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Question Paper Specific Instructions

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

There are EIGHT questwns 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, 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. Fefafes @9 & s dfe
'+ Answer all of the following :

L3

10x5=50

@ % g o a2 e S R T s A e
e T ] | AR St SR BeH & &9 H 7 hl IgTH RN |

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

~ is shown below. Identify the system in terms of minimum phase transfer
function. - ' ; 10

M
4B 66
60 |
401

201

-920 1

comnsus 7



(b)
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(d)

(e)

C-DRN-N-GMFB

() TGS 8085 W IueRy fafim iRl (ForwEm) W owed &
grerfiehdr o A | faflae |-

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

(ii) 8085 HTEHIYHT ﬁﬁﬂmaﬂzﬁmwmmﬁm
foem &S |

Specify multlplexed and non- multlplexed bus hnes in 8085
.mlcroprocessor . ‘

ZragyE % &4 ° g9 fagq firea % yed &1 we il |
G R R

(i) AeEISE g Iyl |

(i) 3Nt g wefal A

% 37 1 foiw faar difd |

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

(i) _ Kitchen lighter
(i1)  Ultrasound diagnostic equipments

(iii) Industrial cleaning machines.

I

'@m‘é’tmﬁ ﬂé%maﬁammmﬁamaﬂtm%

Qaaﬁwﬁﬁamsﬁmﬁ%mmmél

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

uﬁamﬁﬁﬂwﬁmmg,@a@ﬁaﬁ(m)wﬁ@w
01 zute 5 o Ry wRiRfl & onfln o8 dwa 3:.fs waash dw %
fou 2w wig 3N 3 § TH 3% A9 ¥ g Aw w2 T 1w | whan g |

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.
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Q2. (a) %d’faazﬁaj%mmaﬂaﬁsgmaﬁwn%m (3fafa woe YwE) =
1 INE BT R 2
wﬁwﬁgﬁﬂy(w)mwﬁmﬁﬁaﬁ%mﬁmg&ﬂ%:

10
s+D(s+4)

wﬁ%wa,mﬁmw@ﬁ.ﬁ.ﬁﬁm%mﬁwwm
e Yge T@ (T) 9 % ga (Ne) — 3 + j4 W @Ted g | 31 U8 Mo
(w9 ¥1ge) IR T HeT T () H1 S H Sl S |

What is the effect of introducing derivative control actlon on the
response of a system ?

A system has open-loop transfer function given by

10
) = D+

Gis) =

Evaluate the parameters of a PD controller Rarith this system with unity
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. - 20

(b) ﬁ%ﬁ@ﬁﬂﬁ@2waﬁ%%ﬂ P Rt 3R Swo fR W ATt TR
3fit wfermrht wifts (ffdea arar) & forg =stenl w1 ogeae i |
| Vg |L8° | Vg | L0°

@ I ABCD

Lm |

For a 2-bus system» shown below, derive expressions for Real Power and
Reactive Power at receiving end and sending end. 20

| Vg |L5° | | Vg | L0°
@ ! ABCD

l Load
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Q3. (a)
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T .. WA, R &1 150% H1 F sFaeAT 3R 0-5 1 Hid sigeh (1M
Hfeeudt) =eeemd 3 | fict © aftug & 500 : 5 amps & UM I Th
.. F gemm @ Ao 2 | 7fe TRUT 6,000 A % TF 8 FHE N 987 T @
g, a it % T &+ F1 9feen Fie | fi9 & 1 anoft = e
Hifu

. uq.uH. 2 {36! 5 | 8 10| 15[ 20
1-0% d.ua.wE. & fau
: N 3 e 10 6 | 39315/ 28|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 :

P.SM. 2 3.6 5 8 10 15 20

Time in seconds
for TM.S. of 1-0

affy yoft gal (Feiam sigie diew) & fafafigs smet & fog, aifsa
o= § 398 g fowm fyaiy @ afda, ~p-saufia fGdw #it @1 & dfree
w1 kA F1 t@ifT 18T

G) Tra aratas wm g

Giy e weafe am sfia

i) e srawew gum afga

e TR § TR % FHAHN 2 ¥ W R B o s % waties
e Arfrae @1 3gE Hif |

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 :

10 6 39 (315 | 28 | 22 | 21

(i}  with constant real part
(ii)  with constant imaginary part
(1ii) with constant damping ratio

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

(c)

Q4. (a)

(b)

_(C)‘
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@) nmmsﬁwmgwwmﬁww%wm
Tt ST | -

Gi)  wour i f afEmd R e wRE Qo (aﬁmwamt)
AR Y gfd @ R | el Seeaedt oflt FE (i) ® gwi aren
- el TG 13T |

(ifi) mmzaﬁY%wﬁwm%AB caﬂtnﬁam
Bg?qsreﬁrﬁml'

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

" “fii)" ‘Assume that the receiving end is supplying a lagging power factor

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

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

THEATSY o Sel-ITersh SARE 1 F 1 A 2 |3H37&@$rwsqa’m%‘?

" Explain what is meant by Bewley-Lattice d1agram What is- the use of

this diagram ?
it o % W T TR e (i) 2.3 (o) S W
guiq A | o & Yo, TR A dieeard w1 slh @ ST | -

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

- SR 8085 3 T war-Reil i vt By | e T fer 3 R

39 IarEen w0 Hif |

Describe the various addressing modes in the microprocessor 8085. Give

- suitable examples for each addressing mode.

",tﬂxﬁ@ ao‘rsﬁmamgq T R maja*r@m =iyt

o T 2 | onovESar 3 R FAHW @ (FEIEIRH A1sH) W IAEYL

. "hd 55-8 dB'® |mﬁﬁwmmﬁmlmm
)‘ﬁ‘ag?qaﬁﬁql

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.
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Q5. Pmfufad a9 & st e .
Answer all of the following :

(a)

(b)

(c)

(d)

C-DRN-N-GMFB

@S B
SECTION B

T w3 w1 PefiRed Rga-a () i B 2

2
s) = s (1+ 0-1s) (1 + 0-5s)

mwwmm(m)wmmm.@q&(m)
T 6 T S F1 Py Al |

A plant has open-loop transfer function

' 2
6= S 0 A+ 059

Determine the complei:e stability information of the unity feedback
closed loop system by sketching Nyquist path and Nyquist plot. .

DT, i1 ) de-erd % e o i e A |

Derive an expression for the Bandwidth of ‘P.C.M.’ system.

“fwft.un.’ arp yanw & forg foe g, Ry, =36 kb;:)sm%a & 7 ITE Y |
T FQ T £y, = 32 kHz, o si=t N, w@idem adl ) $ @@
3R gferem g (Fufer 1) (f,) o 39T Wl B @ AT |

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 (f;), assuming

f = 32 kHz.

m%mwﬁuﬁa{m(wﬁ)sﬁsa%mama

Explain the importance of adding impedance in the neutral path of an

alternator.

10%5=80
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QG. (a)

(b)

(e)
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0 — 10 V 39YC 9T U 6 HSER 3T Thd § 1 mV % INawA i
TEeH ThdT § | Wieem Y () e fasie (o) i) ADC % feicd
1 IEAH G A1l SR AEege T A a8 et & W giEegE #
2| =% Ty & Sier IR (i) FEide siate 3 (v) frolr =l i
e |

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 (ii) the minimum
number of bits of ADC so that the digital output has almost the same

resolution as transducer. Also calculate the (ili) quantization interval
and (iv) number of decision levels.

@) dfef g LVDT # gw o % fu e fer smr
LVDT-4is 99 sl T TREY 3 s |

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

(i) LVDT-tied o 6 fiam 40 V IR mm & 1 1:0 x 106 N ¥R m?

10

# gE W dfetE 0415 mm 3w 38t B s | | 99 LVDT 6

YL dieedl 3-9 V El, A 36 wod o i i hfse |

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
m2. Determine the pressure when the output voltage of LVDT is

39V.
FWSATEY, : (i) TI 9T (1) VO STIIe T4 (idd) I W@l (iv) e T |

Explain : (i) Direct addressing (ii) Register indirect addressing
(iii) Immediate addressing (iv) Register addressing.

T W (7, 4) sl e 1 ol Jrg g H fafafed g ved 2
1011100

H={1 101010
0111011

BT 0101 % forw fed a8 (FiLs a€8) =1 Frafwor Hifs |
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The parity check matrix H of a linear (7, 4) block code is given by
1011100

H={110101 0
0111011

Determine the coded word for the data 0101.

Q7. (a) & % AR few mu fyx & femmn mn 2, w &y femw @3 & R, shers
(FER) afsy K it ammd 3§ 33 i wafeufs fvos o @ = 2, #
Frufwor Hifsr |
R(s) K(s + a) . 1 Y(s)
afm ffy 4 +1) s D6+ qomd ffy
- s i
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.
R(s) [RKeew| | 1 ¥(s)
Desired (s+1) s(s+2)(s+3) Actual
position - Compensator Plant position

(b)

(c)

C-ORN-N-GMFB

.

8085 TTEHITITTR H T BEa Tehed WA (RfimT) wqm i |

Explain hardware single stepping used in 8085 microprocessor.

J9 Y g9l AR (Sftatee) stewen & I, dwn. & g qurey
IR R et 2, a9 Surashie 93w & fofu sifiskan g@ehd | Faidiem @
3qUTd & fore =ge sgerm SR |

Derive the expression for maximum signal to quantization noise ratio for

sinusoidal message input when waveform coding is done by D.M. under
no-slope overload condition.
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0 1 0 0
X=| 0 0 1| X+]0|u
1 -7 =5 1

Hhd YATE UTH STSU AT 30T Feld T8 I |

A system is modelled in state-space form as

0o - 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

G5 B T G € ukwmer dfm | PrefaRen et
(TreT) % gr f=ntid wh @a i ffiaa & fafon w6 % e

Formrofierar wdteror @wg Hifdg
| -2 -2 .0 1 0
. u3
X=| 0 0 1 [ X+|0 1
usg .

0 -3 -4 1 1

Define state controllability of a system. Apply the 'controllability

. test to determine the controllability of a system modelled by the

state-space model as

-2 -2 0 1 0
- . 11]_
X=| 0 0 1| X+|0 1
| | s
0 -3 -4 1 1
y=[1 1 0]X. . 10

10



(b)

(©)
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T 220 kV, 50 o/s fagg @ O, vl faoiss (affe 9a) o wfaam
(f=dw) =it enftan (FAfdd) sFHW: 8 ohms 311 0025 pF & | oftay fouiees
HUH! % AW-IR 600 ohms T TH Fiew J21 371 2 |

freferfaa &1 fufo fifvm .

() G Y Srhfae emgfy
(i) 2reM Y sl gk
(i) wifas TR F1 O [ *iE Gt Qe & m

(iv) Tk W gy = o W gfuy faaies 9 % IMOR g 8 W,
Ao i wpfas FHfa w1 TH-AUE Qe H Eufid gl AeH

FHM |

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

Determine the following :

(i) Natural frequency of oscillation

(i1) Damped frequency of oscillation

(i1i) Value of Critical Resistance which will give no transient
oscillations

(iv) 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.

zofsu T s wm figa (e i) &1 ggfera dieea o # 6w
eI Iy TR S weRa B |

Show how unit protection principle can be employed in balanced voltage
system.
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