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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 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)

1. (b)

1.(c)

1.(d)

gus ‘A’ SECTION ‘A’

K(s=3)(s-5) ¥ fm

(s+1)(s+2) |

T fag & fou sfifesde (3%-3@) @ fa=e (3-3) fomgall, afe #% 3, @1 s
g | @ & wE Fifg e Fn e fagelt R afl arftreaw sren e ®

GAT WY HRY B G(5)H(s) =

. -3)(s-
For the open-loop transfer function G(s)H(s) = K(s=3)s=3)
(s+1)(s+2)
find out the break-away and break-in points, if any, for the root locus. Also specify
whether the gain is maximum or minimum at these points. 10

5000 Hz & siftreraw g amr we) wfifire arjey fimret ot Seer wigem o &1 gt

A ¥ foro feomsa foear wn @ | T @ Al @ @ 9 TR | W A W TH
et x(f) = sin(20007¢) T ST # |

fererfzor &L
(i) wauran afowia samEds & forr fiwa o gafia w9 & fog SEaw smavae
LT - T
(i) @ o1 e fawa-R-Fawdga MR AU |
A delta modulation system is designed to accommodate a bandlimited analog signal

with maximum frequency of 5000 Hz. The sampling rate is five times the Nyquist rate.
A signal x(¢) = sin(20007¢) is applied to this system.

Determine :

(i) the minimum step size required to process the signal without slope overload
~ distortion and

(ii) maximum signal-to-quantization noise ratio of the system. 10

(i) S9 3 AET H A HE A SeHid 8085 AIIHIMRER # HREA AR.TE.A. 7.5
I syeh feram ST oweRAT € |

(ii) 8085 WTSHMERR ¥ oy sk-wmgel = feomen o & foq smawgss fa fot &

Describe the two ways in which the interrupt RST 7-5 in 8085 micro-processor can

be disabled. ; )

(ii) Calculate the number of memory chips needed to design 8k-bytes memory for an
8085 microprocessor. The memory chip size is 1024x1. 5

() o SRRE 9w TR-eRi TR B Wiy & i i Re o 2 7
(i) weae fad fafy @& wEm a=e feEdddt aw f g8 wiRigwa & A oS
Tl & ?

(i) Why low resistances are usually constructed as four-terminal resistances ? 5

V]
— s
—r

(ii) How can surface resistivity of insulating material be measured using direct

deflection method ? 3 .
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’ 1:(e)

2. (a)

2. (b)

2. (c)

3.(a)

vfasraar sifyma srawadta o & o gEifts @y & fagea & samea sifs |

Explain the principle of percentage biased differential relay with harmonic restraint. 10

ABR g Wy 77 F fru frE SR w8 G(s) Hs) = (SHI)
. SLS—

AsfaEe. drgx 3R AEfaee do@ @ F g | Se-wy §9 & i e fewl
FIfg | ;

, gt s §+3
For a given unstable open-loop system whose transfer function is G(s)H(s) = (‘ D
' s(s—
sketch the Nyquist Contour and Nyquist Plot. Comment on the stability of the closed-loop
system. ' 20

8085 HIZHIMIAER & IZhel TN SLUA.T 3R 3a:9efd SLUA.T & ¥ F7 R & 7
e MR SLUA.T & =7 34F § 7

What is the difference between cycle stealing DMA and interleaved DMA iﬁ 8085
microprocessor ? What is meant by block transfer DMA ? 13

D

@@vST & © | ATzoov

100 : 400 V 400:200V
X=01pu X =015 pu.
10 kVA 10 kVA

IR T # fe@ru v 97 # €1 Uew-heltd gRonfEE 200 V 9% 10 kVA JfRY ¥R YEE oRd
2 | femmrzn 5 oy (A, B 3tk C st 6t wifd) & vodes Wi & forq pou. WR @8 @ 3R
fag D R dees & AT FHf |

In a system shown in the above figure, two single phase transformers supply a 10 kVA
resistance load at 200 V. Show that the p.u. load is the same for each part of the circuit (like

part A, B and C) and calculate the voltage at point D. 15
V, V,
J —]B’ ' B> P& 0
P, &0, " 7z S
bus | bus 2

SR = #, V,=120° Z,=(0-05+;0-02) pu 3R P,+,0,= (1-0 + j0:6) pu & | WR

| YETE AIE w1 IIEN aRd §U IREIRE AR WV, HR P, +jQ, @ MMl @iy |

V| =|V,|=1-0 pu Sl &A1C WA & fI7 bus2 # aw@ed dR R WING & S el
formafrer wifer &1 ot freriRor Sifsg |
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3.(b)

3.(c)

4. (a)

4. (b)

4.(c)

In the above figure, ¥, =1£0°, Z,=(0-05 +; 0-02) pu and P, + 7O, = (1:0 +; 0-6) pu. Using
load flow study iteratively compute ¥, and P, +,0,. Also determine the reactive power that
must be injected to bus 2 to maintain | V| = |V;| = 1-0 pu. 20

s fafaer wgferfea @19 x,, x, 3R x, wdtert, foeht urferamd swaer 0.2, 0-45 3R 0-35
?, 1 Shia W w2 | Wd & o wer & fou seam fosdht eeem @ @ fmi
H IR HIfST qeaar &l AU R |

A discrete memoryless source is emitting the symbols x;, x, and x; with probabilities,

respectively, 0-2, 0-45 and 0-35. Construct optimal binary Huffman code for the second
extension of the source and calculate the coding efficiency. 15

Teh-helld, 240 V, 20 A, YT hR qTe-HeT HIek el HM IR (@l & & el TR,
fretfia Fiedst R T afts Tore W) ader & w2 9 w32 rpm R g B B | HR
& fou e fomams @ faafko fifsg |

T, HIeX & 9vEar quEeE # afads & wex & AT/ 0-8 p.f. 9T W-67% A A
aEt | 2@ AAfegul uvsET GHTENSE 6 HRY YGE diees! 3R ST Hee! Woldd & o
hiFEr 7AT Tt I ST § 7

A single phase, 240V, 20 A, induction type watt-hour meter is working correctly. When
tested at half load, rated voltage, and unity power factor, the disc rotates at 32 rpm.
Determine the meter constant of the meter.

Then, due to the alteration of the lag adjustment of the meter, the meter reads with —6-7%
error at 0-8 p.f. lagging. What is the new phase angle between the supply voltage and the
pressure coil flux because of this incorrect lag adjustment ? 15

T fth o, ﬁmﬁmmﬁamwaﬁ%ﬁqmwﬁmﬁmﬁﬁ% &
hifares ior staehry (fopfeaa foeafar oer) =g srivreafes wmw X |

Derive an expression for the critical clearing angle for a power system consisting of a single
machine supplying to an infinite bus, for a sudden load increment. 20

mwaﬁsﬁégﬁﬁéﬁéﬁaﬁwﬁas)zza | AT WY SRV Fed 3R
R(s) s“+bs+a
TR ST Al U G AN |

, : ) ) : C(s a
Consider a unity feedback system having transfer function (s) =— .
R(s) s“+bs+a
Determine the open-loop transfer function and steady state error coefficients. 15

s IR A, e s s TR A wden & fag fear wmn, § frafafa @g qeg
%:Wabﬁmmﬁmw)m@a%ﬁaaﬂgﬁm?ﬂﬁauﬁﬁu(m%
T be | 315 Q & TR Wk (R,); amcdﬁtrﬁa?ﬁﬁmﬁ—ar(cgaamuw
& ¥ gRad] MRS AR (R,) ST & AR 997 da § 150 pF & #Aa 641RA (C,)
U B | ¢ 3R ¢ & &9 AEA & 8 R b AR d%a’iaéﬂgaga%lﬂﬂﬁ?ﬁqﬂaﬂ
50 Hz i mgf WX & T ® 991 I AIEE 6-3 mm & UT IR GEAT FeiFIE o S
$t T R UhS Tdgie H AWM 0-15m x 0-18m € | HIAT W C,=0-375 uF IR
R,=423 Q% | uTfar, & &Re sk ariféres farasiiaan sma fifse | fem & weh s@ey
ﬁ@ﬁ?ﬁﬂ?ﬂ = 885410 12F/m |
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5.(a)

5. (b)

5.(c)

5. (d)

A Schering bridge, used to test a specimen, has the following bridge arms :

arm ab contains the unknown capacitance (C,) whose loss part is represented by a
series resistance (r,), arm bc contains a non-inductive resistance (R;) of 315 Q, arm ¢d
contains a variable capacitor (C,) in parallel with a variable non-inductive resistance
(R,) and arm da contains a standard capacitor (C,) of 150 pF. The supply is connected
between a and ¢ and the detector is connected between b and d. The specimen is tested
at a frequency of 50 Hz, it is having a thickness of 6:3 mm and it is tested between
electrodes each having a dimension of 0-15 m x 0-18 m. At balance, C, = 0-375 pF and
R, =423 Q. Find the capacit'ance, dissipation factor and relative permittivity of the
specimen. Given : Permittivity of free space = 8-:854x10-!2 F/m. 15

gus ‘B’ SECTION ‘B’

W 20 MVA, 6:6kV F 8™ X; =10%, X, =20% 3R X,=100% o T dRq
fieves & TR CEEER ¥ S[E 8 | o SRR WR F e =« @ & a9 s e

| ZERIR & = @Y 9dd Bl ®

A W (1) Frooes 4 & W IAgared (FEe) o9 9R9Y €RI
(i) =g Ry gRT 1 FRMEE T9HA ms
A 20 MVA, 6-6 kV generator, with X =10%, X;=20% and X,=100% is connected

£
through a circuit breaker to a transformer. It is operating on no load when a short

circuit occurs between breaker and transformer.
Find (i) sustained short circuit current through breaker.
(ii) initial symmetrical rms short circuit current. 10

(i) 8085 WEHWEER # INTR uedl ferall srafyr a& 9= @ Wehell & 7
(i) WaeR o seg-3iia-fae ity s gar 8 ¢
(i) How long can the INTR pulse stay high in 8085 microprocessor ? 5

(i) What is a jump-on-reset circuit in a processor ? 5

TR WER ¥ aTeHiex # deud qfe o o oA # wfaewrt deell w g
Fa T S owE B 7

How a compensating coil can be utilized in reducing connection errors in an electro-
dynamometer type wattmeter ? ; 10

T GE A B S A W R iR 6000 Hz Y e 9 & arar wiew e
R | =@ N S TR R ¥ 99 ) R wie=i feer mn S s 2000 Hz F e
¥z wer B wF | aRvmeEEd firem 9w freafafaa wE (-4, -3, -1, 2, 4, 7) $R
yiRreatsl (0-2, 0-1, 0-15, 005, 0-3, 0-2} % ¥ H o7 § | T F gFN R M faRw
ST | _

An information source is modelled as a bandlimited process with a bandwidth of 6000
Hz. This process is sampled at a rate higher than the Nyquist rate to provide a guard
band of 2000 Hz. The resulting samples takes one of the value in the set {—4, -3,
~1, 2, 4, 7} with corresponding probabilities {0-2, 0-1, 0-15, 0-05, 0-3, 0-2}. Determine
the rate of information of the source. ' 10
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5.(e)

6.(a)

6. (b)

R(s) 1 C(s)
s(s+2)

v

Y()=09 & e 78 smaws T R s@en qfe 005 & ww @ =few |

e femm @ % forg snawifoes feme @ @f@mm (k) s R |

For y(f) =0-9¢, it 'is required that the steady state error should be less than 0-05.
Determine the value of gain (X) of proportional controller for the system shown above.

TS gaag de B e s smme @ et fern o ®

gi=[1040]
g =1[101]
g=il 1]

(i) 39 WIE & W FeA IRIT FAY |

(i) =0 T & forg sraean foF s |

(iii) 5 foe @v=nE Tl e (REST) amRR & fog e o difsg
(iv) &M (F8ST) aFsA 10111 & fog weifeq sesa o faafor fifsg |

A convolutional code is described by the following generator sequences :

g =1[100]
g =1[101]
gy =[1 1-1]

(1) Construct the encoder circuit corresponding to this code.

(ii) Draw the state diagram for this code.
(iii) Draw the trellis diagram for a message sequence length of 5 bits.
(iv) Determine the encoded sequence for the message sequence 10111.

Error A
(Volt)

S5l —————==—=—=—

> Time(sec)

2

0 10

19

20

Afe o S for o fou o= & g o € s & fear o | e feao fefq

g ¢ | fraee & fmm o o 9 afe o8 &
(i) smTie @fedyr (Kp) = 10 & w11 P fgses
(i) HAfaera @l (K) = 2 & a7 1 faaes

The error signal as shown above is given to the controller. The initial controller output

is zero. Draw the output of the controller if it is a
(1) P controller with proportional gain (K;) = 10
(i1) I controller with integral gain (K;) = 2

sth-d-elte ' v~
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6. (c)

7.(a)

7. (b)

TF 9w I8 Afth FRe 9R & fou 99w & R R Iew e & R W g geor A
&1 f@alt R+ jx deest w9 B9 © | firg fifSe for fer sreen arelt g & siaefa A

, X
R gaRa aftean afs & fo & T V3 2 |
For a certain lagging power factor load, the sending end and receiving end voltages of

: ] . —
a short transmission line of impedance R + jX are equal. Prove that R ratio is /3 for

maximum power transmitted over the line under steady state condition. 15

Ueh gedahlfeleh SMkex 3R HIEX 30,000 kVA, 13-2 kv & fraffa ® sk gM1 & 20% &
wreRerfiraRt wfeara 8 | #9fA e smaR R SR SieA arelt A o wie 10% ¥
HeX 0-8 URtF HEe T W 20,000 KW 3K 12-8 kV 1 efife drees diw @& & =
Alex & efifid | qeaafore Brivsr qfE Scaw Bt ® | 9 RIS wieperfireRr eRIC (6)
SR | (i) HIEX H 3R (iii) WAL & AARE Alecsil a1 ITART Heh Al # |

A synchronous generator and motor are rated 30,000 kVA, 13-2 kV, and both have
subtransient reactances of 20%. The line connecting them has a reactance of 10% on
the base of the machine ratings. The motor is drawing 20,000 KW at 0-8 power factor
leading and a terminal voltage of 12-8 kV when a symmetrical three phase fault occurs
at the motor terminal. Find the subtransient currents (i) in the generator, (ii) in the

motor and (iii) in the fault by using the internal voltages of the machines. 20
(i) T 8085 HrEsHMRIER #, o srdeww =w & g @ WzrR w1 qE TR 7
MOV SP, 07FFH
PUSH B
CALL Subroutine
POP B
ADD B
PUSH B
HLT

(i) M <hfre fF 8085 WIzshEER & frmfafad 7 : RST 7-5, RST 6-5 3 RST
5.5 % i sicREe fraga ww gQ | afc 3 oA sawe difed B € @ T wewrs
d% T WAl erm afg CPU & 3k welt sifdeifEdi ot smawas ok W gXfEE e
forar war % 1 9 @ f @ Az wew ¥ FFFFH f&rfa =1 =R a=ar § |

(i) In an 8085 microprocessor, what is the value of stack pointer after the following
program is run ?

MOV SP, 07FFH
- PUSH B
CALL Subroutine
. POP B
ADD B
PUSH - B
HLT 5

(i1) Suppose that an 8085 microprocessor has received three interrupt requests in the
following order : RST 7-5, RST 6-5 and RST 5-5. If these three interrupts are nested,
to what depth does the stack penetrate if all registers within the CPU must be saved ?
Assume that the stack pointer initially points to location FFFFH. 10
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7.(c)  "ehiol gy Wl & weel & fou weew fasewet # s arelt wearsat % fog fafie
WhRI il STafa srferarstt 6t @ren 6ifsy | ued g fasdws &7 10-kHz, 3dB &
gaf 3ih 25 dB & &y feomea form o0 @ | 3@ WA favdves @ geaw wvmfa faue
F1 ¢ ? afe gg Ween fasdius 86 dB i Wfde wkE @Al § Il 3Eh US-ATR C@T
fomg =1 aft-wR @1 @ 2

Explain in detail different types of frequency instabilities that cause difficulties in spectrum
analyzers for display of narrow frequency ranges. A spectrum analyzer is designed using a
10-kHz, 3 dB filter and with a noise figure of 25 dB. What is the minimum detectable
signal of this spectrum analyzer 7 What will be the power-level of the third-order intercept
point, if this spectrum analyzer possesses a dynamic range of 86 dB ? 15

C(s) _ 3 _ v
B Ot iilaad . o SEsl s

ifste | sraear gaffay @y s g K= (K, K, K;] 39 YR & & §g @y g
—4, -3 IR —2 R T |

8. (a) Uk Oqd OF A e ©

€(s) 3

R(s) (s=2)(s+3)(s+4)

Find out the state model of the system. Find out the state feedback-gain K = [K| K, K;]
such that the closed loop poles will be at —4, -3 and 2. 20

A continuous system has transfer function

8.(b) T de & fau sifreafts fafay stk Frete Fargrhs e g @ & fou e sy
o gi= | fRel fg-smard s 11001001 & oo Agfaa Famg-%e e g o
& IS IR FTGAR Heah o o di |
Write down expression for the signal set and draw signal space diagram for coherent

- quadri-phase shift keying system. For the input binary sequence 11001001, sketch inphase
and quadrature components of the modulated quadri-phase shift keying signal. 18

8. (c) (i) TF I A qUEE Wiqeor Gl AEEEAT il € 7 Th IR ST a1 DC
SEICEA ¥ T Tehdl AhRT IS 1 STEN wd ge eomee R wam ® | qmewe
wfdeRor wme A & fou gl e Ade A T |7 gehdl © 7

(i) T Hiehfcen FiaRig 350 Q 3R 7 HReh 2 ATl WleRY IR &A I &l &Il R
T AT ST T ® | € Y YeaTeddT & Wigad 2-1x100 kg/em? ¥ | Af w6 I
iy 350-5Q BT ® @ W IR W AT W@ Hidee w1 grm 7

(i) Why temperature compensation is needed in strain gauges ? A four arm DC
Wheatstone bridge is designed using a single active gauge. How can a dummy gauge
be employed here to achieve temperature compensation ? 10

(i1) A resistance wire strain gauge with nominal resistance 350 Q2 and gauge factor 2 is
fastened to a steel bar. The modulus of ¢lasticity of steel is 2:1x10°¢ kg/cm?2. What is
the stress applied to the steel bar if strain gauge resistance becomes 350-5Q 7?7 5

sth-d-elte 8



