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ELECTRICAL ENGINEERING

-

Paper—II

Maximum Marks :*300 |

. '_I‘imé_,. Allowed : Three, Hours,

INSTRUCTIONS:

Each question.is pnnted both in Hindi and
in English.

Answers must be wntten in the medium
specified in the Adhiission Certlﬁcate issued
to you, which must be statéd clearly on the
cover of the answer-bock in the space
pfovzded for. the purpose. No marks will be
given for the answers written: in, a medium
other than that. spectﬂed in the Admission
Certificate. -

Candidates should attempt Question Nos. 1
and 5 which are compulsory, and any three
of ‘the remaining questions selecting-at least
one quesaon from-each: Section.

All questions ¢arry equal marks.

Marks assr,gned to each part of the question
are indicated at the end of the respective part.

' Assume’ -.suttable_ data if considered
‘necessary and indicate the same clearly.

*Symbols/Notattons carry usual meanings,
unless otherwtse mdr.cated
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em Section—aA '
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1. @ () What are the difficulties associated
v Rith _meastfzjerﬁeﬁi, of low

resistances? S

(i) Describe hgw! low resistance is

:Imeasured accurately. by Kelvin’s

double bridge. Derive the formu)a. -

15
(b) A1l 10-kV;.50-HZ, 3-phase, 200-km long
line has resistance and reactance of

conductor to neutraj is 1-68'uF., If the
reCeiVing__—end voltage is 110 kv at no
loaq, compute-—

(i} the sending-end voltage-at no load;

(i) the line' charging current;

(iii) the kVA supplied to the line;

(i) the open-circuit Power loss in the

line.

Assume a nominal-n circuit for the line, 20

c (i Explain the steps  involved in
interfacing. g stepper motor to
the 8255, Draw the interface
schematic. x 10
(i) Indicate the steps involved in
dcsigning an_ 8-bjt output port
using partial decoding such that
the port maps to any address
between 80 H and FF H. Show also
the hardware schematic. 10
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2. (a) The diagram-of a speed control system

(b)

oE— =3

is given below

100 Q 100 Q

. IH

Motor
Generator

‘The generator e.mi:f- ey, is 2000 volts

per field- ampere. The motor e.m.f. €m
is 1:5 volts rad~ -1 sec. The motor
torque Kr is 05 N m per armature
ampere and ‘the irertia of motor
and .load -is 107 kgm?. Assuming
negligible friction, )determine the
w(s

Vinls)

transfer function

—_—

State and briefly explain the basic
requirements (i.e., essential qualities} of
protectwe relaymg

-

..[cJ - (i Discuss consideration of transmis-
sion losses .in economic operation
of thermal power plants.

3
v I
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(i) For a system consisting .of two
plants, the incremental costs are
given by

4G . -01F, +20 ¥ /MWhr
1

| *fi—c%=o-i)15P2 +22.5 & /MWhr

- ; -
The system is "running under
optimal schedule: with

B =P, =100 MW
9P,
factor of the Jplants.

If =0-2, fiid the penalty

3. (a) The output/error-.transfer, function of
a control system with unit feedback
loop is

K

Gls) = ———

s°(1+sT)
Sketch the Nyquist locus and hence
deterrnme the stab111ty of the system

"(Note : The ‘'diagram is to ‘be drawn on
the answer-book' itself".)

(b)) (i) Explain what you understand by
steady-state stability and steady-
state stablhty limit.

s (i) Explain” the methods to improve
transient stability of power system.

{c) Discuss in brief the physical, chemical

and electrical properties of SF gas with

respect to its application in high-voltage
circuit breakers.

C-DTN-L-FFB/22 6 ‘
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4. ,(a). () Briefly explain- «the- working
pnnc1p1e of a CRO w1th the help of
a block diagram. ? 10

(i)~ The: wvoltage : .across’ horizontal
deflection plates of a CRO is
-V sin(wt+§,) | and 'that across
vertical plates is | 'V, sin(wt +6,).
Prove-that the trace on the screen is
an ellipse. Determine the equation

L and interpret its meaning. 10

(b) (i) How is error detection handled in
.data transfer, - using checksums
and cyclic redundancy characters
(CRC)? Explain the concepts. 8

(ii) Suppose 'the “following data bytes
are received and the last byte is the
checksum character :

P 10, 23, 45, 04, 84
Has the_ data .been. received
correctly? ' ) 4

{m) Calculate the data polynomla.l M(X)
' for 'the '16-bit data stream 26F0 H.
Write the generator polynomial G{X)

- for -bisync and. . SDLCprotocols. . 8

y (¢ (i) . What is the theoretical. bandwidth
required to transmit a digital
signal? Justify your answer. How
can you relate bandw1dth to
bit rate? ' 8

(i) What is Inter-Symbol Interference
(ISI)? How <can ‘this be tackled?
What is the, :importance of Eye
diagram? How is it generated? 12

C-DTN-L-FFB/22 8-
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- : " Section—B . - &
5. {@) (i) Using Réuth- Hurwitz  criteria,
- T, determhine the maximum value of
-K for, which the following control
system is stable : 10
. 2 R(s)
o ) S(s+2)

(i)} For the following control system
with = sinusoidal input signal,
detenmne the frequency ‘at which
the output magnitude is maximum: 10

P s LI o

. 100 - Cls)
s(s+10)

i

(6) (i) Show the schematic diagram of

a power line carrier' protection
scheme for a transn'ussmn line. 8

(u) Which ' are the cornponents you
consider most vital in‘tHe scheme? 4

- (@) Using, . the principle  of phase

comparison, explain how the
‘scheme ‘works. 8

C-DTN-L-FFB/22 10 -



Tz

5. (%) () Tu-shey wd B TR @WK F
i T A I i, Red R
ﬁmﬁ%aﬁuamaawﬁ% 10

h ]

I & ] ) 2 R(s)
(1+0-02s} .s{s+2)

() s P S A Prfiaa friae d
% for 3 R 1 e, fr w frt
i St 2 10
. RS ) oo | @y N
o5 s'inmi% MIETHOI I ”

(@) [ G T e S
whIY 1 SR G T .

(i) ¥ @ (scheme) ¥ 3 A2 T F
. . I FFEY TS &P 4

-(iii) me%mmﬁﬁqﬁ;q@
AT (scheme) a:awrmn%| 8
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{c) (i How is [‘regeneration’ in digital
communication  different from
fampliﬁca;_ion’ in. analog communi-
cation? In what way'_lregeneratioﬁ* ]
is better? ~ ° 5

(ii) Draw the 'block diagram of a PCM
receiver and show how g
transmitted" sinusoidal ‘signal is

" ‘reconstructed' in the recéiver, - S
{iii) Distinguish between vittual circuit
and. datagram- in data. networks. S
(iv} What. is the rationale. behind
. error control «coding? Distinguish

between linear codes and non-
linear codes’ - “* -:_ . 5
6. (g! (i) Exp}aun ‘the carrier type a.c. signal
e conditioning system with- the help
1 of a block diagram., 10
I

(). Describe the circuit 'of a 3-amplifier
configuration of an ins trumentation
amplifier. Discuss how this offers a
very high input impedance. to, the

signal. - e 10
b)) () Draw the block diagram of =
o ‘microprocessor-based © - process
& control system, making use of data

acquisition systems, sensor inputs,
= -+ " “outputs connected-to.relays, DACs.
Explain .the scheme briefly. 12

C-DTN-L-FFB/22 12 gm. - s
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(i) ‘Design an ‘intérface: to a: micro-
computer port .using the LM334
temperature sensor and LM393
analog comparator. A logic 1 i/p
should indicate a temperature of
greater than 100 °F.

(Correspond_ing_ voltage for this
sensor is 3-11 volts.) 8

(¢) () The information in ah analog signal
voltage waveform is to be
transmitted over a PCM system
with -an- accuracy of 1+0-1% (full
scale). The analog voltage waveform
has a bandwidth of 100 Hz and an
amplitude range of ~-10 Vto +10 V.

(1) Determine  the  maxirum
sampling rate required.

(2) Determine the number of bits in
each PCM word.

(3} Determine the minimum bit rate
required in the PCM signal.

(4) Determine the minimum
-absolute channel bandwidth
required for the transmission. 12

(i) Why do we need a*MODEM to
access Intérnet over telephone line?
How does it work? What is the role
of a ROUTER in a data network? 8

C-DTN-L-FFB/22 14 n



(ii) TH AEHFIR 0 F SFa0T8 F, 1 wowT -
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wFte i e-gré 100 Hz o srmam v
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R
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7. (a) (i) Whdl are cdpacitive transducers?
(it} What are ‘the different uses of
"~ capacitive transducers?
(i) A pressure-measuring instrument
uses- a capac1t1ve ‘transducer
having a spacing of 4 mm between

its dlaphragms A pressure of

T 500. kN/m? produces an- average
deflection of 025 mm of the
dlaphragm of the transducer, The
transducer ‘had a ‘capacitance
of 300 pF before application of the
pressure and’ was connected to an
'oscillator circuit having a frequency
of 100 kHz. Determine ‘the change

5 % in frequency of oscillator after

the pressurée is apphed to the

transducer

-y - (]

“*

(b) () What are the features of three
.sources of 1nterrupts that 8086
has? =~

(ii) What are the three operations
possible in the ‘'string’ group? What
are 'the .registers used by the
1nstruct1ons 1n this group?

. (:u) Wnte the block dxagram indicating
"how 8255A PPl s’ interfaced
to 8086 max mode CPU module,
using two 8255As for 16-bit 1/0
operation.

C-DTN-L-FFB/22 16 £y ="
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(c) () Distinguish among the following ©

terms 6

(1) Forward error .correctich and
Error detection method

:(2}) Random error and Burst ‘error

(3) Block codes and 'Convolutional
codes .

(i) If Cis a valid .code vector [C = DG,
then prove that CHT - 0,-where HT
is the transpose of the parity check

N matrix H, 10
(iti) List the merits and demerits of
delta modulation. 4

8. (a) A PID control system is shown below :

1 s)

S(s+1)

[

Rs)

K
Kp +Ts'l‘+ KDS'—'_>

For K| = 0, find the values. of Kp and K,
so that. the system has no steady-state
error with' step ifiput, has a délmping
ratio of 09 and the dominant time
constant ‘of ‘1. SR 20

(b) l(i) A liné-to-grourd fauli occurs

: oh- phase ‘@’ of & three-phase
'synichronous generator; grounded
through an impedance Z n and
operating without load. Derive
Sequence network representation
for this fault and determine the
current in phase ‘a’. 12

C-DTN-L-FFB/22 18 )
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(i) “The ’'posifive; négative and zero
_sequence r;‘_xjcac“tanCegs of a 13-2-kV,
50-MVA synchrbnous generator
are 0-3' pu, 02" pu and Ol pu
respectively. A line:to-ground fault
occurs on phase ‘a’. Neglecting all
resistances; defermine -the® fault
current. g : 8

Lol

~* (c) The figure below shows the single-line
diagram of a part of a_ .power system.
It is prowded "with d1stance relays at
A and B. G, C,, C3 and C, are circuit
breakers. The impedances of the
sections of the line are shown in ohms :

g
.
P :
() A fault occurs at’F; a§-shown in
.~ the-figure. Calculate the impedance
seen by the relay installed,at A. Will
th1s relay operate before the circuit |
breaker: at B has trlpped'-’ 5

C-DTN-L-FFB/22 20 £




(ii) T 13-2-KV, 50-MVA q&Ihiel siE &
HHN: 0-3 pu, 0-2 pu W@ 01 pu 3 TH
T A -2 B ‘@’ | B 31 wft wfeddt
T W gY A-URT 9@ AR 8

(M R e i dw ofs 993 % @ =
-t ImE Rem wn ) w @ @
A 9u Bl 81 G, Cy, C3 @ C, Uity
foaees &1 a7 & wuel § gfEmd eim 4
fard mwh #:

e

l.rfsoo A
30Q

C2

C
|75/ 2 F,
75 Q

15 Q = =

() A9 F, T I e ¥, dan 5 R A
feam mn 31 A | wfim i@ g swgwa
v ) o iR BT 9Rey frde
& feu € 9 @ ves = 9% f afspr @me 5
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(i) Will the relay at B trip for a fault
at F| before the circuit breaker at A
has tripped?

(iii) If the circuit breaker C, fails for a
“fault at F,, will the fault be cleared
by the relays at A and B?

{iv) How will the fault at F, be cleared?

C-DTN-L-FFB/22 292 v
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Note : :English version of the Instructions is
printed on the front cover. of this
question paper. e




