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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)

Qug ‘A’ SECTION ‘A’
wF a7 F Frafafaa saen wdeon gro affa fomar mar @

X=X +x, +3x3
Xy =2x1+3x,
i3 = 212 +x3 +H2

o= &t frevimar i 9= &) |

A system is described by the following state equations :
X=X +xy+3x;
Xy =2x14+3x, +1y
X3=2xy+x3+u,
Check the controllability of the system. 10

UF U &ell faga afth womelt Y ueher Y s gr e F qutan mn @ ) aft ww
HfRig W dieear 9-8 KV & at Yuur R &Y dieear 7 dwwr &R & @l § R wfey =t
a1 iz # 719 &+ |

V. o 2 2C :;
§ S | >

11/33 KV 33/10KV

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

Fftafor wermor & west 7 fafofaa & s «X
(i) W wTe (i) TH=TEe (sRE) W (i) GFew (FFTEER)
(iv) HTET<{h (v) ASCII

Explain the following related to computer programming :
(i) Machine Language  (ii) Assembly Language (ii1)) Compiler
(iv) Interpreter (v) ASCII 10
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1.(d) o 3 quft w aRed & (05 + 03 sinct — 02 sin 20r) Amp fd 4RI & JaT8 B @
2 | af o = 106 rad/sec B AT G HITIA & T (fe) = foefzor & |

1 mH 1000 ©

i
TN ———B—B—
MC MI
T T
T3
Electro-static

A current of (0-5 + 0-3 sinot — 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.(¢) T DPCM s Y WA B U o % W WA ARl § | O Wi SR
e 3 e g i W E B 3 AR o A 075 | R b,
aﬁ%maﬁrﬁﬂaﬂméﬁﬁqaﬁmmw% | 26 WERE & YAR a4 8 T
game ey o freiRor & |
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) £ § zufd T 7R aReT F AFEA G (frem Jedad) F FRfEd o 41 7R
A wiraTeTait St oA A | R afger Y Gqferd die heteit i Smafd & ST T
2 | iy 6 wfEnenst @ a9 e TR €
z;=4+j6Q, z,=—j45Q, z. =45k

R o—
Z
Y o T N 1 Z, z,
o | - S J_
z, 2'n =
Zy
B o : ¢

z
Draw the sequence networks and calculate the load sequence impedané"es 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
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2.(b)

2.(c)

3.(a)

ﬁaﬁa&ﬁﬁw&w&w%ﬁmmq&wmﬁ@w%a&ﬂ%gwmﬁ |
QUG ART AR qlch GRT Aol (Vedd) & a0 o WTH &% | aRay & fyr
areedT ¥ (f) 79T @i R it deear ¥, (1) ¥ |

R, ¥i(2) R, L)

L —

Fa 1:(1) MW l MWW > +

AG] o

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 ¥, (f) is the output. 20
& §aois F¢ A i yar aftfa fomar mar @

g=[110], g,=[101], g,=[111].
36 % o forg Siaeor werd @ a3 gt W W | 7 ¥t gt @R % T 7% Fe smaragt
(Fereifieer) B am 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

< S ATl G TR W A FeE B U gear ¥ 9 Gafha, B, 400 KV
SEER G ¥ SR T R | Th 4000 MVA SWAT 91 fe=feR gRT iR ke
(fewifiraer Seam) wem o= T/ @ | womelt 3 wreer fee waR 2

CT &1 fedigs wim g =08Q
s TR H Wik =120
& R = ufedy =1.0Q
CT &I Trished URT =03 mA/V

WAF WeHE it srfireman qof wR aRT = 100 A
sty Rt & deear & fralkmr . =100V
afe st R, St afewr § s o 2, 9 10w Fraffa w2, 9 fefifia
Tzt & ko & |
(a) HE G-Fee ORT &AM, TR TRET FoTe Ffer @ |
(b) FAT EREV WOITelt SR Y-Wiee HRT H WeT A § wewm 2 2
(c) TREW YuIel GRT WY FAaH FRO AN URT F WA 71 & |
(d) IATH AT QN URT 90 A % forw fyamsra AT &1 7 3179 &% |
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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 Whd GgEE @ Ry R @

r=xA+n
+AT A TR & A A e @ q W ([t afkafse) o fadar
A AUEIREE pdf R G T € |

L A2
e

p(")=J—2—.;

(i) W AT o ¥ e e § e H e @ fafor & |

(i) 10757 wifdera & fog smaw@sd SNR #1@ |
Consider a signal detector with an input

r=+A+n

where +4 and —4 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 107°. 20
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3.(c)

4.(a)(i)

4. (a)(ii)

4.(b)

W 300 V I St dreenrdt H Fueet &1 AR 500 ohm T HFA 08 HE | HIIF
T 50 Hz AC TR R Arfed A9 @ar & 7ar qof e {389 & @ 100 mA
ST FEUT KT & | 97| T€ W a7 200 V DC mgfd ¥ | sher St € o wherera
3fe & A | &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,ﬁarenm§=raﬁrﬁﬂrraﬁﬁﬁaaﬁmw% | w3 afafed =@s & B
2 em ® | af A A @=E 300 km B 3K 50 Hz 9 S91fra 21 a1 oA & NS

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

< 10m > 10m —>
a E a b E b' c E c'
O : O O : O O : O
] 1 )
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

400 KV, Frera it @t 3 s 2R Ot e o aifar et forga Qe afed aget
s 7 Frator F% | Sheel o G siftean Qg wided 100 KV/cm® |
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

mqﬂg%@qﬁsﬁﬁwﬁﬁqa@%amﬁmm (FR
<SRRI SATSY | T WHE & ®9 § i A H A A0 w] | ¥ & T & T
afirazor R feooft Hifs |

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)

A PR e G 1 ST ARATT e s faftr g s fepar @ 9
39 for & qufar T © Iw=3rad/seca‘5ﬁ-rt(ﬂﬁiﬁﬁﬁ 39T TOET W

S
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

Qus ‘B’ SECTION ‘B’
ﬁgﬁmmﬁﬂﬁwﬁﬁgﬁawaﬁwgﬁﬁwﬁl

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

@m@a(mﬁﬁmﬁ%ﬁﬁﬂa)aﬁwwﬁﬁmwﬂaﬁ%ﬁ
1 oyl 7 £ | s-aw F of aw A R afdrerer wfteRor & @ @ feior W) T
Rt $t AW dferRat @ gt |

4|1 t10] 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.

st 11 10 | 24
|5 ]20 10

s g faga IRERE | 7w % T uw wied swes fean R | fig e
w@rﬁwa@ﬁamzormuﬁuﬁmaﬂm (SRYE) AH
5% e EIfHd Bl |

A pulse is applied to a piezo-electric transducer for a time 7. 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) TF yEdd WiagH dia (DMS) 9 Wdis 58
X1, Xp, X3, X4y X5 & SR {95 P(x;) = 04, P(x;) = 0-19, P(x3) = 0-16, P(x,) = 0-15,
P(xs)=0-1% |
(i) 38 €@ & fou 999 ¥ g2 (F) =1 frafor & 7 52 (F1) A e F Tom
ol
(i) ¥ A1 & forg Ad e o o1 feRor &R 7 (i) 7 (ii) & aRomt @ gomm R |

A discrete memoryless source (DMS) has five symbols
Xy, Xy, X3, X4 and x5 with P(x,) = 0-4, P(x;) = 0-19, P(x;) = 0-16, P(x,) = 0-15 and

P(xs5) = 0-1.
(1) 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
5.(¢) 8085 YEH THIHS & AW TH=IT Hl FATHE TG & FGUR GHlag X | TAF
T & wF Igre ford |
List the functional classification of 8085 instruction set. Give one example for each
class. 10

6.(a) TH FeAHITorh W wF ARl 7 foaRua ard & R Uw s swER A 9@ R |
0 fch @ @ i # quifar @ ® | o SEER @ deedt V= 1.0 £0° pu ¥ |
A T wE et @k wfaea 0-20 p.u., SROnfiE @ wfeEE 010 pou. 7 W SEw
Wﬁ?ﬂﬁﬁlﬂﬁ 04pu%lﬂﬁ?@ﬁmﬁﬁiﬁ}%ﬁimﬁﬂﬂﬁf3ﬂ§ﬁm
6 E R | W F Wl i Al Y| = 105 pu. H ™ 0-8 pu. WRE Wew FRaA
® | afc 7 @1 wg feriE H=5MI/MVA ® dt @sft wfdt 6 e s =g

7 & Az dr iy aeftaor & fAakor %
CB' - CB3 V=1.020°
E=|E|2s } ’ =1 i
>C 7
S oC , 7
\ [tz ™ F
CB CB Infinite
% 1 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 |Vt| =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)

AEfee Tt FEdt @ a | T firt F qutar wn PR oo g a3t
fer € 7 wrffre e w6t @ SwEn e g A % Sy el @ i
F | gt S ARGl F WE €T F U |

1
i s(s+1)

A 4

2(s—2) e

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
FuisEw (V) favaws & o, wify 3 svam fifo |
Write advantages, disadvantages and application of spectrum analyzer. 10

@ St gerar & wiawd ¥t Rt o1 dafia smifea o@en aig vl o 7 =0
Heheq e Wfafafies &1 sm@ = | :

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

oot # i) 7 vt w10 V s, 100 Hz o st dteeat @t siqges fm
T & | T deeat v () @ et dveat v, () % 44-43° T FaR R 1 AR C= 041 wF
R =100 kQ B W R, & AW o frukor &% qon fOR smen ¥ il dear ¥
afeATer it T &% |

C

| |

11
i W' +
20 Rzé 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)

S GAId 3R@ (ATF) G = (N, 4) T NEd, A9 (341h) 9 Jds 919 & AF (J2)
co,),% (i, ))eA |

(i) “IFaH I Tt & (MST) &t aRefya & |

(i) R G asdt =9 = w9 (I2) F= € 9 fag = 5 o= fafire MST foemm 2 |

Consider a connected graph G = (N, 4) with N nodes and A4 arcs, and a weight
y; 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 = & el Waw (n, 4) @E T (FR) A AW g & A dy, < 1 +n—k
H T T © |

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

Tuit foh v s @vg g ft Faw i O smdh RS 4w AT S 5 Wi
smenfa () R & ~graw Tl Y G & SRR ® | SWRieh & fesaef famferg fo
2fFT e &t graw e g &R 3N ¢ |

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 FRYSS SHE g 1/0 Ffth A ARy ThE § 9 R 91 o §eg
T2 AT o forg fir AT 1 STERT BT @ | SRy e EE a1 | STB ()
siferr form T @ @ forfa E2de AR W IBF (39e 9% $a) sifeka foram wman 2 | feeer
Tt 9eT § STB 911 & 1/0 <8 ¥ 3cRIyss iel Usit § WiRka (<fig) foram wmar @ | STB
R IR I TR Gerd 3T aRaT © foh 3iawigss 7 srer i wew oK foram ® | CPU ® Wkt
H /O gRI g & &1¢ IBF & 9 A &1 1am €, 590 I 91T ol & o2 &l g ofal © |

(i) @Y 3MToi i @e@aT & CPU, 39S 9 1/0 Ifth &l quid 8T AR@w & | 919
& AT Tl & Aer Sugeh siacEdasEl @ it sre # wefifa & |

(i) TAfFT TR & fou qHg-3meE @ SREr o |

(iii) IRF ¥ EARIYS 9 AITS & CPU H TIFTRY i sHeTg TN &1 JaTg 41d
coicll
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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 & fou M s
A IWaear  : V,;=(1-05+;0)pu,
FEA2WAA  : V,=(09812-;0-0522) pu
FEAIWART  : Vy=(0999 5 0-0468) pu. © |
argAr it wicamen frafafea @ -
| W wfemren (p.u. ®)

=2 (0-02 +j 0-04)

=3 (0-01 + 0-03)

2=3 (0-0125 + j 0-025)

|t ATl # awatas 7 wfqE e i @ () F Er R 9 573 d Gt afts
it Fi T+ )|

For a 3-bus power system, assume

Voltage at bus — 1 5 V, = (1-05 +; 0) pu,
Voltage at bus — 2 ' V, = (09812 —; 0-0522) pu and
Voltage at bus — 3 ! V; = (0-999 —; 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 + 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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