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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :

There are EIGHT qu,estwns divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

S Questions no. 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 chronological 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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SECTION A -

Q1. F=fafga a%? & 3 g -
" Answer all of the following :

10x 5=50

@ 'tﬁﬁ;éﬂ'%af%nzfﬂiqnn‘aﬂ'qailwﬁﬁsz'éT%‘Gﬁﬁzzﬂﬁrféﬂn‘rﬁn IR A= o A
 fe@rn T R | =AW HF ST FAH 5 F9 H q hl TEEH ST |
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— 20 dB/dec

An approximate Bode plot of magnitude for a system was obtained and

function.

M
P® 66

60

~ is shown below. Identify the system in terms of minimum phase transfer

10
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—~ 20 dB/dec
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b) () TTEREE 8085 ¥ Ity faftm simadl (Satww) W wed g
Trefiehdr o A | faflae |

Write the various interrupts available in the microprocessor 8085
in the order of decreasing priority. 6

i) 8085 HIZHITNVTT ﬁﬁmfnﬁwﬁcﬁmmaﬁﬁm%ﬁﬂ
feraror &fso |

Specity multlplexed and non- mult1p1exed bus lines in 8085
MICroprocessor. - B _ 4

(c) ¢EEgW & ¥4 ¥ g T fheat & wehrd aht oaw Hife
() TR AR A
(ii)  SICITEIIE Agrieh ITHM |
Gii) e @w wIhE A
2o 39 1 Tamy faaror s |

Explain the function of piezoelectric crystal as transducer. Specify its
use 1n

(1)  Kitchen hghter
(1)  Ultrasound diagnostic equipments
(ni1) Industral cleaning machines. 10

(d) TH LA ﬁé%uwﬁmaﬁamﬁm‘@ﬁamqaﬂtmm%
aaﬁm%amsﬁnm%mmmél

Draw the typical characteristics of an IDMT Relay and explam how to
use these curves. . . 10

() wafa TaEa fr &1 FEWE W T, T SRgRI AW (Wiez) F frere
FOH zwiee for o foviv wRfeufoal & anfie og vva3.fs woa-sft Qw %
fou 3 e 36 97 § T 3-59 N & foTu gy e T I1fie g Hehal ¢ |

Using symmetrical component theory for analysing an unbalanced fault,
show that under certain circumstances, it is possible that the fault

current for a S-L-G fault can exceed the fault current for a 3-phase fault
in the same system. 10

C-ORN-N-GMFB J


https://prepp.in/

www.prepp.in

Q2. (a)

(b)
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%mﬁﬂmmﬁaﬁ%ﬂﬁmm(ﬁﬁﬁﬁaa@aw

I YT BT 3 ?
T a1 foga-q (g

Gl =— 2

(s+1)(s+4)

TH a7 & 1Y, Sh1s BIsds ard T 9.8 ﬁ&ﬂm%uldcﬁwtﬁm?ﬁﬁn
ik Hga 9 (I) 99 o g () - 3

(R 5-156.) gigdq W 999 o9 (9

) ST B frfirfaa % g feam gan 7

ti4 W I7EfErd 8 | 3E ve A

TT) HTA SFRAT hl Tl 18T |

What is the effect of introducing derivative control action on the

response of a system ?

A system has open-loop transfer function given by

Gls) = 10

Evaluate the parameters of a PD controller with this system with unity

s+1) (s +4)

feedback so that the closed loop system has poles located at —3 £ j4.
Indicate the nature of closed loop time response to unit step input

change.

1 PrEm Tu T 299 9 % fu, sRmmE fR 3R Ay R W STt 9k

3 gfeerd ot (fefeea o) & o

Q SASh] ! ST HIT |

| Vg |L& | Vg | LO°
@ A B C D
Sg =Pg +]Qg
v qIT

For a 2-bus system‘ shown below, derive expressions for Real Power and
Reactive Power at receiving end and sending end.

| Vg {£.6° | Vg | LO°
@ A B C D
Sg = Pg +1Qg
v Load
SR-—-PR +jQR
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() T IR RS & 150% H1 FE Fa€d9d R 0-5 I FHTd g (I13H
nfeeael) =razaa € | Rl @ 9fmy o 500 : 5 amps % UM 91 T
.. & qreaw 9 it g | afe iUy 6,000 A o U GlY i T d8gq HL @l

g, @ A & = & *d F1 afepaq $ie | 9§ Tz gl 1 Eard 1
o178, 7. 2 {361 5 | 8 |10 | 15| 20 | t
1g-0 %ﬁigfﬁ Rt 10 | 6 (3931528 |22 |21 "

An IDMT Relay has a current setting of 150% and has a time multiple
setting of 0-5. The relay is connected in a circuit through a C.T. having a
ratio of 500 : 5 amps. Calculate the time of operation of the relay if the
circuit carries a fault current of 6,000 A. Use the table given below : 10

P.S.M. 2 36 O 8 10 15 | 20

Time 1n seconds
ifor T.M.S. of 1-0

10 S 39 315 | 2.8 | 22 | 2:1

Q3. (a) @iy ggvft gal (F<ied B qicd) & AAfdigd amal & fog, arfed
ae A 33 ue Faw faany @ ofea, ~p-sreufeq fgdfim =ife @3 i dfae
HTe ALHHAT H1 @IT TH13T

1) Tua arxfas wm aigd

i) TAFa sregfs wm g

(i) 199 31GHGH FJIT Higd

% AT O A o HH-9-HA 2 ¥t W fa=an FifSw 3 i & qaiits
OEqUl ATTALT 1 3@ HITWT |

Draw the approximate time response of an underdamped second order
system subjected to unit step input disturbance in desired value for the

following cases of complex conjugate poles :

(1) with constant real part
(i1)  with constant imaginary part

(11) with constant damping ratio

In each case consider at least 2 sets of values and mention the most :
important feature of the response. 20 !
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(b)

(i) -mmmrgs%maaﬂﬁgq@waaﬁﬁwmmswagww
@ §918T | ,

Gi)  wea B fr Aol R s v e (Sfm T )
IR A gfd @1 R | ot Sieearedi S T (Uras) ®t g g
 Thell 3@ §ATET |

(iii) WWZSﬁTY%@qﬁWW%ABCﬁTDﬁW
ocqe hiforg |

(1) Draw the equivalent of a medium length transmission line using
n-model.

| R A rbi receiving end is supplying a lagging power factor

(c)

Q4. (a)

(b)

| (c)
(-ORN-N-GMFB

load. Draw the Phasor diagram showing all voltages and
currents.

(iii) Derive the A, B, C and D constants of this line in terms of line
parameters Z and Y. | 20

FHAET foh oR-STeis 3@ F1 71 A 3 | 9 @ Hi 391 ITM 2 ?

" Explain what is meant by Bewley-Lattice diagram. What 1s- the use of

this diagram ? | 10

st @ & WY 1 FHR Fged (Te)-g-eh (fsfves) swaw &
guia ST | |1 & T YRR FEh dleeHidl 1 sl ARG TIST | |

Describe with a block diagram the Ramp type analog-to-digital
conversion. Also draw the block dlagram of Ramp type dlgltal voltmeter. 20

e 8085 § Rt vanRenei w1 avi B | e e & R

S ISR A9 HIRAT |

Describe the various addressing modes in the microprocessor 8085. Give

- suitable examples for each addressing mode. | 10

d_tﬁ‘eﬁtm msﬁmm cwugq Wﬂﬂdyﬁﬂﬂﬁﬁ(mﬂjﬁmw IR

fopaT ST R | STOSAT 2 TR il 19 (FEieEay AEd) WO IREYL

 gehd 55-8 dB Bl | FEIERT dal ht =AW 98I F1d il IBrg?E‘éltﬂw
.rﬁagmﬂﬁml

A sinusoidal 31gnal is transmltted using P.C.M. The output signal to
quantization noise is required to be 55-8 dB. Find the minimum number
of quantization levels. Derive the equation used. 20
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SECTION B

Q5. Ffafaa & & 3 Qs - .
Answer all of the following : | 10% 5=50

(a) T wA o1 fAfofaa foga-qu (gmw1) oo e &
| 2
s (1+0-1s) (1 + 0-5s)

(x(s) =

mﬁ&wsﬂtmﬁa&aﬂé@(wﬁz)wmmﬁtﬁﬁmﬁqﬁﬁﬁ(W)
@ h I T S F1 Ayl Hifag |

A plant has open-loop transter function

* 9
G = S 019 A7 059

Determine the complef,e stability information of the unity feedback

r o

H—‘;‘ -
-

closed loop system by sketching Nyquist path and Nyquist plot. -
by WHwm’ dF F dE-FEE & U . SAvid Fead HiT |
Dernive an expression for the Bandwidth of ‘P.C.M." system. . 10

(¢) ‘WE.w. 9% FERU & for foe X, Ry, = 36 kb;:)s‘élf%ﬁ@.éﬁ IqeTeY B |
Ul A §U £y, = 3-2 kHz, fgamud oiwl N, widtEm aadl (M) B aem
3R gferaga ¢ (Fuferm ®) (f;) % 3I9gH WA B A HINT |

A channel with bit rate, R, = 36 kbps is available for ‘P.C.M.’ voice
transmission. Find the appropriate values of binary digits N, the

number of quantization levels (M) and the sampling rate (fy), assuming 5,
f, = 8-2 kHaz. 10

@) sifeetiy 3 verd vu A vRw (s93W) e 2 % wEe ) EHEE |

Explain the importance of adding impedance in the neutral path of an f
alternator. | | 10

C-ORN-N-GMFE 4
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€) 0 10 V 3AYC I TS 3TT6Y THST I Fhd H 1 mV & IREdH Hl
Uge Hehal & | ufere SifE (1) 3uent faved ([9egw¥) (i) ADC % foeg
1 =EaH w1 aifeh I AMBYE H AT Fgt foweT B W TEHSIHL
2 | 385 @19 @ TRee FIT (i) Faidie siate 3 (iv) Tl =1

g |

An analog transducer with a 0 — 10 V input is able to distinguish a
change of 1 mV in its signal. Calculate (1) its resolution (i1) the minimum
number of bits of ADC so that the digital output has almost the same
resolution as transducer. Also calculate the (iii) quantization interval
and (1v) number of decision levels. 10

Q6. (1) () i wid LVDT # g9 o & fm swwe fen s 8
| LVDT-tii1 93 1 Teh Gy 3RE §91E0 |

- LVDT with bellow is used for measuring the pressure. Draw the
circuit diagram of LVDT-bellow system. | 6

Gi) LVDT-tie @3 ) gufear 40 V ¥R mm 2 | 10 x 105 N 5fd m?
F g W iR 015 mm g &fa & S 8 | S LVDT
M3CYE dleed 39 V &, 1 30 #HY g HT HER0r ST |

The sensitivity of LVDT-bellow system is 40 V per mm. The
bellows are deflected by 0-15 mm by a pressure of 1:0 X 10° N per

mZ. Determine the pressure when the output voltage of LVDT is
39V. 14

(b)  EHIET : (i) A& YT (1) T AT T (iii) 904 94T (iv) TR T |

Explain : (1) Direct addressing (i1) Register indirect addressing
(111) Immediate addressing (iv) Register addressing. 20

() T aeh (7, 4) sATh %2 o1 qHAT 19 3egg H Ffiiaa gra ugd #
1011100
H={1 101010
011101 1]

g1 0101 & U Ffeq 98 (Higg 98) 1 HaRw HiT |

C-ORN-N-GMFB . -8
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The parity check matrix H of a linear (7, 4) block code is given by
1 01110 0]

H={1 1010 1 0
0111011

Determine the coded word for the data 0101. 10

Q7. (a) W % 9= feu mu o 0 ey w0 2, = f&ufa feaw 43 & foe, ufdens
(FUER) dfey K 3 ammd o 3= it srafefy e forg a9 s 2, &

iy Hifdu |
R(s) X N K(s + a) N 1 | &:(S)
Fifsa foufy 5 (s+ 1) s(s+2)(s+3) T
~ PIRENLER Pe I p|

For a position control system as shown in the figure below, determine
the range of compensator gain K and the location of zero in left half for

which the system is stable. 20
R(s Y

? } m | K(s + a) g 1 R ;..(S)
Desired +K}/ _E_S £ 1) s(s+2)(s+3) Actual
position = Compensator Plant position

o —

(b) 8085 HTSHITIHE H T BIeaW Tehdd AU (L) Tom Fifsw |

Explain hardware single stepping used in 8085 microprocessor. 20

() 9 Y Jurdl 3IfUuR (3Tetals) 3rEEe & 3HH, SUH. & T qUEY
HIHU R AT B, T STEHIA A o ToIU Afhan Gohd & TR0 ©&

FATd F U =g g Fifore |

Derive the expression for maximum signal to quantization noise ratio for
sinusoidal message input when waveform coding 1s done by D.M. under
no-slope overload condition. 10

(-DRN-N-GMFE g
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i duqﬂﬁnﬁﬁéaﬁmwmﬂwlm@(éRFMU%mﬁ#muammWWT
g | |

-0 1 0 0
X=| o 0 1| x4+ 0 |u
-1 7 -5 il

Hhd YATE UTH SR 37 GO HeAd JTH SHIT

A system is modelled in state-space form as

pr2 g pr— —l1

0 =~ 1 0 | 0
X=| 0 0 1 | X +]0|u
=1 -7 -5, |1
C=[3 4 0]
Draw the signal flow graph and obtain the transfer function. 10

Gi) @ B = Freevimar f gt dfe | frefifed seenan®

(Re-Tw) % g fo=nfd weh dF Y Freofirar &1 fraior 5@ & fou

ferrrvfiear aieror @] ST -

' Y X 0 R 0]
: ug
X<l 0 1 | X+ 0 1

ug
0 -3 -4 |1 1) 77
y=[1 1 0]X

Define state controllability of a system. Apply the xcontrollabillity
~ test to determine the controllability of a system modelled by the

state-space model as

-2 — 2 0 1 0] .
° : uq
X = 0 0 1 | X+| O 1
' | ug
0 -3 -4 1 1|
y=[1 1 0]X. . 10

/0
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b) T 220 kV, 50 o/s R o #, vtuy R (afbe ¥) 9% R
(fregdam) 3t anfan (Fafada) waw: 8 ohms 3 0-025 pF 2 | afty faaser
W%W-WGOOOhmsW@EﬁﬁﬁﬁgT@W?I

ﬁw%rf@amﬁaﬁmﬁrﬁn

(1) e TpiaE Jgf
(ii) g o rgmfed gfd
(ili)  ShTfaes Wiy &1 919 S $IT &fvrs Qd Ta) om

(iv) Th U@ Wiy &1 9 S ufgy fagisss guel & O S8 ¢ W,

Eaﬁu@ﬁmmm@ﬁaﬁmﬁmﬁﬁamm
|

PR S S — W P—— T R R TR ST Sy S i S

In a 220 kV, 50 ¢/s power system, the reactance and capacitance upto the
circuit breaker are 8 ohms and 0-025 uF respectively. A resistance of
600 ohms 1s connected across the circuit breaker contacts.

Determine the following : 20
(1) Natural frequency of oscillation
(11) Damped frequency of oscillation

(m) Value of Critical Resistance which will give no transient
oscillations

(tv) The value of resistance which when connected across circuit
breaker contacts will give damped frequency of oscillation of
one-fourth of the natural frequency of oscillation.

(¢) zuiEu & s wm figa (Wevm fiftud) = agfela aieear @7 § frm
YRl 39T T T TRt 2 |

Show how unit protection principle can be employved 1n balanced voltage
. system. | 10
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