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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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gus ‘A’ SECTION ‘A’
1.(a) U aA &I fraffa see wiexo gr afia foan w2

X=X+ X, +3x;
Xy =2x+3xy +uy
X3=2x,+x3+u,
T & Frevigar i s/ R |
A system is described by the following state equations :
X=X +x,+3x3
Xy =2x14+3xy tuy
X3=2Xy+x3+u,
Check the controllability of the system. 10

1.(b) U Uehel Sherl fagga vifch Woelt 1 Uohet Y@ s gR1 o & quifar @ | afg wR
Ffey W dieear 9-8 KV &Y d Iy R fit deear 9 Juor R & et § 9R wfeg a1

7 afd ZoE | 719 =1 |

V.

C 2C K
Vs o SC SC
1133 KV 33/10KV
10 MVA 10 MVA
X=10% X=12%
i

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

1.(c) fafer wermw & wed # freafafaa & s X :
(i) wf= W (i) FA=ENE (@) AT (i) GdS (FAEER)
(iv) WIS (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) frr & oo & aRuw & (0-5 +0-3 sincr - 02 sin 20f) Amp FRIG 811 &1 WaTe & @
2 | aft o = 106 rad/sec B A FeF ATAA & T (Gfr) = faefor = |

1 mH 1000 ©

OO MWW ——>—@B—B—
MC MI
O——9—
\ J
Electro-static

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

1.(¢) TH DPCM s Y TG A S h A AN IRl § | T S S
e 3 e g @ T GE A S A o A 075 % | e b, AT
e 3 o @ feem R 3 forg, sifdrere T 7T % | = YA F AN A AT
Gae wfe o feRor &K |
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) fx & ey ™ WR aRug F IFFEA Gl (e Fedad) H AR w AT AR
wuﬁmmﬁﬁmaﬁlmqﬁwﬁéﬁa?ﬁﬂmﬁa@%sﬁaw
2 | afayg 6 wfarenst o 7 R TR €
2, =4+j6 Q, z,=—j45CQ, z, =j4 52

R o— ° —
Z
Yo — {1 = %
-
zZ, Z, =
Z
B o— .

V4
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
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2.(b)

2.(c)

3.(a)

o # vl T aRew F fw v iey 3 TF GUS ¥ T g @ve e & |
TUE ARG TR Tohelleh GRT STl (Yeeah) &7 a0 Bored WTg &% | aRoer < frdyr
AleedT V(1) T91 @i R fva dvear 7, (1) ¥ |

R, ¥i(1) R, L)
MW >

S

L

Y0 o — (o — AU

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 Vi(?) is the applied input and the voltage

across the capacitor ¥, (¢) is the output. 20
Teh g Fe Ht f R affq o mar &

g =[110], g,=[101], g,=[111].
30 o Tel iR Fe T ek g 71 W | 7 it FeaTfia o o 7 7 Fe syt
(Feregifear) ® am 7 |

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

QAW AT TSR T TR T A TR N F e § 9 Guiha, B, 400 KV
SR G & SISt T R | Th 4000 MVA SWAT a1 FRERRR gRT R0 6Re
(fewifime Wiewem) wom o= mar 2 | yomeht % e Fe waR 2

CT &1 fecrae wfere =085
Ied IR & wiy =120
et wR & i@y =100
CT & Trished UK =0-3mA/V

AT yerash i st qof wR g)’ = 100 A
sty R it dieear & frgkor =100V
afe st Ret, s afers # o 7 R, 9 1.0R Feffa frr w2, o frafufea
=t & frafor &
(a) STfrehH Y-HIe ORI T AH, ATfR HRE WISl Hferd @ |
(b) AT EREM YOIt Stk g-Wiee ERT A HeT A § wew L 7
(c) EREU YOS GRT GG FAaw IR0 QY 4R H HEA T & |
(d) AT AT W ART 90 A & forw Rrwsra s a1 9 w1197 &% |
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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 =0-8 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.

(c) 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
TE T GgEE 1 ey R €

r=xA+n
AT A TR ¥ @ ufed B € aun @R (=iaw afkafad) o @ fadear
1 AEREE pdf gRI AT T R |

2
1 Anl
e

p(n) = \E;'_

(i) WSl A9 o % w6 & F fe H il o feior % |

(i) 1076 7fE wfirerar % forg smaws SNR A6 &K |
Consider a signal detector with an input

r=xA+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 &.

(ii) Determine the SNR required to achieve an error probability of 1075. 20
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3.(c)

4.(a)(1)

4. (a)(ii)

4.(b)

T 300 V I g dreeATdl it Fuedt F Hiady 500 ohm @ R 0-8 HR | WU
T 50 Hz AC 9TqRi W SIRfied H19 ol @ a1 Tf el {98090 & &9 100 mA
qRT WU T & | 91 T8 A9 TA 200 V DC 3mgfd & @2 Shgr Sar € @ st
Ffe & 7 I &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

@400Kvﬁmaéamﬁwmﬁaﬁaﬁmw% | v afafed =ree < B
2 em® | af @A & = 300 km & R 50 Hz 9% Sa1ferd &1 A1 SEA 1 3T

(IR W Aee-VrdiR Fd Y |

< 10m > 10m >
a E a b E b' c E c'
O+ O O : O O : O
«—> «—> «—>
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, B ofF g 3 TN B AT et o At Pt T Qe wfed wgl
e & i &t | Fad & @ siftea A wfdee 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

W%@%Wﬁsﬁﬁwﬁﬁqammﬁmm (¥R
STIT) SR | S e % €9 § I ARt A 6w | ¥ & FgA & G
sftraror W feoquft Hifo |

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)

Y ST e G T ST TR srera v faftr grRy s fepan @ @
3§ o # <urfar mn @ lw=3rad/sec%ﬁqw%mﬁ3mﬁmﬁl

A
dy

S

w rad / sec

L e——————————————————_—_————————

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

gus ‘B’ SECTION ‘B’
ﬁgaamq&wrﬁﬂﬁmgmﬁiﬁgﬁamaﬁwgﬁﬁmaﬁil

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

@W@a(mﬁﬁaﬁﬁﬁﬁw)aﬁwwﬁﬁmwﬁadﬁﬁﬁ
3 cutdt T ¥ | s-awt % od aw F R aftrerer e % @ o ko w) T
Rl it AW dferat @ g H |

s |1 110 |24
s 5 |20

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
315 |20 10

e < fr TR W 7w ¥ I O e e R e | g o) f
w7 TRRis @ Fge W 207 eRn afs wiafwm @ s (SRRYe) "
5% qh €fHa e |

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)

5.(e)

6.(a)

T FEad Wiaer |1 (DMS) 919 Wi g

X1y Xp, X3, X4y X5 ® SR 165 P(x)) = 044, P(x,) = 0-19, P(x;) = 0-16, P(x,) = 0-15,

P(x5)=0-1§|

(i) 38 & & forg §99 ¥ F () & gk & 9 F2 (Fe) $ g $ ToET
R |

(i) ¥ A1 & forg A e 1 W frelor &R 7 (i) 7 (ii) % aRommt A gomr & |

A discrete memoryless source (DMS) has five symbols
X1, X, X3, X4 and x5 with P(x;) = 0-4, P(x,;) = 0-19, P(x3) = 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
8085 Y&H HETHH & HIQY TH=IT H FATHS MR & ATAR GHlag & | TS
T & T e ford |
List the functional classification of 8085 instruction set. Give one example for each
class. 10

Teh JeawTfers A o aRonfim 7 foaRow amda & grr o o sweR & @ R
=0 ufth @ @ o & qufan T ® | o SEeR @ deedt V= 1.0 £0° pu. B |
HA T Waer 31 eforeh Wit 0-20 p.u., TROMRE 1 wfdET 0-10 p.u. T W J§0T
AT & AT 0-4 pou. ¥ | @ wfvat a6 e & smar | w9l 39 & gfafda
N E R | W F Wl sred et || = 105 pu. FE 08 pu. K Wew FA
® | fc 7 @ S fRRiE H=5MI/MVA ® dt @sft wfedt i e a5

AT & Aex Y wifer gt o fraiRo @ |
B, i Chs V=1.0£0°
E=|E|ss 5 Cp—teel 2 i
8___ “
4
| Line-2 .V
| - =] / .
CB, CB, Infinite
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)

ArEfree wfies FEtdt @ & | F Foe § qufan o R o g e ¥ e o
fer € 7 wrffr i Fd @ swEi w T a ¥ Sy el @ Rl
X | Bt A ARG F T w9 F U

1
s(s+1)

A 4

2(s—2)

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
FuighH (TFgA) favawss & o, =ify 7 v fafag |
Write advantages, disadvantages and application of spectrum analyzer. 10

G i werar ¥ wfowa ¥ R o wafia enitfe ormen wia it o 7 6%
HeheqdTcs Afaffles &1 am@ a1 | '

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

oot 3 Qi T s et 3 10 V s, 100 Hz o s dteedt @t e e
T % | fRaw deedt () 7 et Ao v, () W 44-43° T FaRR R 13R C= 041 uF
TR =100 kQ & T R, & AW o fukor R 7 R smen § frlg et 3
iAo Fit TUET % |

e
[ |
11
+ M,/:l/\' +
V() Rz§ AG)

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,(t) is 44-43°. If C=0-1 uF and R, = 100 k€, 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)

T G IR@ (A®) G = (N, 4) T NAed, 49 (3(1h) 9 YA 919 & AF (I2)
;% (i, )4 |

(i) “IAGH 9 TIfRT & (MST) i aRefya & |

(i) afe G al =9 &1 7F (J2) frr € A fig A 15w fafiee MST foemma 2 |
Consider a connected graph G = (N, 4) with N nodes and A4 arcs, and a weight
w; for each arc (i, j)€A.

(i) Define minimum weight spanning tree (MST).

(i1) Ifall arc weights of G are distinct, prove that there exists a unique MST. 10

fog = & ot Waw (n, k) @@= T (FR) & FAH W & AW dpy < L +n—k
H TTE HAT ¢ |

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

quit foh we s @ve Fe f Eaw 2 O wh RS ¥ Afgwm o 5 W
smaTRa (3Pra) & & <Aaw Tt it T & SR ¢ | SRt 8 st frarforg fon
o g fit gaaw 2T g TR 3T @ |

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. 13

T AT RIS THE GRT 1/0 qF A RIS TS & 31 ARG oA 2 g
e AT o Torg 31 AT 1 SUART ST B | RIS e $ A5 W STB (V)
siferer feram T & 9 ol S ST W IBF (392 sI9R 5e) sifera form o @ | e
T 9T | STB el & /0 o & 3akIyss 1ey Usht # HiRka (<Aig) fomam Siran & | STB
R IR I5 &R Gk H el © TR Siakigss | Srer 1 e oK foran ® | CPU # Wkl
N [/O TR UG & o1¢ [BF 1 A % &1 ST €, 9 98 ST Uil o e ol Ug ol ¢ |

(i) @UE 3@ Fit gemar & CPU, 3ARI9SS 9 1/0 Ifth &l quid g R@W & | 91
€ il At & HeA SugTh sakmElsHI @ o s § wefifa & |

(i) EAfFT wIMTFRe & fog qua-3aE &1 RE &R |

(iii) IRF & AT T AT & CPU H TIHTRY Sl SHeTg, AT T HaTg A1e
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/0 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

T 3-99 3fth a4 & forq 7 &

A IR Ak : V,=(1-05+;0) pu,

A 2W e V,=(0-9812-50-0522) pu
FEAZWAREA  : Vy=(0999 - 0-0468) pu. © |

argar it wicremen frafofea @ -
-2 (0-02 + 0-04)
-3 (0-01 +70-03)
2-3 (0-0125 +; 0-025)

At ATEAT # aratad g wfEwdt afen & @i (gE) d e R g 5 H qgf afs
Bifr B oET =W

For a 3-bus power system, assume

Voltage at bus — 1 : V, =(1-05+,0) pu,
Voltage at bus — 2 : V, = (0-9812 —; 0-0522) pu and
Voltage at bus — 3 : V3 = (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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