected to an infinite bus through a transformer and a
double circuit line as shown in figure. The infinite bus voltage is ¥ = 1-0 £0° p.u.
The direct axis transient reactance of the machine is 0-20 p.u., the transformer
reactance is 0-10 p.u. and the reactance of each of the transmission lines is 0-4 p.u.
all the values are to a base of the rating of the synchronous machine. Initially, the
machine is delivering 0-8 p.u. power with a terminal voltage [V;|=1-05 p.u. The
inertia constant H =5 MJ/MVA. All resistances are neglected. Determine the
equation of motion of the machine rotor. 20
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6.(b)

6.(c)

7.(a)

7.(b)

AT TR FE ek o | 7 e gt man g o g e ¥ e it
R € 7 riffre i w6 @ SwEin a7 A % Sy el @ ko
F | Wt AEAEF ARG F T TG F 9 |

1
s(s+1)

A 4

2(s—2) Je

State Nyquist stability criterion. Is the feedback system shown in figure in open loop
stable ? Determine the closed loop stability of the system using Nyquist stability

criterion. Show all the required plots clearly. 20
FuigEn (V) fawaws & o, eify 3 3w fifo |
Write advantages, disadvantages and application of spectrum analyzer. 10

@ i gerar & wiawd ot R o dafia st o@en aiq vl % 7 =0
HeheqdTcRs Afaffies &1 sm@ = | ‘

Discuss the percentage differential Relay with harmonic restraint with the help of
diagram and also draw the conceptual representation of it. 20

ot # i) 7 v Homet # 10 V am, 100 Hz o St dreeat @t siqsraes R
1 ® | T A v, () 3 fla deed v, (1) 44-43° 9 g @ |afe C=0-1puF
R =100 kQ B @ R, & AW o frukor &% qon fOR smen ¥ il deear ¥
gfmor it T &= |

C

| |

11
+ MY?\,A +
20 Ré 20

A sinusoidal voltage of 10 V amplitude at 100 Hz is applied to a lead network shown
in figure. The phase difference between the input voltage V;(¢) and output voltage
V, () is 44-43°. If C=0-1 uF and R, = 100 k<2, determine the value of R, and the
magnitude of steady state output voltage. 20
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7.(c)

8. (a)(i)

8. (a)(ii)

8.(b)

U G 3R@ (ATF) G = (N, A) T NEd, A9 (31h) 9 Jds 919 & AF (J2)
wy% (i, )HeA |

(i) “IAaH 92 TIfRT & (MST) &t aRwfya & |

(i) R GF asdt =9 = w9 () Fi= € a9 g = 5 o= fafdre MST formm 2 |

Consider a connected graph G = (N, 4) with N nodes and A4 arcs, and a weight
wy; for each arc (i, ))EA.
(i) Define minimum weight spanning tree (MST).

(ii) If all arc weights of G are distinct, prove that there exists a unique MST. 10

fog = & ot s (n, k) @= Fe (FR) F Faw QA & A4 dy, < 1 +n—k
I TIE IT ¢ |

Prove that the minimum distance of any linear (n, k) block code satisfies
dmin <l+n-k 5

Tyt f6 wF Wass v e §it Jaaw 2w g sh WG =45 AT s 5 W&
smenfa () R & ~gaw weell ft Her & SRR ® | SWith & fesasf faferg fo
e e &t gaaw BT g0 eAwT 3 BN # |

Show that the minimum Hamming distance of a linear block code is equal to the

minimum number of columns of its parity check matrix that are linearly dependent.
From this conclude that the minimum Hamming distance of a Hamming code is

always equal to 3. 15

TS AT FRgSS SHE R 1/0 Ffth A Ay w0 § 90 R 3 o] 999G
T2k AT 3 forg Brr A 1 S9ART BT B | SRy T E9 9 R STB (¥1)
siferr fomm T @ @ forfa €2 @A W IBF (39e 9% $a) sifeka foram wman @ | feeer
T HaeT § STB 911 &1 1/0 <8 ¥ 3RIYss iel usit § WiRka (<frg) foram wmar @ | STB
R YT Io9 TR G SR IRAT & foh RIS + S[el H JeW o foran ® | CPU & &kl
N 1/O R YA & a1e [BF & WiF e & STl &, a0 98 <1eT Usit & ez &l UG ol © |

(i) @UE 3MTeig i @er@dr & CPU, 39S @ 1/0 Ffth &l quid T AR@w & | |91
& il 3l & wer SugTh siaraae @t it smerg # wefdfa & |

(i) TAfFT wHFRY & fou awg-smeE @ SREr 9K |

(iii) IRF ¥ ARIYS T RIS F CPU H TIHTRY Sl FHeTg, AT &1 HaTg 41e
T |
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8.(c)

A commercial interface unit uses different names for the handshake lines associated
with the transfer of data from the I/O device into the interface unit. The interface
input handshake line is labelled STB (strobe), and the interface output handshake
line is labelled IBF (input buffer full). A low-level signal on STB loads data from
the I/0 bus into the interface data register. A high-level signal on IBF indicates that
the data item has been accepted by the interface. IBF goes low after an I/0 read
signal from the CPU when it reads the content of the data register.

(1) Draw the block diagram showing the CPU, the interface, and the I/O device
together with the pertinent interconnections among the three units.

(i) Draw a timing diagram for the handshaking transfer.
(iii) Obtain a sequence of events flowchart for the transfer from the device to the

interface and from the interface to the CPU. 20
U 3-99 fth 77 & o v &
FEA. IR Aeear  : V,;=(1-05+;0) pu,
FEA2WAREA @ V,=(0-9812-50-0522) pu
FEAIWART  : V,=(0999 5 0-0468) pu. ® |
gt it wfceman frafafea 2 -
| W wfemmen (p.u. /)

i=3 (0-02 + 0-04)

1=3 (0-01 + 0-03)

2=3 (00125 + 0-025)

qH AT A aredtasd  wfqand wfew & el (@) f o w7 97 i\t afe
7If < AT &K |

For a 3-bus power system, assume

Voltage at bus — 1 : V, = (1-05 +; 0) pu,
Voltage at bus — 2 ] V, = (09812 —; 0-0522) pu and
Voltage at bus — 3 ' V; = (0999 —; 0-0468) pu.

The line impedances are shown below :

Bus code Impedances (in p.u.)
1-2 (0-02 +; 0-04)
1-3 (0-01 +5 0-03)
2-3 (0-0125 +; 0-025)

Compute Real and Reactive power loss in all the lines and also compute total system
loss. 10
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