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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.

Questions no. 1 and § are compulsory and out of the remaining, any 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 (QCA) Booklet must be clearly struck off.

KVMS-B-ETG 1



@us A
SECTION A

Ql. (a) U Ukher GAOT O T fIgd U7 9001 B G(s) = K 3| foomor ot aik

s(s+q)
forer wewm gfs s 6 T 3t 20% % G, K 3R q % 99 1 gedis
i |
A unity feedback system has open loop transfer function G(s) = ( Ii 3
s(s+q

Evaluate the value of K and q so that settling time and peak overshoot
will be 6 seconds and 20% respectively.

(b)  Tferfaa wgfasra 1 fvare @ @, 00FFH ®&H W 49U 514 91d i |

MVI B, OFH
MVI C,ABH
MOV A,C
ADD B

SBI 02H
STA 00FFH

Fororeey oot &% o s i o s of forfa |

Upon execution of the following routine, find the value stored at location
00FFH.

MVI B, OFH
MVI C,ABH
MOV A,C
ADD B

SBI 02H
STA O00FFH

Also write the status of each flag after completion of execution.
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(c) U fcRrer 3 HH T Hedioh i o fort, Aiceried o Ui farfera <t s febam 1
| diceHiet 1 urgais + 20 V it @vifad JfE % T 500 V  UHieX 1 Uigdich
+ 3 A FT ol JfE F |1 15 A 2 | wfciier o 70T TR T HH <l wtierd A T

FifsT |

To evaluate the value of resistance, the voltmeter and ammeter methods
are used. The voltmeter reads 500 V with a probable error of + 20 V and
the ammeter reads 15 A with probable error of + 3 A. Find out the
probable error in the computed value of resistance. 10

(d) dqe-fege sfgwfe @ oder) 6, aRay s 9 V-1 e 6 gemd 4
o fifsw | form 9eR & V-1 tfirereon it i gt (auran) e St ST gendt
2 2 Hqu-fruge wfeemior i g fordivand (o) +f fafie )
Discuss the saturated-reactor compensator with the help of circuit
diagram and V-I characteristics. How can a lower slope of V-I

characteristics be obtained ? Also write the main features of the

saturated-reactor compensator. 10

(e) U rHad WAfEF JOeT (SeT) T Yol (S 318 i T 2

1-p p O
[P(Y|X)]:{ }

0O p 1-p
(i) S 3T kT ARG ST |

(i) afe dia & fFfa gum &9 & dfea &, a1 p = 0-2 & fore yoner (=+en) fFriw &
Geifera Tifdenarati &t oMt Fifre |

A discrete memoryless channel has the following channel matrix :

1-p p O
[PY | X)] =
0 p 1-p

(i) Draw the channel diagram.

(ii) If the source has equally likely outputs, compute the probabilities
associated with the channel output for p = 0-2. 5+5=10
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Q2. (a) S Fforfaa foa o qwiie ¢ 4= 1 U weres Ry faw grr swfsia form st 2,
REEICEIERIRERITCEAIE I

R(s) +
> 30) = > C(s)

s+ 1 _—
—_ S

Determine the response of the system shown in the following figure

when it is excited by a unit step input.

R(s) +
e s+1 ﬁ% > (C(s)

(b) () 8085 gEH-waIerH H, frferfgd Ui i Fricrrar aasmsy aum 3w
foenleeh, Teh gareh ST S Tores i wyférert o7 vl i |

1. READY

2 SID

3. SOD

1 INTR

5 CLK (OUT)

In the 8085 microprocessor, explain the functionality of the
following pins, and describe the role of the instruction decoder,

stack pointer and program counter.

1. READY

2. SID

3. SOD

4. INTR

5. CLK(OUT)
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(o)
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(i) 3TETMVI B, 05H % foT¢ @ 31T ai1sY, If 3A19ehis 220AH W 6oreia
2 3 211 220BH W fEord ® | srai-ara o SR Sreimer § it ferd a+t =
37t Rearfer wepat <1 weTfed A | A S foh Sfshie XXH 2 |

For the instruction MVI B, 05H, draw the timing diagram, if the
opcode is stored at 220AH and data at 220BH locations. Incorporate
all the control and status signals involved in the operation during

the execution. Assume the opcode is XXH. 10

feforfad ufwer fo # qwie 3ER 150 kQ Sfdee & dieedl 9199 &g Th-Uh
T a1 dleeHiedt st ST foram T & ekt e (Haiaeficrar) shst: 2000 /V
930,000 YV & | ST SieeHietl S WE 0 — 100 V 7 | A AlceH I I diedi
gieferd hifsTT |

300 kQ
+ T——\/\/\/\«
Qoi’ A" 150 kQ @ @

The following circuit is given for the measurement of voltage across a
150 kQ resistor as shown in the figure. Two voltmeters whose
sensitivities are 2000 /V and 30,000 (/V respectively are used one by
one for this purpose. Both voltmeters have a range of 0-100V.

Calculate the reading of each voltmeter. 10
300 kQ
+ T VWV

20i A% 150 kQ @ @




Q3. (@ (D)  UHTH R Teheh AYRAT c(t) = 1 — e 05t ¥ | 3y amifivres Fearfer o o g
<61 Ueheh I 3T ek (0 ST TSRAT T etieh <hifore |
A system has a unit response as c(t) = 1 — e~ 0'9%t. Evaluate its unit

impulse and unit ramp response, assuming zero initial conditions. 10

(i) U g GHI-TA dF I T auerd ST guiser gRT siieafte

TR
}.(1 _ 0 1 Xl
9| [-1 -2||xg
. 1
TR 31aET 9fewr (@F) x(0) = {0] HHd B, GHETA GHIEAT o & T
Ao ST |
A linear time-invariant system 1is characterized by the
homogeneous state equation.
Xl _ 0 1 X1
}.(2 - -1 -2 X9
Evaluate the solution of the homogeneous equation assuming the

1
initial state vector as x(0) = [O} ) 10

(b) U ARSI aTeHIe i Toh 1-¢ TRaer 1 9ifh Hrom B vl forrm T 2 |
0-5 =TT TIfh uTieh T WR SieedT 200 V 37 9R 91T 20 A ® | STeHie & dieedr
it <1 Sfalie 5000 Q F SR 60 mH ® |
Sel dieedl Sl AIS i AW Sl &, ar aTeHie % ureaie # wfawr 3fe i o
IS | feam e @ o e et &1 wfcier 0-4 ©, Jeehea 1oy 31T 319 50 Hz B |
aforH o feuquft «ft FifSe |

An electrodynamometer wattmeter is used for power measurement in a
1-¢ circuit. The load voltage is 200 V and load current is 20 A at power
factor of 0-5 lagging. The wattmeter voltage circuit has a resistance of
5000 Q and inductance of 60 mH.

Compute the percentage error in the wattmeter reading when pressure
coil is connected on the load side. Given that the current coil resistance
is 0-4 Q, inductance is negligible and frequency is 50 Hz. Comment on
the result. 20
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Q4.

()

(a)

(b)

8085 GEH-GHTTH & HH-HI ¥ TR % I (FH¥T) Bd € ? EI 31 DI el
& v i e Fife | SIM 3R RIM 3eRll & e o samea fohg S W
T o Ydeh fole ol & oIa1sy |

What are the types of interrupts available in the 8085 microprocessor ?
Discuss the use of the EI and DI instructions. Give the significance of
each bit of the accumulator when interpreted for the SIM and RIM

instructions.

us Pl ek il 30 YR Afirereant i o e wehes qiHawT o, e fore

. 10
IR () ST ) = oie—eroe
() %o G(s)H(s) Sy g,

i wifash 3 4 rad/sec B | 38 T & il gufieor i i i
Fiferg |

Design a PI controller so that a unity feedback system having open loop

transfer function G(s)H(s) = i .
(s+2)(s+3)

I STFHE 3T 0-6 3T e

will have the damping ratio of

0-6 and natural frequency of oscillations will be 4 rad/sec. Also

determine the characteristic equation of this controller.

(i) 8253/8254 (NS el HIcI-GHsIh) & UIS 3 3R WIS 2 H TATeH o felg
S8t Ty fofae |
TR 0 (FTE 0) T JFT FifSe fSraas i 3168 Tt 1 wdt 2DH 3R
TR O (1S 0) =T 9aT 2BH ® | Fawr Feiteh 1 MHz @@ i s1maft 1 kHz
2l

Write an assembly language program for the 8253/8254

(programmable interval timer) to operate in mode 3 and mode 2.

Use counter 0 for which control word register address is 2DH and
counter 0 address is 2BH. Input clock is 1 MHz and output
frequency is 1 kHz.

KVMS-B-ETG 7

10

20

10



(ii) 8255 (ST URUTLS JHAYS) I 8085 o T IS i o 1T egaa
AT T STfeheAT T 3 30 9IS A’ 9 918 “C” i e O o o B
=1 ot e & w9 & famnferg Hifsm |

T A’ F U1 C7 W ST ITeT-HAT GEATE A 9 IRThS I 0Td 6T i
41 B’ Ut aRERIa 3 2 U Srieelt Wit g ferfae |

HH Sfifore foh aie & ud i w2
9 A = 00H
9 B = 01H
9 C = 02H
=T 318e SRt waT : 03H.

Design a hardware scheme to interface 8255 (programmable
peripheral interface) with 8085, and configure its Port ‘A’ and
Port ‘C’ as input ports and Port ‘B’ as output port.

Write an assembly language program to take two different
numbers from Port ‘A’ and Port ‘C’ and display the summation of

these numbers on Port ‘B’ as output.

Assume the port addresses are :
Port A = 00H
Port B =01H
Port C = 02H
Control word register address : 03H. 10

() uh uffet %1 gfady femies (ah swm) foig W 4200 Q T 60°C W 980 Q # |
AEH-FfAY Gt Ry = pRyeT g far mn 2 | feais® p 9 b 1 geaieA
SHIfSTT | Ffe a9 70°C & 120°C ek qiafdd 2iar 2, ) 91 ST aTer STy & 9

1 ot 7o ST |
A thermistor has a resistance of 4290 Q at ice point and 980 Q at 60°C.
The temperature-resistance relationship is given by Ry = pROeb/T :

Evaluate the constants p and b. Also calculate the range of resistance to
be measured if the temperature varies from 70°C to 120°C. 10
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©us B
SECTION B

Q5. (a) Feafafaa aftay & fore sraxer gufy g fafaw |

R
AMv -0
—>i(t)

i
V(t) C) ',

Write the state space equation for the following circuit. 10
R L
M 0

—>i(t)

+
V(t) () =i

(b)  TH 1V o Hoha et diq 9fcle R, = 600 Q B, T ey § dog & fraehr
e wfqemen R, = 1 MQ 3R IE C; = 30 pF & GHMIG & | GHTE hfsret o1 a1iar
C,. = 100 pF 2 | S« Hehd i 31T 100 Hz 2, a1 Nfaeireny i 2fiaet dieedr
(V) ST T ISt | @rer € i o6 et dfr fivese v, v 83 dB FH E

A 1V signal with a source resistance of R, = 600 Q is connected to an
oscilloscope which has an input impedance of R; = 1 MQ in parallel with
C, = 30 pF. The coaxial cable has a capacitance C., = 100 pF. Calculate
the oscilloscope terminal voltage (V;) when the signal frequency is

100 Hz. Also determine the frequency at which V; is 3 dB below V.. 10
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()

(d)

(e)

ot sfoere fordaes eiearor o 3, ok @I O e e wRorfi o facfere sheett 6
T T A 34 Amp o T SR G <1 RT aRonts i fgdtaes eelt 3 aw &1 a9
3:0 Amp ® | SETer (HAT9RfET) et § H () Fi d@r 400 | e et &
I <l HedT 1 HISTT STarfer HeET o e oTeT & ¥ | HeEr e § stfEfa
(ST feT) s TTevasRat it «f sawer fife |

In a percentage differential protection scheme, the current in the
secondary of the current transformer at one end is 34 Amp and the
current in the secondary of the current transformer at the other end is
3:0 Amp. The number of turns of the operating coil is 400. Determine the
number of turns of the restraining coil for the balance condition. Also

explain the requirement of biasing.

HVDC i afterer fafear ffag | ster ue et sgaam o fFaa faaf o
e faftr grr afnfera 89 arer afaeimes (313%) & 9@ 2T @ 3k HVDC o
IR €9 § 9T 2, a7 aeft a3y <l s 3 oft ferfiaw |

Write the modes of operation of the HVDC system. Also, write the
sequence of events which take place when a large disturbance takes
place near the inverter operating in the constant extinction angle control
mode and the HVDC system is heavily loaded.

UF DM @ & 3 kHz dfgl-faedn (de-=iem) are dohd & fo Aefiee =t %
3 THT W EeTierd B o forg stfvrenfeaa foram e 2 | Fafersisi ug 1R 250 mV 2 |

() 1 kHz SamEshi e fore 3g ifteran smam =6 fRafor Hifse fess foe
ST HigeTeh BTet AR YeRiq T8l aFar 2 |

(i)  WFT (i) % Gehd % fog die-feees friq deha-g-aaiersisim @ e &
Fafor i |

A DM system is designed to operate at 3 times the Nyquist rate for a
signal with a 3 kHz bandwidth. The quantizing step size is 250 mV.

(1) Determine the maximum amplitude of a 1 kHz input sinusoid for
which the delta modulator does not show slope overload.

(i1)  Determine the post-filtered output signal-to-quantizing noise ratio
for the signal of part (i).
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Q6.

(a)

(b)

TF 400 km et G907 AR A ARWRT BR W 100 MW ¥R, 240 kV
0-85 TZ=RTHT ¥1fch T0Tish <l ATl X T&T & | TS <hl A0ft Sl o IR Jaigadr
gfer foretifict FUeT: 0-175 + j0-375 ohm T 5 x 106 mho 2 | &1 i g&rar
fraffa s |

Determine the efficiency of a 400 km long transmission line delivering
100 MW load at 240 kV, 0-85 lagging p.f. at the receiving end. The series
impedance and shunt admittance per kilometre are 0-175 + j0-375 ohm
and 5 x 106 mho respectively.

Te 31Had Wi id W e Hifse Rt auEme (s, sq, so) & 3R difedht
{07, 0-15, 0-15) FarT Ffa = |

() 39 €Id % foIg e Temmien 319gw Fd g I3 T THA e i 3fiad
23168 s 1-3 forgw/fiee & s 2 |

(i) T e for e T hife (311EY) aer forafia foram mar @ | afvomet faanfia
Hid T EHH UTIREH IS R g¢ eRid i fo 9¢ e i daa
F2-I162 TaITg 1-1975 Torgw/fieet o SR 2 |

(iii) WTT (ii) H TRERITd ST 2-I168 TS <hl o1 9ol Gid =hl T2t & shiferg |

Consider a discrete memoryless source with alphabet {sj, s, so} and
statistics {0-7, 0-15, 0-15} for its output.

(i) Apply the Huffman algorithm to this source. Hence, show that
the average code-word length of the Huffman code equals
1-3 bits/symbol.

(i1) Let the source be extended to order two. Apply the Huffman
algorithm to the resulting extended source and show that
the average code-word length of the new code equals

1-1975 bits/symbol.

(iii)) Compare the average code-word length calculated in part (ii) with
the entropy of the original source.
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Q7.

(c)

(a)

(b)

ueh Trask gy foriisien wan SifSe 3R we gftonfisr & e dog 2 | afonfis =6
eift@ a9 20 MVA, 11 kV 3 9fdem@ X = 10%, X = 16% 3 X3 = 100% ¢ |
gonfie 1 gty wRafEa Rufa ot el dieear & @ @ | St v G
3y ity fodish 3R aftonfis & st Sca=1 2rar &, at aftuer foriisrs g foessea
T 37 fa=se kVA & O J1a Hifse |

A 3-cycle circuit breaker is connected between a generator and
transformer of 20 MVA, 11 kV rating with reactances Xg = 10%,
X& = 16% and X3 = 100%. The transformer is operating at no load and
rated voltage. Determine the interrupting current and interrupting kVA
by the circuit breaker when a 3-phase fault occurs between the circuit

breaker and the transformer.

Teh ehetT 157 800 3719 T et o TeX-waIfera Ifadrelt YR ot umg eIt 2 | A1g
=Tl %1 T 2 cm 2 3R 3 GHATE €9 § TH-g0 § 99H g0 20 m T féord 2 |
TS o SN T 33 kV T icedr aT §oT R & & | W SR Wafad w1t 37
TS R STV (JFaeNva) wifeh =1 ferior i |

A 3-phase line is terminated by a star-connected resistive load of
800 ohm per phase. The line conductors are equilaterally spaced 2:0 m
apart and have a diameter of 2 cm. The voltage wave travelling along
the line is of 33 kV. Determine the power reflected by the load and the
power consumed by the line.

1) @WWWX%WWW) X1, X9, X3, x43ﬁ9Tf?\FﬁlT§
FAI: P(x;) = 04, P(xy) = 0-3, P(xg) = 02, P(x,) = 0-1% |
I.  H(x) I AT HIRT |
II. x4, X9, X1, Xg T Xy, Xg, Xg, Xg mﬁ@mﬁﬂﬁmmﬁ

Sh! T T (1) H 916 Hix) 8 iR |

A discrete memoryless source X has four symbols x;, x5, X3, X4
with probabilities P(x;) = 0-4, P(x9) = 0-3, P(x3) = 0-2, P(x4) = 0-1
respectively.
I.  Calculate H(x).

II. Find the amount of information contained in the messages
X1, X9, X1, Xg and X4, X3, X3, X9 and compare with the H(x)
obtained in part (I).
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Q8.

(c)

(a)

(i) U AT S e I GHaT SIS i TR R :
01100

H=(11 0 0

13 1

O
O

0
0

I SFRE ATE G ol Hafwor hiferg |
II.  101... H STRAEH 1T %< 368 HId hifSTT |
II1. #H ST 916 31ea 110110 @ | ITH §Y ¥16€ <l forshifed Hifve |

A parity check code has the parity check matrix :

T 014:-1-9.9
H=11 18 01 4
8418 41

I. Determine the generator matrix G.
II. Find the code word that begins with 101... .
III. Suppose that the received word is 110110. Decode this

received word.

Uiy ARG o FAT GF @ I GeRal § Ziact et o e fgia i same
FifST |

With the help of circuit diagram and phasor diagram, explain the
working of a Translay relay.

forerarelt varel & o Ue ERaet S o, SR I 9T 3 Iael 3TTSsE (TTa) @ E,
HTTIh AT 4 cm 3T TR 9 8 cm @ | S o FaTe o1 A& WA 4 8 3R]
mgﬁﬁmtaﬁmwm 33 kV/cm © | T 6 @‘\Flﬁa'lﬁ2 cm E &
TcTeh sh GRTT TR sieedT o SF-ATe-4el (rms) 9T <l (HEior hifsig |

A hollow cylinder made of insulating material surrounded by a thin
metal sheath has inner and outer diameters of 4 cm and 8 cm
respectively. The relative permittivity of the cylinder material is 4 and
peak voltage gradient in air is 33 kV/cm. Determine the rms value of safe
operating voltage of a conductor passing through the centre of the
cylinder and having a diameter of 2 cm.
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b)) @
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(i1)

g hifST T 3ra ufeant foar (J diem) & 919 v 211est AWGN 39d

1 = &A1 C = 15 1448 frrdeei
In2 n n

ﬁmw%ﬁs:
S 37fed Hond SIfh & 31K g T TR W& 1 Y1k WagH 9 § |

Show that the channel capacity of an ideal AWGN channel with

infinite bandwidth is given by C_ = 1.2 ~ 144 5 bit/sec.
In2 n n

Given that :

S is the average signal power and g is the power spectral density

of white Gaussian noise.

T f3ammart FSK d fgmendt srer &1 3w 2-5 x 106 foe ufa Tehe it @
AT 2 | HeOT o 9o, I AT () 37K 2is aed oed 1020 e wfd
BEST o1 Yo MUY & Heohd H T SITdT ® | 3 i 3tueafa #, ST e
T HEW 50 Q IfEmET ™ 1 pV 7 | F51mart FSK Hohd i 48=H (fSear)
YT 9T < e S =l wiRiskar <1 Feier Fife |

A binary FSK system transmits binary data at the rate of
2:5 x 108 bits per second. During the course of transmission,
white Gaussian noise of zero mean and power spectral density
1020 watts per hertz is added to the signal. In the absence of
noise, the amplitude of the received signal is 1 puV across 50 Q

impedance. Determine the average probability of error assuming

coherent detection of the binary FSK signal.
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(c)

KVMS-B-ETG

e S <t S afEres Rufet fafae o 7@ s=me & o w@or iser i
T fifse )

Write the abnormal running conditions of a generator and discuss the

protection scheme against them.
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