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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 5 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.
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Ql. (a)

@ug A
SECTION A

U Usheh GA¥ROT G ol foregd 1T 3TaR0T e G(s) = (Sliq) 2 | oot et 3R
S

feret wewn 9fs s 6 s 3 20% F forg, K 3R q F WM 1 gedisn
iy |

A unity feedback system has open loop transfer function G(s) = S

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) Ffefaa wghisn %1 fwared # ©, 00FFH ®&H W 9@ 519 31 S |

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

SBI 02H
STA O00FFH

frere qui B ot sk et i fearfr oft fefiaw )

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

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) ok wfrIe % AT ol Hedish F o forg, Sieeiet 9 Ufte faferi =61y forar
2 | diceHiet T a1gais + 20 V i @vIfad FfE % @19 500 V o UHiet 1 q1gdish
+ 3 A Frawfaa 1fe F T 15 A 2 | wfcre 3 o foRe g A i dwrfed ffe i

Hifsre |

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) - yfaeta @der) i, afay siwg 9 V-1 sfiasml 6 geeda §
o hifsie | fora geam @ V-1 aafsrereqont 6t f g (aurar) e i S gendt
2 2 dqu-froge wfaerfe i e fasiyand (eremn) oft fafag |
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 rEad Wiy worer (S T YoIe (SFe) 318 i TR 2
1-p p O
[P(Y | X)] =
0 p 1-p
(i) = T T 3mE i |
(i) afe gia & fFle g9 w9 & gwfaa &1, @ p = 0-2 & fore yonet (=mer) feim &
Geifera wifderaret &t ToET hife |
A discrete memoryless channel has the following channel matrix :
1-p p O
IP(Y|X)]={ }
0O 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

KVMS-B-ETG 3

Optional Province - optionalprovince.com



Q2. (a) Sio FwfcrRad fomr # qwii U o3 <kl Ueh Ueher R FaisT g Saifsia forar smar 2, ar
= <1 sigforan feifa fifso |

R(s) +
) s+ 1 ;— > ((s)

bo

Determine the response of the system shown in the following figure

when it is excited by a unit step input. 20
R(s) +
() s+ 1 % > (C(s)
= S

(b) () 8085 gEH-TwIeH d, frferfgd Ui $i Frierar aasmzy aur 3w
ferepleeh, Lo gareh S s wores i wferert a7 avig Aif |

1.  READY

2. SID

3. SOD

4. 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. 10
1. READY

2 SID

3. SOD

4 INTR

5 CLK (OUT)
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(c)

KVMS-B-ETG

(i) 3 MVI B, 05H % fore T 31t a1sy, Af 3fiuhls 220AH 9 @i
2 3T 31T 220BH W fiord ® | i o SR e § afrford aft i
7R feurf gt 1 wfed T | 79 <o foh Sfvehis 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

fefafea e o # 2wiie SgER 150 kQ Sl & dieedr 99 &g Th-0h
e 2l dleeHiel 1 ST TR & okt gEnfear (Heemsiicran) st 2000 Q/V
30,000 YV | 2T Sieediedl S W 0 — 100 V & | Y diceHIet &l Tredish
qiERfeTd i |

300 kQ
+$—\/\N\«
20iV 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——\/\N»
zoi A% 150 kQ @ @
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Q3.

(a)

(b)

(i) oo ol Tobeh SFfSRAT c(t) = 1 — e~ 05t R | 3y amrifires fafa o s s o
<l Ueheh JCH STR Uehch (0 STTSRAT BT Hearioht hIfore |
A system has a unit response as c(t) = 1 — e~ 95t. Evaluate its unit

impulse and unit ramp response, assuming zero initial conditions.

(i) U {Raeh GHY-ITES o o1 T ST rawT gHieR0 gRT SThverefor o

TR
!.{1 _ 0 1 X]_
).{2 a -1 -2 Xz
IR T |fewr (%) x(0) = [H WA B, qHET GHIHT % B
oo I |
A linear time-invariant system is characterized by the

homogeneous state equation.
}'{1 _ 0 1 X1
}.(2 B -1 -2 X2
Evaluate the solution of the homogeneous equation assuming the

i)
initial state vector as x(0) = [0} ;

Teh SALISTEAHI ATeHIE &1 T 1-¢ i i ifth amaw 3 i foram mam 2 |
0-5 =TT SIfeh 70Tieh 9 AR FieedT 200 V 3 9 G120 A ® | AreHiet o Sieedt
it 1 gfeder 5000 Q 9 SRa 60 mH 2 |

S dleedl Feel @ilg i T T 2, q aresfie ¥ e § wferrd Afe i o
hIfere | feam e 2 for amr et =61 wfaie 0-4 Q, Jehed F1og 31t 37 50 Hz R |
aioT 9T ot +ff ifre |

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.
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(c)

8085 GEH-HETTER § FHH-HM § TR & H1a (FHHT) Bd & ? EI 3 DI 3w
& 3 i fademr Fifg | SIM 3Tt RIM 3resii < devf # sarean fohe S ®
AR o T fole &l Wa s |

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.

Q4. (a) U PI Fees o 30 o stfireheaar ifsg for o wabe qafae o=, e faga

T (]9) 30T B G(s)H(s) = (—21(()—3) 8, %1 3faHEH I 0-6 3R 3o
s+2)(s+
it wisHfas 3 4 rad/sec B | 38 T F sifveafoes aufieor = i faior
Fifsr |
Design a PI controller so that a unity feedback system having open loop
transfer function G(s)H(s) = i will have the damping ratio of
(s+2)(s+3)

(b)

KVMS-B-ETG

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

determine the characteristic equation of this controller.

(i) 8253/8254 (VUM A FHIA-GHsIF) & HIS 3 R WIS 2 # HaTed & fe1w
et s g ferf |
e 0 (1S 0) 1 TEwT Fifse e i w8 Wit @i uar 2DH 3R
TR O (FS 0) 1 9T 2BH # | e aeiter 1 MHz aar ffa smafd 1 kHz
2

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.
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(i) 8255 (NS TRIRE SfAIIE) T 8085 % G HHIYE A o FoIT TS
FrstT o 2Af¥rereaET i 3 g 918 A’ T 918 ¢ 1 R O qur 9 B
1 ot 1é & w9 8 famfira Fifsrg

T ‘A’ T U1 ‘C’ W S AAT-3HAT GEITE A 3 F AThet i Fiefa Y e
q1é ‘B’ W aitafRid 7 2 U srdiaett s s fafa |

M ofifere o 9 & g i v 2
9 A = 00H
9 B = 01H
9 C = 02H
0T 3182 1ot 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

(c) Uk ufifeet %1 gfadiy fedish (e ) foig W 4290 Q T 60°C W 980 Q ¥ |
amEE-gfdle @64 Ry, = pRyePT w1 faar mar 2 | fraais p 9 b &1 gedi
IS | Ffe AOEE 70°C & 120°C 7k gitafda grar 2, d ar S a1t wfaie & W
&t ot o i |

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) Tforftaa uftaer & fore st gufy gefisor fafau |

R L
W L)

—> i(t)

+
V(t) C) =

Write the state space equation for the following circuit.
R L
44" {['k

—> i(t)

.
Vit) C) —b

(b) Tk 1 V=l Hebel fSeeht €id Wfalie R = 600 Q €, Uk HfGetiend 4 deig 2 forreh
fAaer wftamer R, = 1 MQ 3R ¥ C; = 30 pF % GHHIGL 8 | FH1af R hforet i e
C, = 100 pF 2 | ST Hehal 1 31afd 100 Hz 21, a1 3Afeeieshiq i 2fifaet dieedr
(V,) i moEr il | arer & ety s feior i fivesa v, v, 43 dB F A |

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..
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(c)

(d)

(e)

forelt wifererer ferviash wieror FremT #, U SR W @t awy aienfis i fEdtas et &
T 1 4 3-4 Amp o S0 SR R &1 R aRontis i e dect § aw &1 a9
3:0 Amp ® | JEITeH (HAT9e) Feeft 7 Wi (&) Fi d@@ar 400 2 | e Gt §
LI T HEAT F1d <hISTT STarfer HeET dF dqe TaeerT H @ | SeEer A § stfvAfa
(STafT) S STravaeRdr i off sameT fifw |

In a percentage differential protection scheme, the current in the
secondary of the current transformer at one end is 3-4 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 fteie fafeat fofae | st o g1 spaum u Faa facfa o
o faftr grr gftenfera 89 arer wfoeimss (39t) % 9@ giar @ 3t HVDC @
IR €9 @ 9T 2, o auft sresiy < s o ot 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.

& DM @ 1 3 kHz ufgar-fan (de-<ern) aer dod & fou asfiee v &
3 THT 9 G=Tfeqd B o forw tfirarfoua foram mam 2 | Fafersfoim ug 31mehR 250 mV 7 |

() 1 kHz samashig Fawr o fou 3a ity smam o fufor Hifse e foo
ST Higwe BTeT AfavR waffa 7&f Far 8 |

(ii) WU (i) & Hebd & foig dre-feeed fufq dea-g-amienrim @ @
fetor fifsw |

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.

(i)  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)

UF 400 km el €01 15 30 IPWET B | 100 MW ¥R, 240 kV I
0-85 TR=TTHT w1feh T7oTioh <t SITqfd X & 2 | w1 <t Aoft wicrsrar 9 g geEn
gfer feretfier ST 0175 + jO-375 ohm 9 5 x 106 mho & | &g I g&m@r
it Fifsw |

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.

U 3Hda Sfafaeie ia W fo=m A et v (s, s;, s,) & 3R wiferh
{0-7, 0-15, 0- 15} Farr fFrfa 2 |

() 39 €I % foIg 2w Temien A9gw Fd gU 39Sy fo 26iA e i 3ftad
%3163 Tl 1-3 forge/fiaet F auer 2 |

(i) oW e foh |ia fada hife (31EY) o foraiea foram T & | aftome ferafia
A W EH Yeriiten IuEe G ge aiia HIfv fF v %2 A s
23163 TS 1-1975 forgw/fisrer  ser 2 |

(iii) 0T (i) ¥ TReRfeTd ST e-3od TEalT <l o1 qef Fid <l T2t 4 ifsr |
Consider a discrete memoryless source with alphabet (s, s, s} 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.

(ii)) Let the source be extended to order two. Apply the Huffman
algorithm to the resulting extended source and show that
the average code-word Ilength 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)

us Foresh iy fadter o sife ot ue afonfis & e dag 2 | afonfier @
feift@ @ 20 MVA, 11 kV 3 9fdem@ X = 10%, X3 = 16% 9 X4 = 100% ¢ |
qftonfis =1 aieren wRafed Rufa it feffa deear w2 @1 2 | 59w e
2 gftay foritsre 3R afonfis & st Sca= 2 2, d aftay forier g fo=dam
T 3 foreesad kVA & 7 1 ifS |

A 3-cycle circuit breaker is connected between a generator and
transformer of 20 MVA, 11 kV rating with reactances X('i = 10%,
X4 = 16% and X4 = 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.

us et al1e 800 311 ufd et 3 Ter-daford wfadieft wr o wume A R | e
TcTohl 1 I 2 cm @ 3 o HHaTE €9 ¥ Th-g0 ¥ §9H g0 2:0 m W ford 2 |
TS o R T 33 kV i Scedl a1 §= T § | 91 gH Watdd i 317
TS ST ST (Faeiifve) wrfeh =61 fFeieor Fifsrg |

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.

(i) U 34dd Wfdfae |a X & =R gdis (e X1, X9, X3, x4 1 ITRIRATY
AT P(x) = 04, P(xy) = 0-3, P(xg) = 02, P(xy) =01
L H(x) = moET hife |
II. x4, X9, X1, X3 T Xy, Xg, X3, Xo Hﬁ?ﬁﬁ'l’ﬁqﬁﬁﬁﬁwmw 3R

SHhT T ST (1) H 918 Hix) 8 I |

A discrete memoryless source X has four symbols x;, x5, X3, X4
with probabilities P(x;) = 0-4, P(x,) = 0-3, P(xg) = 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, Xg, X3, X9 and compare with the H(x)
obtained in part (I).
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Qs.

(c)

(a)

(ii) ok WA ST e 1 GHaT S 3TegE i TR 2 :
01100

H= 10 0

113 1

O =
o
O -

I SR 3R G o1 FHafor Al |
II.  101... ¥ 3(0N B ST $2 I8 F1d IS |
II1. | HfSre 9TH ¥1e8 110110 € | 916 8T 3162 i fefhifed <hiferg |

A parity check code has the parity check matrix :

1 01100
H={1 ¥ 8 -1 4%
41 188 1

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

received word.

TR AN F el Yeich A hl GerEdl ¥ Ziael el & % fhgia i samen
Fifeg |

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

fergatiel vared & s Ue @iaet sie =1, f98 W 91q 1 9de 3T=se (37TE0) A e,
Tk T 4 cm 37 STEI 419 8 cm @ | siei o Uard T YIuer qleigdish 4 8 3R
a@ﬁﬁmaﬁmm 33 kV/cm ? | 9IeH & &5 ﬁgﬁﬁmﬁz cm I %
1T i GUETT IRETeH aleedT o aH-ATe-4e (rms) 9T T Feior Hifg |

A hollow cylinder made of insulating material surrounded by a thin
metal sheath has inner and outer diameters of 4 ecm 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) @

(i1)

KVMS-B-ETG

forg ST T 3a ufeer faear (J SterE) & 9w o est AWGN =9

147 AT G, = - S 1445 frEe?
In2 n n

fearmnefe
S 3figa dad wife & 3 ‘2‘ 234 TSE @ 1 Wifth WeH e |

Show that the channel capacity of an ideal AWGN channel with

infinite bandwidth is given by C_ = A B ~ 1-44 8 bit/sec.
in2 1 n

Given that :

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

of white Gaussian noise.

we Taemart FSK a7 e srer &1 357 25 x 108 foe ufd Ssre frww @
AT © | HET % T, I 9red () 37 wifts Seew v 10720 e wfa
B 1 TAd MU @ Heohdl § eI SITaT 2 | 1 i afterfa o, wTe dehd
&1 3R 50 Q fdamar w1 pV 2 | f5amarl FSK ded =1 gg= (feeaem)
GuiTTd AT T 37 A < iR w1 e s |

A binary FSK system transmits binary data at the rate of
25 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 uV across 50 Q
impedance. Determine the average probability of error assuming

coherent detection of the binary FSK signal.
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(c)

us wifE it s iterer Rafat fafae ot w@ s & foe wor g i
[EEECIE s
Write the abnormal running conditions of a generator and discuss the

protection scheme against them.
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