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Section—A

1. (a) A storage battery has a no-load terminal
voltage of 6V. When the current
through the battery is 100 A, the
terminal voltage drops to 5 V. Show a 4
pictorial representation of the battery(i"“

as a constant current source. = 1?

\ \

(p) Find the Fourier transform off the F
signum function. .- J L 115

() Three small spheres e ch catrying fa
charge g are place on(the cmcurhference
of a circle of adlus r to form an
equilateral triangle, Find the electric ‘
field and the oten‘ial at the centre of

the circle. 15
(d) With refeiti-l;lce to a ?Tl', 's{how that
) e gt
W AT, "8,
3 goust. be satisfied in order to prevent
¢ thermal runaway. 15

(s
z.‘ (a) Using Millman’s theorem, find the
s current I in the 10-ohm resistor in

’\\ Fig. 2 (a). ‘_ 20

28 2 Q 1Q
| 5 f
oV .
FE® 90 10Q
24V 20
Fig. 2 {(a)
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(b) State and ‘prove maximum power
transfer theorem. 20

(c) The switch S is closed at t=0 in
Fig. 2 (c). Using Laplace transforms, find
h{th i(t) and the voltage across the

inductance. QQ
o
WA NEEVYYW > % ; .
Aiy S 2Q 2 £

3. (a) A power signal f(Y)

<
(b) Fig. Qﬂbfshows two identical parallel-
plat& capacitors connected to a battery
<with. switch 'S closed. The switch S is
(opéned and. the free space between the
1 plates of the capacitors is_ filled with a
P dielectric of dielectric céefficient K =2.
. Find the ratio of the total electrostatic
""\\energr stored in both capacitors after

the introduction of the dielectric. 20
! —
Vg
/
v — — G - Ca
B
Fig. 3 (b)

C-DTN-L-FFA/21 4

www.examrace.com



I (@) fteran ol siawr @9 &1 vfiuey = 3 g
Hrf |

) (M FE2mFt=0w e S e M w2
: TATRATE FA=R 6T IFANT FQ FC ) (8), iy () T
W § Aol yid I

N\

¥s

Ti2 v 2Q e

f2 \/

3 (@) @ s @ g s, %Mm%
mmﬁsm@iﬁmﬁﬁqg
V4

(@) = 3 (@) 7 & gmew wrm-we GuifEt
UF 40 Sigr T @ oo fem S e 3 ew
_%a(saf(@‘mﬁmm%amﬁmﬂﬁés@ﬁ
¥ "R STAEW Bl TH Wagd § W R

VST B, o e e K =2 §1 e &
9 & qvag 3 Gwtel § dhia gw Rrdem

31Ut T FHifsna|

T
S

C-DTN-L-FFA/21 S

20

20

20

[ P.T.O.

www.examrace.com



(¢/ A uniform plane wave is descnbed
by the phasor H =2¢(~/%1%2) . a, A/m.

If the velocity of the wave is 2 ><108 m/s

and the relative permeability is 1.8,
determine the frequency, relative
permittivity, wavelength and electnc

1nten31t_y ?’
r

4. (a) Using an OP-AMP, several capac1tbrs‘, of !
0O-1uF and number of resistances of
your choice, de31g a. fpha‘se shift

toscillator to oscﬂ e a,t. 100 Hz. 20

(b} Using IC 555 ther 'suitable
components, draw thefcircuit diagram
of a missing pulse d ctm:/emd explain _
its workl%_ 20

(c) For the A current mzrror shown in
Fig. 4 [c), determine the emitter current
of tran31stor Qs (Assume B =100 and

«Vgg =0-6V) 20

- “4K7 ’
P, ! aly L
\\ WWy——> v >
Ici, IB)
‘ 77777 Q
/ b-10v
r Fig. 4. {c)
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Section—B

5. (a) Implement the following : 15
(i) Half-adder using basic gates
, A
(ii) T flip-flop using J-K flip-flop - ‘1_'\
L |

(iii) 2 to 4 decoder using 1x4 demulfi- / -, '
plexers ( 'f

il |
L

(b) (ij Draw torque vs. slip--c{_.lrve fof‘ran
induction moton, R Ty
0% K

(ii) Specify t Icoﬁ' ition for a DC
machine/fso t‘at ts rotor does not

] effe‘pt on VA rating
of 4@ transforn;jér if we double the
< ‘ty freque cy? 15

Y

(c) Braw circuit diagram for the following: 15
t > (i) Three-phase FW bridge rectifier
{ i'{__ii) Boost switching regulator

Y4 (iii) DC trigger circuit for an SCR

F

' }d) Specify the types of modulation used in

- the following and give reason for the

‘ same : 15

(i) TV-video signal

(ii) TV-sound signal

(iii} Long-distance telephone system
C-DTN-L-FFA/21 8
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6. (a) Convert decimal number 40 into binary
and hexadecimal numbers. 20

(b) Draw Symbolic representation' for +ve
_ .edge triggered clock input in a flip-flop
and mark transition time by an arrow ¢ i)
in clock. input waveform for it. v 20 / N

¢

(c) Write the full form of FPGA and e,xplald
‘why it is useful for- protoi;:'pmg‘of d1g1tal

circuits. 20
7. (@) A DC motor Wlh/p ent ‘magnet

field is runnmg 'with 2 Y EC supply
and consu 2.A curn nt A voltmeter
is conneﬁte -aCross. 1ts armature and
DC supply 1s disconnected. The voltmeter
reads W190 V just aftér disconnection
of DC supply. Calculate the armature
re[slsftance of the machine. 20

?bf «Explain working' ‘of a synchronous
"’H\achine as a synchronous. condenser. 20

(c) ‘ Why are the frequency and voltage both
/ varied in the same proportion for a
full-range variable speed control of

> AC motor? - 20
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8. (a)) The RMS value of the antenna current
before amplitude modulation is 10 A
and after modulation is 12 A. Calculate
the percentage modulation. Assume
that there is no distortion.

(b) Explain how a PLL can be used in FM _

detection. In what way is this scherhe
better than the ratio detector?

4 9
(c) A receiver, connected to.an tenna off
resistance 50 ohms, hﬁé\an ulﬂralent

noise resistance ohms. Find the
noise figure of the re e1v r in dB.

<
V4
T
g 7
- {
T,
L ‘ \\
&
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em Section—aA '

—

1. (@) () What are the difficulties associated
' WIth  measuremient.  of low
resistances? S
(i) Describe hgw! low resistance is 4
‘neasured accurately by Kelvin’si *)
double bridge. Derive the formula _5"'-
r 1

() A 110-kv;.50:Hz, 3-phase, 2004m idn}

line has resistance and rgai:t‘ance of
40 ohms and g “70hms 'pgarE phase
- !

conductor to n tral is 1-'68'uF.§, If the
receiving-end ltagel ig' 110" kv at no
load, compute---

£
i} the _sezidmg-end v:ft?ige-at no load;
-y

(i) the li Charging: urrent;

(iii) th;a}c'a supplied to the line,

(iv) the open-circuit power joss in the

« Hine.

,Ass@xﬁe a nominal-n circujt for the line, 20

1

fc:‘ () Explaini the steps  involved in

4~ Interfacing 4 stepper motor to

] \ the 8255, Draw the interface
’ schematic. x 10

EX ‘ (i) Indicate the steps involved in

) dcsigning an 8-bit 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
C-DTN-L-FFB /22 2
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2. (a

C-DTN-L-FFB/22 4

The diagram-of a speed control system
is given below

100 Q 100 Q

. IH

oE— =3

Generator va AN 1
: <A ¢

‘The generator' e.nif: L, 13‘ ZOPO volts

per. field- ampergg” Thes motorJe.m.f. €m

is 15 volts #ad]' sec. The .motor
torque K7 isf 0-5|Nm per armature
ampere and| the | ifiertia of motor
and load is 107% grn}- Assuming
negligiblquk friction, g’ détermine the

transfqr nction

Yy =in(s]

(9]

.

—_—

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

-

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

!

| T

20

20

10
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(i)} For a system consisting .of two
plants, the incremental costs are
given by

a6 _y. -01F, +20 ¥ /MWhr
dh
1
| {icz =0-015P, +22-5 ¥ /MWhr @ |
- 2 ) - I

L1
The system is ‘running }}'ﬁder .r‘
optimal schedule: with o .
PB=P,=100MW 4 ¥

factor of t e:p ts. 10

3.. (a) The output/error-. sfer. function of
a control system w u}gn feedback

loop is 4 r"*
D S § ¢
X S v

Skétch the Nyquist locus and hence
« determine. the stab111ty of the system
- (((Npte : The diagrar is to be drawn on
{ the answer-book itself.) 20

. i(é) (i) Explain what you understand by
4 \‘ steady-state stability and steady-
state stablhty limit. 6

€. (i) Explain” the methods to improve
‘ transient stability of power system. 14

H(c;) Discuss in brief the physical, chemical

and electrical properties of SF gas with

respect to its application in high-voltage
circuit breakers. 20

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 | WV, sin(wt +8,). [ ‘)
Prove that the trace on the screen is ~ <l
an ellipse. Determine the equa‘non f
Lo and interpret. its meamng N ¢ 10
{(b) (i) How is error detection anﬂlcd i
.data transfer, - using hecksums
and cyclic redunddncy characters
in the ¢oncepts. 8

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

o 26, 23, 45, ﬁ)-4 84

_ : I-Laﬁ the ~datay .been. received
f‘rectly? ,— i 4
{m} Calculate the data polynomla.l M(X)
' ( ~\for 'the 16-bit data stream 26F0 H.
{“Write the generator polynomial G(X)
Il - for -bisync and- SDLC protocols. . 8

R ‘@ « (i) . What is the theoretical. bandwidth

f required to transmit a digital

signal? Justify your answer. How

| ‘ can you relate bandw1dth to
! bt 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 Routh-Hurwitz criteria,
- ', determhine the maximum value of
-K for, which the following control

system is stable :

¥

aa -

(i} For the fo wing cor
r". - sinusoj “in‘put signal,
)y determine the fleqgiency 'at which

the outpiit magnitéide fs?maximum: 10

=

- h1oo qls)

¥ s(s+10)

1l

{f I ! ... -i- I ) . ] ;
db} () Show the schematic diagram of
4 " a power line carrier' protection

"\\ scheme for a transmission line. 8

:(ii} Which * are the corri__ponents you

consider most vital in‘tHe scheme? 4
" ,I‘r .
& - (i) Using, . the principle of phase

comparison, explain how the
‘'scheme ‘works. 8

C-DTN-L-FFB/22 10 -

www.examrace.com



Tz
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,! K 2 Rap ™ s/
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(1+0-02s) F

(@h(t) T H90T RS e A HRE e

\zzﬁqwma@nmﬁ@ml 8
4 . L} Wm(scheme)ﬂaﬂqaﬁq ﬂﬂa‘ﬁﬂ-ﬁ
(; ' J * 3T TR A &2 4
v () ST Rigia % SR T A 7

AT (scheme) @ w14 Tl 2l 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? ~ ° 1 5

(ii) Draw the 'block diagram of a PCM'A':
receiver ;}nd sho“‘rl_ 'how._ a /".
transmitted Ssinusoidal sign is

< - . ) :
' ‘reconstriicted' in the feceive':_; i , 5r
(i) Distinguish between vi¢tddl circiye
and- datagramin eata; 1{:Letv"ff:'iarl«:s. S
(iv} What' is € rdtionale! 'bBehind
; error contgol .

between near| cgdes and non-
linear codes, ) F -

-

c"z\odi g” .Distinguish

I- f
6. (@) (i Expila}\the Carrie{:-type a.c. signal

« o conditioning system Wwith- the help

I o block diagram. 10

'
(¢, Describe the circuit 'of a 3-amplifier
3 configuration of an ins trumentation

{ (@mplifier. Discuss how this offers a
| very high input impedance to, the

‘4 signal. | v, 10 |

-y

- . G

Pra
| "'(l) Draw the block diagram of a
/- ‘microprocessor-based © process

N

3 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 e=. 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. 14
(Correspondmg voltage for th1s r‘ .
sensor is 3:11 volts.) \ '
{ f
(c) (i} The information in an ana]og mgnaf
voltage wavefo:m\ i - o be
transmitted a PCM system

with -an acdura y f £0-1% (full
scale). The analog vdltage waveform
has a bandw1dth 100 Hz and an
amplitude range o -10)6? to+10V.

(1) De Xﬁmne i e maxirum ©
\ ‘s pling ratef required.

5= (2) Determine the number of bits in
“ 1., each PCM word,

¢
ll iy t(3] "Determine the minimum bit rate

74 required in the PCM signal.
1 m‘,‘ (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?

F How does it work? What is the role
of a ROUTER in a data network? 8

P o
1

C-DTN-L-FFB/22 14
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(ii) TH AEHFIR 0 F SFa0T8 F, 1 wowT -

m

|

~10V®+10V &1

HISTT N LM334- 919 @32 a9 LM393
TE T S @RI CH S 1 i/ p
#1100 °F ¥ a1 o gfia s sy
(39 GaeF &f ¥ma deear 3-11 e 21)

T ITTFY Ghd dieedl auT M & &9 3 T

8

L |

e & PCM o3 % +0- 1% (ot &) _ f

*w&mﬁmﬂam%umaﬁmm

arfa A Fe-<verd 100 Hzazgw(l‘m“fr

(1) sayas sfrean I ARy

(2) 7% PCM ¥iw # fae: w@n I
A 44 [

(3) mq?&%ﬁwwﬁzmm
HR|

(:p m%mmwﬁﬁaw
ﬁé—a’t@_ﬁm?ﬁﬁml

."4.

4 __-' ‘

\ . /

-

r

(i) aﬂﬁqmﬁmzﬁzaﬁm%mnﬁnﬁ
| %6t smewr {6t 27 78 % T wa &7

it SrerFn i TRt 6w T 47

g 1

12

8
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7. (a) () ‘Whdt are capacitive transducers? 5
(i) What dre ‘the different uses of

"~ capacitive transducers? 5

(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 ave ge
deflection of 025 mm of Tthe
dlaphragm of the transducer The*

transducer ‘had .a o pamtancé

of 300 pF befo e abphcaﬁon'; of the

‘oscillator ci u1t avi g a frequency
of 100 kH er

the pressuié is Med to the
ansdbéer. l - 10

.. "\
| f
(b) (i) ,What are the features of three

( .sourccs of 1nterrupts that 8086
(has? =~ . 6

(i}, What are the three operations

possible in the ‘'string’ group? What

H‘s‘- are 'the .registers used by the
1nstruct1ons 1n this group? . 6

W
e |

X . ‘ (:u) Wnte the block dxagran} indicating
“how 8255A PPl is’ interfaced

K' / to 8086 max mode CPU module,
Y using two 8255As for 16-bit 1/0

4 operation. 8
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7. (®) @) TRagegEgmamdE? ~ . . 5
K
{u) mﬁ?ngmgqgt%ﬁﬁamw%? 5

(zu)@mﬁmﬁmmwm .
o, 39 R R, R e % wer gf -‘1":
4 mm 3| 500 kKN/m? I GG E - /'1'
U %M R 0-25 mm T UF iYad et se ( f
kf‘“méimmﬁ%t@mw@mﬂar ) v/
- 7300 pFaﬂamgea%@a’laaatrftqv}ﬁ@@ F

" b, e R ST 100 kHz 9 giesgER
| T TN F TR Aernh saR-aRadT T
) ) 10
TR VN s
(@) (i 8086 %1 & dFiaet & w0
< 3\?1 . | 6

1wiz (u) ﬁu(smng) ﬁﬁm-ﬁmww
v ﬁ?squ%aﬁﬁmmqﬁﬁq-ﬁ%? . 6

|
«ﬁu) T FATY §T P 82554, PP %2, 8086

\‘ﬁwﬁzcmwé Rl 16-fre
- 1O @ & fom @ 8255As w §,

5/ - ‘ mmw%@@mm%ﬁﬂl 8

()

-

F
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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 codeés and 'Cénvolutiona‘l(!':
codes . o i /" '
(i) If Cis a valid .code vector [C TDG]’ 'f
then prove that CHT =0,-where HT '
is the transpose of the parity cht‘;pk

<

matrix H. : 10

! X ‘.\ |
(i) List the m fits d demerits of
delta modujlation. 4
8. (a) APID control s ster:\is hown below :
R{s) K, = 1 As)
KP"'T?_'I“"KDFQ s(s+1)

. For K| =0, find the values. of Kp and K,
(so ‘that the system has no steady-state
errdf with' step ifiput, has a damping
d Il ratio of 09 and the dominant time
. # «. constant of ‘1. S . 20

=

on- phase ‘@’ of a three-phase
'synichronous generator; grounded
K‘ / through an impedance Z n and

F
{'t'f }"(i) A liné-to-grourd fauli occurs
operating without load. Derive
a Sequence network representation
for this fault and determine the
current in phase ‘a’. 12
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M ) FeEffm i Ffasimaimatn: 6
(1) 3 3R deiem qwn R dgem fafy
(2) AgfEs 3R T wewre g #
s (3) GUSH FT T G FL
(ii) dﬁ'cwau@q&m[c,f:z)fc] ?, @ i -(1‘:
#f 6 CHT =0, w& HT s s, =/ |
Afdem H % qiEd gl fl1o0 g

(iif) S e & ni @ wf B ghafe Y4

K| =0 ¥R K, a01.K F 01 F@qRY, 59
* qz-Rde @ ' A R weh sren 3R ad

3, @ i ST 09 W W we
1%1%1 A 20

."'4

(@) !r:)\@mﬁﬁ%gamaﬁaﬁ EifcT
yfdemn Z, & q-Gafka 3 qur 9R & for

,,\ IR W W@, T A U T B A’ A

K‘ b -3 sem @ ¥ e A % R argen

;. ot @ g AR e dw w
ur Fuffa fiftm 12
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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 -thé® fault (“

1
- 8_/-1 |
F

current. : .
"t {c) The figure below shows the smgle _fine |
diagram of a part of a_ . power system.t '
It is prowded "with d1stance rel.ays atf
A and B. C, C,, C3 a;nﬁ\C4 re ¢ircuit
breakers. The ces of the
sections of the li h n in ohms

B

‘ (il A fault occurs at’ F; as-shown in

/. . - thefigure: Calculate the impedance

seen by the relay installed,at A. Will

r ] th1s relay operate before the circuit

a

breaker: at B has trlpped'-’ 5

C-DTN-L-FFB/22 20 £
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(ii) T 13-2-KV, 50-MVA q&Ihiel siE &
FHE: 0-3 pu, 02 pu W@ 0°1 pu &1 &
A A -3 B ‘2’ TE 1 W e

T T AR gY AY-4R 9| R 8
,« >
(M MR iEiw s swmma - /
-%@a&@%@mwélsaﬁgﬁﬁér f

AT BE® G, G, C; @ C, gfww |, |
fies &1 @ & wet § sfErdamg i@ g

e it § D N\
A &
Lo \
30 Q lIA=5(')'I?: r"'/
._ 75;2 ) G, &) F
1 Qt = =
N
“.1 Ig=200 A
i;ﬁ EEC"
AR

.

‘(:) wF AV F, W 397 ar ¥, S £ fm
k feam mn 31 A | wfim i@ g swgwa
> yfearen Y orn fifvw) B o ghigy fagies
& fou € 9 @ ved = 9 f wfspa gme 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? S

(iii) If the circuit breaker C, fails for a
“fault at F,, will the fault be cleared 4

4
by the relays at A and B? (

)

|

(iv) How will the fault at F, be cleaf'ed? ?’
< "r'

2§ § [t

W

£
) (’:

-
)
s 5 L )
< ':i
* %
( S
4
]\
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(ii) ok F, W AT I B T @ gy Rt
Co WA, w7 Av B Ry
AV g W €Y

(v) Py T 3v-gfs %3 gty J

* % W —
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Note : English version of the Instructions is
printed on the front cover. of this

question paper. =& '
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