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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 3 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number ot marks carried by a question/part 1s 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
authonzed one.

Assume suitable data, 1t considered necessary, and indicate the samnc ¢learly.
Unless otherwise mentioned, symbols and notations cairy thor usuet standard meanimgs.

Atteinpts ot questions shall be counted 1n sequential order. Unieis ~rruck off., attempt of a
guestion shall be counted even 16 atterapted partly. Any page or portorn of the page left blank
Heouie Question-cum-Answer Bookle! must be clearly struck off
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WUg ‘A’ SECTION ‘A’
1.(a) & 9 &t (rafafaa seen sien gro afeld {6 @ e

xl — Il +X2 +3_t’3

1‘2 — 2.1'1 +312 + “1
X3 — 2I2 "|‘.I:3 3 Hz

RERC RGP VeGSR G T

A system is described by the following state equations :
'i:l = xl +x2 +3X3

jz — le +3x2 +u1
Check the controllability of the system. 10

1.(b) TS Usdd Fel faeqa vk worell o1 vt W@ig k@ g = # gaian man @ | afe R
e W= Ficear 9-8 KV = o Uuvr &R <t Jicear 9 Juvr iR & 9ed § AR WidQs &
A 9t S / 7

"
> .
& 3¢ »13
1133 KV 33/10KV
10 MVA 10 MVA
X=10% X=12%

82

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 i1s 9-8 KV. 10

1.(c)  FfHafora wrmor & gest § fratafaa &6 s &+
(i) | AT (i) FHETA (3ETETT) 9T (iii) Ghce (FHITIAR)
(iv) AT (v) ASCII

Explain the following related to computer programming :
(1) Machine Language  (11) Assembly Language (111) Compiler
(1v) Interpreter (v) ASCII 10
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1.(d)

1.(e)

2.(a)

o 3 =ty T 9k F (0-5 + 0-3 sincof — 0-2 sin 2¢) Amp f9d {IRT &1 WaTE &1 &l
% | ?T%mﬁ 10° rad/sec ‘@[ a Qcach HT9Y A & A (‘fl%il) <hi ﬁ%ﬁ'{UT Gy |

| mH 1000 2 j
0T —— MWW ——>— (B — A
MC M1
—W (=
\ v

Electro-static

A current of (0-5 + 0-3 sinw¢ — 0-2 sin 2c¢) amps 18 passed through the circuit shown in
figure. Determine the reading of each instrument if ® = 10° rad/sec. 10
& DPCM e Yaeh VI N UEA 20 & T FAR KAl § | U Wi SR
v 36 T e @ W e He o T o HE 075 € | e S, TAHH
3f 3 or @ Tt Y & fora sefivered foferr T | 26 WEGES & WART & 8§ W
e fsd &l TraRor |

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 1s
0-75. The predictor is designed to minimize the prediction error variance. Determine

the processing gain attained by the use ot this predictor. 10
B 3 ety T WR GRUY F FEH aAe (HiEE Aedad) @ FRIET @ T 6R
s SRS Y TR | HR RIS Fferd < st i gl & e

2 | gfegy Fi wfarensii & A 7 FaR 2
z, =446 Q, z, =—j45 Y. = 4 €2,

R o &5
<y
N
Y o — i o
Z) 2 B
Z
B o— &

-

; “ :
Draw the sequence networks and calculate the load sequence impedances 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 € and j4 €2. 20

L
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2.(c)

3.(a)
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T & gt 7wl & form e ok i 1 U @ve @ gty g ave s @ |
GUZ ARE LA qeAIch GRI G (Aede) F 30 S Wrg ¢ | aRwe 7 frgy
qreedl V; () 99T quiia R ffa deean V, (1) ¥ )

R, V() R, 1,(?)
> MW 9 MW >

40 -

11
o
[ ]
| |
o

—m o

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 ¥, () is the output. 20

TF qash §¢ H 77 yar aftfq foar @ 2
g =110} g,=[101], g, ~\GA].
T P & TeTU ARV Fi d Heh g 71 o | I | FeATud R {6 Fa1 T Fe smaragof

(heregither) & a1 = |

A convolutional code is described by

g =1110], g,=[101], g,=[111].
Find the transfer function and the free distance for this code. Also verity whether
or not this code is catastrophic. 10

Q1 ST ATl JEEH TR 9 9T WSEE F UF gar § 9 auld, Freaer, 400 KV
FEER T 8 S T R | TH 4000 MVA &A1 a1 fEArR e/ 3R e
(Teriiraer HieFem) Wom = T 2 | wonedt 3w g TaR 2 .

CT &1 fgaras wfekiy = (-8 O
A IR & gl = 1.2 5
& IR 1 ufay =1.0 O
CT &l TrIehcd 4T =0-3 mA/V

U WaTad &t STiHeHan ol WR 4RT = 100 A
Ftee R it deear & falkr =100 v
ate AR o, S oy & oz € R, @ 1.0 W Fraifa fam w2, 9 frefafea
a=l & fruf &
(a) SIRTR Y-FleT URT HT HH, TR ERET JOTelt wefera <2 |
(b) FIT TREAW YS! HEFAT 3-TFTee 4RI T T oy | uerg 2 2
(c) TRV YUITE! GRT HYT A 3=RW 29 oR-T FT 7H 7 a2 |
(d) ITTH AR I 4T 90 A & foru faepsra afew &1 49 57 &9
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A solidly earthed 400 KV, 3 phase busbar system is connected with two incoming
and four outgoing lines (feeders). A differential protection 1s provided with

switchgear of 4000 MVA capacity having the following parameters :

CT secondary resistance = (-8 Q)
[Lead wire resistance = 12 €)
Relay load = 1-0 Q
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

3.(b) TS GFd GEFeh H FEw FEuER ©
r=xA-+n
v 4d A gEahEaT ¥ g ufed a1 @ a9 @R ([Ee aRkufad) podr faea
F1 AT pdf gR1 quin T € |

i)
| it

e a

foa ey

p(n) = E

() WNE AT o % Fad & w9 H I H wlrmdr @ fuRor & )

(i) 1076 fe wifirar & fo s SNR AT &K |
Consider a signal detector with an mnput
r==+A+n
where +4 and -A occur with equal probability and the noise variable » 1S
characterized by the Laplacian pdf shown.
(i) Determine the probability ot error as a function of the parameters 4 and o .
(ii) Determine the SNR required to achieve an error probability of 1072, 20
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3.(c) T& 300V =d Atz deeATdt I FUeE & WY 500 ohm I Wk 0-8 HE | WITH
T 50 Hz AC 3Tqfd X 2rfEa A1 ar € qar gof el e & 100 mA
ST FEUT AT © | ST U8 /A A 200 V DC 3Tqfd & |19 Ser S @ a1 Wi

qfe &1 AW 1T K|

A coil of 300V moving iron voltmeter has a resistance of 500 ohms and an
ductance 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 the instrument

reading, when it is connected to 200 V DC supply. 10

4.(2)(i) T 400 KV, e TS o T i 3 gutan @ | s afafed S 6 e
5 em 2 | af arA & FF=E 300 km B 3R 50 Hz 9 |91 1 a1 |eA &l 3ATaeleh

(IRFSAT) W Aoe-URAER A1 |

:-( 10 m >i( 10 m ’):

a l a b E b' & 5 ¢
O + O O + O O + O
< > w4 «—>
0-5m 0:-5m 0-5m

The configuration of a 400 KV 3 phase line 1s shown in figure. The radius of each
sub-conductor is 2 cm. Calculate the charging mega volt-ampercs if line 1s operating

at 50 Hz and has a length of 300 km. 10

4.(a)(ii) 400 Kv,ﬁwar&ﬁaaﬁmaﬁmmmaﬁﬁmmﬁgaﬁmaﬁaw
e &1 B Ft | Fad @ dme st Aue ufdsd 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 1s limited

to 100 KV/cm. 10

4.(b) US@EA ¥ & HJoA o @ ogeaw g @ agfaa e # w1 qRE (B
ST STEN | WA Wl & w9 6 qE a6 A A |G F GG § G
sifsrace W fevgut Hifsw |
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
20

bndge.
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4.(c)
S i § eufar T 2 | w = 3 rad/sec & ToTU T & A 6 3 A TOAT H
d, 4
>
0 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
Yusg ‘B’ SECTION ‘B’
5.()  Taed ey afonfien € srarioe Jfe F e @ A S e F |
Explain the ratio error and phase angle error of current transformer. 10
5.(b) U e Sgug (IRAERised eI ) &1 w9 FRUT T FIE I B Q1 il
IR eyt T2 B s-aa & w1t am A o afiaer aee & gat @ R g
TRl Y e gt & 9ol @ |
s* 11 10 | 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 halft
s-plane. Complete the remaining rows of the table.
s* |1 ] 10 |24
715 20 10
5.(c) U g foR[@ drai W T aFa ¥ foru v wie swaes fen mn # | fag o

T RRie @ yEIta W 207 e afe wfdafwm @ s (SEe) J
5% qeh HIHd &1 |

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

7 HXS-B-ELTE
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5.(d) S Had Widem | (DMS) 9 Tdie 98
X[, Xy, X3, X4, X5 € SR TH; P(x)) = 04, P(xy) = 0-19, P(x;) = 0-16, P(x,) = 0-15,
P(xs)=0-1% !
(i) 38 /1 & fou §79 &1 F2 (F2) F1 a9 & 7 F2 (F1g) 6t 2zar 7o
R |
(il) 39 &9 & ol T e o1 01 FURer & 7 (i) F (if) & aiomst B qer = |
A discrete memoryless source (DMS) has five symbols
Xy, X3, X3, X4 and x5 with P(x,) = 0-4, P(x;) = 0-19, P(x;) = 0-16, P(x,) = 0-15 and

P(XS) — 0‘1.

(1) Construct a Shannon Fano code for the source and calculate the efficiency
of the code.

(1) Repeat for Huffman code. Compare the results of (i) and (ii). 10

5.(¢) 8085 Y&H THIHS o ALY TH=AT ol HIITCHE FH o FTHAR THEE I | TS
I & U Jere fod |

List the functional classification of 8085 instruction set. Give one example for each
class. 10

6.(a) T JeHII A T GROMHA F TgURTT AT F GRT Teh 3T SoaR & S5 o
| Afch qF & fo § gufar T € | AN s8ER & deedt Vo= 10 £0° pu.
HLMH T Tcer 3187 &xfores Wiaema 0-20 p.u., TR & wicETa 0-10 p.u. 9 W& Y9I
TS 1 FieTd 0-4 pou. & | T st wsim 6 o & snar w ufy =z § wiafda
Sl MZ B | UREH A {IA Aqeq qreed V,| = 105 p.u. &A™ 0-8 p.u. Vh Wed aal
€ | afg 7| 1 93 ferE H=5 MI/MVA ? &1 @t afel & sten a=a =
[ & ek Y Tfq THieor o faerior |

CB, Ch,
— V=100°p.u.
E = |E|8 i Line-1 % P
S 3
)
Line-2 ] E
L
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 1s 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

HXS-B-ELTE 8
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6.(b)  AEfHae wfaq dld = @ | 1 T | gerie A e g Ty F ey 9
foR 2 7 arifeaw wfia sdld o S a0 RUGERC AN S pre i e icon
#< | Ol A9TF ARGT ) T Y F 0H

!
@ g s(s+1) d

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

criterton. Show all the required plots clearly. 20
6.(c)  UHA (VFgH) favoivs & a9, g1 7 s fafau
Write advantages, disadvantages and application of spectrum analyzer. 10

7.(a) aﬁ@?ﬁmﬁuﬁmﬁﬁaﬁ&ww&m@ﬁﬁwmﬂﬁﬁaﬂﬂﬁam
qaheqdTers gidfatas o1 sma s9md | -

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

7.(b) T 7 QU T SR & H 10 V A, 100 Hz o s dreear 1 seues
TR | T Al V() @ I dleedt b, (1) F 44-43° F AR 2 1 AR C= 001 wF
dR =100 kQ & A1 R, & "1 & fuky = qar R s@en § frlq g &

IRATT T IOET |
C
| |
LY
V(1) Rz§ b, (1)

A sinusoidal voltage of [0 V amplitude at 100 Hz is applied to a lead network shown
In figure. The phase difference between the input voltage Vi (1) and output voltage
V. (r)*is 44-43°. It ("= G-} 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)  UF GAfTd 3@ (ATF) G = (N, )T NEd, 4919 (3A1H) 9 Jcdsh 919 1 74 ()
cog%’(i,j)eA I
(1) gFaH d9¢ TIET ¢ (MST) &l IRATNT & |
(i) afe GF @t 99 = "W () fim g @1 fag o T u fafirse MST foemm ¢

Consider a connected graph G = (N, A) with N nodes and A4 arcs, and a weight
w; for each arc (i, j)€A.

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

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

8.(a)(i) fag = & fovet Wass (n, k) @8 Fe (FI2) &l FATH W & A dy, < 1 +n—k

H AT FAT © |
Prove that the minimum distance of any linear (n, k) block code satisfies
d . <1+n-k. 5

min

8.(a)(il) =VTU T u& Wasw @ug e & gaaw efim R gt IR == Algwa s T Wi
TR (3fHa) ® & ~AIH TR Sl ET & SIeR § | SWRIth § fasaef fasifero fh

ST e & gAaA efFw U gHAT 3 EIdt §

Show that the minimum Hamming distance of a linear block code is equal to the
minimum number of columns of 1ts parity check matrix that are linearly dependent.

From this conclude that the minimum Hamming distance of a Hamming code 1s
15

always equal to 3.

8.(b) TS AT AMISS 3H% gRI [/O qIth ¥ ARIS THE H I WFFIRT oA & 999G
&R AT % for fivmr T @ I B R | SRy v i 91T ® STB (F19)
sifeRd ToRAT 7T © 9 T €290 A W IBF (3A9¢ 9 Fed) sk TR a7 € | &R
TR T H STB el &1 [/O <9 § 9SS 21e Iuil | |k (dAig) o st @ | STB
R I 359 TR T 2R =T € foF 3i90yss | 2 & #ew o forn ® | CPU E ol
N 1/0 gRT 9gd & &g [BF F1 99 A @1 ST €, T4 98 27T Usil o e ol UG ol @ |

(i) @U3 AT H Ge™dl § CPU, FaI9SS F [/0 Ffth &l Ge7Td 8T @V & | a1
& T 3R] & AEY I9YTh AGEAIA] W AT | UGiefd &

(i) e=AfHT AT & fou aug-3maa &1 IRET 9K |
(iii) Afh # IS T JRIIS § CPU H TAMRRY &l HHASG TeAT &l YaTg =TS

Y
SCIEE

HX5-B-ELTE 10
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A commercial interface unit uses diffecrent names for the handshake lines associated
with the transter of data from the [/0 device into the interface unit. The intertace
input handshake line 1s labelled STB (strobe), and the interface output handshake
line 1s labelled IBF (input bufter tull). A low-level signal on STB loads data from
the 170 bus into the interface data register. A high-level signal on IBF indicates that
the data 1tem has been accepted by the interface. IBF goes low after an 1/0) read
signal trom the CPU when 1t reads the content of the data register.

(1) Draw the block diagram showing the CPU, the interface, and the 1/0 device
together with the pertinent interconnections among the three units.

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

interface and from the interface to the CPU. 20
8.(c) U 399 Uk a4 & fow 71 &
FEA. lwarEa V= (1-05+/0) pu,
JHA. 2@ Aleedl : V,=(0-9812-,0-0522) pu
FHA3WAleedT  : V,=(0-999 —j 0-0468) pu. © |
ATEAT 6t wigeman ffofag @
a9 FS ufdamen (p.u. ®)
| -2 (0-02 + ;7 0-04)
] — 3 (0-01 +,0-03)
2 -3 (0-0125 + 7 0-025)
Al ATEAT H drEdtas § Wiaqardt afch & e (FH) S T & F 99 S qoof afew
gl & T &%
For a 3-bus power system, assume
Voltage at bus — 1 : Vi = (1:05+,0) pu,
Voltage at bus — 2 : V, = (09812 - 0-0522) pu and
Voltage at bus — 3 : V, = (0999 —j 0-0468) pu.

The line impedances are shown below :

Bus code Impedances (in p.u.)
| — 2 (0-02 + 7 0-04)
l -3 (0-01 +; 0:03)
2 — 3 (0-0125 +;0-025)

Compute Real and Reactive power loss 1n all the lines and also compute total system
loss. 10
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