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Instructions :

* The figures in the margin indicate full marks.

* The Question Paper consists of two Sections—I
and II. :

* Candidates are required to answer total six
questions. Three from Section—I and in Section—II,
two questions from Part—A and ome question from
either Part—B or Part—C.

e All questions have been printed both in English and
Hindi. In case of any ambiguity in Hindi version, the
English version shall be considered authentic.

e Parts of the same question must be answered
together and must not be interposed between
answers to other questions.
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SECTION—I
Gus—I

1. Answer the following questions in brief :
10x5=50

frefoafea st & W |@&w § A -

(a) Explain the difference between Fourier
series and Fourier transform by stating
the specific uses and conditions for
applying them with the help of suitable
examples.

IR IR H TEEAT ¥ I AR FA F g
faftre Iwm ok vt i Fa gL B @
3R B T F fiw I wWE AR

(b) State differential and integral form of
Maxwell’s equations. What is their
significance? Also, state their form and
use in handling the harmonic fields with
the help of suitable examples.

AFqad & gHIEEN 1 IEFA AR TUTHA &Y
qARY| TH U T R7 IUTH A0
TEEa 4 IS &1 Gae ¥ 3% §9 AR
I Hi oft saEu)

(c) Enlist various methods for measuring
low resistances. Compare their relative
merits and demerits. Give your opinion
about the best method with proper
justification.
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= wfeet = o i fafte Rt & gefeg
FT| I mfdes Tur-At A gern AR
3fa oMfire ¥ wiy waton (Y & aR & s
W™ iR

(d) What do you understand by small
and large signal analysis of a semi-
conductor transistor? Explain with the
help of suitable examples.

Yrfichea TIERX & B 3 o3 Rma fsdww
W 3T AT THIA &7 IUYH IAEWIT H FEEar A
e i | .

(e) Describe the phenomena of generation
of em.f., m.m.f. and torque in rotating
electric machines with the help of neat
illustrations. Also, explain the difference
between their operation as motor and
generator.

wep fuat i weEar ¥ gt g8 fogg wefe &
e.m.f., m.m.f. 3R Jh F IAA H T H
Ui HIRTT| M R SRA & &9 § ¢ g9
% 9 oIm off gugmEY)

2. (a) In the circuit shown in the figure below,
i(t)=Acos(2t+a) and v(t) = Bcos(4t+p).
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Find the steady-state value of the
current i (t) by the principle of super-
position : 25
2 Ry m fm § fRem mw e #A
i(t)=Acos(2t+0) 3R v(t)=Bcos(4t+p).
ey % G SR OUW igg(¢) w -
T A 1@ HIWY

1H
L1 D

iss(t)

@ i(t) o (j)v_(t)

(b)) In the initially de-energized circuit
shown in the figure below, both the
switches are moved to the closed
position at t =0. Determine the current
flowing through the source of 10 V.
Assume v(0)=0 : 25

92 e T i # R T ame fa-seita
gfhe ¥, 3Nt femt Al t=0 W 5% fRAfa & &
S S 21 10V % Eid | yared oW e
#HIvT| 77 T v (0)=0 :
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OR / steat

(a) Enlist various types of electromagnetic
wave propagation. Give the specific
applications of each one of them. Also,
describe any one in detail with the help
of neat illustrations. 20

faftm yor & faga-gehm o Rl @i
Teleg v @ @ vo@s % e sgwm
A T &, w=s TEt A e @ =
1 fowr @ auig A

(b) Describe how frequency and phase
angle can be measured with CRO with
the help of suitable examples. 15

gt R wam FU H CRO F &Y HH A
W1 ghaT B, SUYH SAEON H FEEAT ¥ q0N
Hifm|

(c) The power ﬂowing in a three-phase,
three-wire balance load system is
measured by two-wattmeter method.
The reading of wattmeter A is 7500 W
and of wattmeter B is —1500 W. (i) What
is the power factor of the system? (ii) If
the voltage of the circuit is 400 V, then
what is the value of the capacitance
which must be introduced in each
phase to cause whole of power
measured to appear on wattmeter A?
The frequency is 50 Hz. 15
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-, ofi-anR S Wi frem ¥ S8 Tl
wie A A-gedi faft & am S R
i A H {fé 7500 W g 3R JeHiR B
& dfem —1500 W 21 (i) Frem 1 wer e
T R? (ii) IR Wihe w1 diedw 400V B, @
Ffedw & 7= 7§ TR vs w9 4 degm
R M W A T wegel wift Sl A W
wefRtfa gm? smafe 50 Hz R1

3. (a) Describe how a  semiconductor
transistor acts as an amplifier with the
help of neat illustrations. Enlist and
define various parameters used to
characterize an amplifier along with
their physical significance. 15

TF GAE X FT ThR TF Jadisd & &9
# 8 w2, @ RE f wemar ¥ 9ol
FT| & yads # sfwaie =0 F g
ST frr SR I faftm wewt B 3 e
e & WY gHieg R uftnfya Hifm)

(b) A collector-coupled wuni-vibrator has
the waveform shown in the figure
below at the collector of Ql. The
base-spreading resistance of the n-p-n
germanium transistors used is 200 Q.
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(i) Draw to scale the waveform at the
base of Q2 and (ii) evaluate R, : 20

TH FAFR-FTS A-TRaR 6 Q1 Feiaet # =
fer ¢ fom ¥ femmEn T Tn-w9 1 3w fRg
MY n-p-n THAIT ZIRR 1 SMUR-JER Ffolie
200 Q B! (i) Q2 % IMUR W qUI-¥Y H Whel
IPER 3ifRa i R (i) R, & AW fvia
HRr :

3V 3V

06V

01V

(c) Verify that an S-R flip-flop is converted
to a T-type if S is connected to Q and R
to Q. Also, verify that a D-type flip-flop
becomes a T-type if D is tied to Q.
Illustrate in detail with suitable
schematics and relevant truth tables. 15

e A f w& SR frau-wafa T-era &
Taffe @ a2 ARk SAFH N Q 3M R
¥ Jo1 @0 2 Q. @ +ff wwfim Hf
D-T1g9 fRA9-vetg 7-2139 &9 31 § Ik D @
YT g } Q. IUYH ASHIEG ARG I’R Arfreh
ey arferiedt & @y R &/ g il
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OR / 3tat

(a) Describe the parallel operation of power
transformer with the help of neat
illustrations. 15

wes fEt A wema ¥ fgg whofe &
AR T=TeH H1 9 i

(p) What is slip in an induction machine?
Explain why: it is never zero. Describe
torque-slip characteristics of an
induction machine. 15

oM Wi # & w0 St 87 wwese 6 3"
wft @ = Tl Tewe A i -
o fvarstt =1 auiq AR

(c) Sketch speed-load and torque-load
characteristics of a DC commutatively
compound motor and comment on the
shape of the characteristics. Indicate
where such a motor can be ideally used. 20

DC weRRacht s @i & wfie-ais R
Iqh-cdre  fommaret = oifka A ek
feriwarett & mer W foeft Hifsme) s fifvg
f& Wt Aot @ IEe Iwmwm wE fEm s
THaT Bl
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SECTION—II
Qus—II

PART—A
Hi—<h

4. Answer the following questions in brief :
10x5=50
Fefafea weat & 3w d@ag #§ 6 . '

(a) Give one example each of open-loop
- stable system and open-loop unstable
system. Explain about stability of the
systems.

Open-loop stable f&m 3R open-loop

unstable Rren #1 -t seE@ @R
fren it o % SR § gweneuy

(b) Explain the following terms with
necessary diagram and also, write
expression of each of them :

(i) Delay time

(i) Rise time

(iii) Peak time

(iv) Steady-state error

(v) Settling time
Frafafad uet A avas oM@ F a1y wwEEy
IR I ¥ yAF F G ot faRag

() S 25w
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(i) TS <A
(iii) $= 215\
(iv) REA-RVE W
(v) ¥ T

(c) - Draw the torque-speed characteristics
of poly-phase induction motor and
clearly indicate the effect of change in
rotor resistance.

Poly-phase induction motor # Jh-vfe

frowars &t 3ifha FIRT 3R rotor T #
q&aﬁq%maﬁwmﬁéﬁaaﬁml

OR / 3te@t

Draw and explain the equivalent circuit
of a single-phase induction motor with
core losses.

Single-phase ¥ (induction) A * A
circuit Y core losses % WY RRgq HfT
3R aHEETl

(d) Define crest speed, average speed and
schedule speed, and discuss the factors
which affect the schedule speed of train.

¥ (crest) wfe, 3fwa (average) ¥fis iR
Y=t (schedule) &g it wfoTfia HifT 3R
3 6 Aeuw wfis H IR FH AT FIEH A
=t i
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(e) Briefly explain logarithmic amplifier and
inverse logarithmic amplifier.
Logarithmic amplifier 3 inverse
logarithmic amplifier ®! ¥&Y ¥ THFFT

OR / @t
What is the principle of chopper circuit?
Which device is used in chopper circuit?

How many types of chopper circuit are
there?

Chopper circuit # f&g@ #a1 8?7 Chopper
circuit ¥ %@ device ® I a1 B?
Chopper circuit f&@ J#R & & &7

S. (a) For a unity feedback system
K (s+10)(s +20)
s2(s+2)
Apply Routh’s criterion and find the
range of values of K for stability. Find

the marginal K and corresponding
frequency of oscillation. 10

& unity feedback system % foig
K (s+10)(s +20)
s2(s+2)

21 Routh’s criterion ® w1 Hifg R
rar & fom K & wAt 1 ¥ W
#FIT| Marginal K 3R @@ dq afa 3@
i
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(b) Write the differential equations for the
given mechanical system. Also, obtain
an analogous electrical circuit based on
force-voltage analogy : 10

fT T mechanical system % T @Ewa
i s fIRaul Force-voltage analogy
%+ YR W analogous electrical circuit

maﬁﬁm:

(c) For the given block diagram, obtain the
transfer function C(s)/R(s) by block
reduction technique. Verify the answer
using signal flow diagram : 20

Block reduction technique @ I
#a T TR T block diagram =
transfer function C(s)/R(s) @ i)
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Signal flow diagram T ITINT FF IW HI

vQ
N)

(d) Sketch for a single-phase, one-pulse
(half-wave) controlled converter system,
the waveforms for load voltage, load
current, source current, current
through thyristor and voltage across the
thyristor for (i) R-L load and (ii) R-L load
with freewheeling diode across R-L. 10

Rrer-%e1, Th-9e9 (half-wave) fEBa F=dt
e % fou die 9iedw, i wig, & =i,
yEReX & We| @ *E (current through
thyristor) MR 9B & JAR-IR deew
(voltage across the thyristor) @I
waveform &t @S (i) R-L load a9 (i) R-L
load with freewheeling diode across

R-L & fau)
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OR / 3@

(a) Sketch the root locus of closed-loop
poles of a feedback control system, the
open-loop transfer function of which is

G(s) His) = X
(s+1)(s+3)(s+5)(s+7)

Find the gain margin if the value of K is
specified as 360. 20

Feedback control system % closed-loop
poles ¥ root locus # &= Hfw, R
-0 TR FHH 7

K
(s+1)(s+3)(s+5)(s+7)

Gain margin @ $ifvT Ik K &1 99 360
specify 3 T 2|

G(s) H(s) =

() What is an inverter? Give the
classification of inverters. With neat
circuit diagram, explain the operation of
a single-phase modified half-bridge VSI
inverter. 10

AR T T 87 T I Ffie 9T | Neat
circuit diagram % ¥g™aT @ single-phase
modified half-bridge VSI inverter &
T W AR
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(c) For the given block diagram, obtain the
transfer function C(s)/R(s) by block
reduction technique. Verify the answer
using signal flow diagram : 20

Block reduction technique ¥ YaFT Fd
g fu 7@ block diagram # transfer
function C(s)/R(s) 7@ IS Signal flow
diagram 1 STEN FH IW H FAMUG
$ifr :

Cls)

Rl

\ 4
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PART—B
H—y

6. (@) A train runs with average speed of
40 kmph. The distance between stations
is 2km. The values of acceleration
and retardation are 15 kmphps and
2:5 kmphps respectively. Find the
maximum speed of the train assuming
trapezoidal speed-time curve. 10

T 3 40 kmph H 3fwa nfa § =@ &)
Rt % dfw A g 2km B =W
(acceleration) 3R He7 (retardation)
AH A 1:5 kmphps R 25 kmphps &1
Trapezoidal speed-time curve AMHd T =
H frwaw wfa 3@ iy

(b) A 500V, three-phase, star-connected
synchronous motor has a resistance
and a synchronous reactance of 0-4 Q
and 3-6 Q respectively. The open-circuit
voltage is 600 V. If the friction and
core losses are 1 kW, calculate the line
current and the power factor when the
motor output is 62 kW. 15

Th 500V, three-phase, star-connected
synchronous motor & Ufg 3R
synchronous reactance WHHI: 04 Q

IR 36Q Bl AuA-wfke IS 600V 2RI
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If¢ T (friction) 3R ®R @& 1 kW &, @
A PGS 62 kW B T A1 &e 3R ara
e I M Hifv)

(c) Describe the operating characteristics of
amplidyne and metadyne along with
their applications. 15

TATeTE 3R A il durer fomwaredt @
I IFART F gy uiq Hifm)

(d) Show that a rotating magnetic field can
be produced by the use of 3-phase
currents of equal magnitude. 10

fe@msT 7% 3-phase T ufwmr Sreft gt &
IEM ¥ YU g &9 Samead fRmowm

Hehal 2l

OR / 3toat

(a) A train weighing 400 tonnes has speed
reduced by regenerative braking from
40 kmph to 20 kmph over a distance of
2km on a down gradient of 20%.
Calculate the electrical energy and
average power returned to the line. The
tractive resistance is 40 N/tonne and
allows rotational inertia of 10% and
efficiency of conversion of 75%. 10
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400 tonnes 59 arelt ¢ I nfa sfed
AT A 2km H g * T 40 kmph ¥
20 kmph @ ®H & St ¥ 20% down
gradient | Rgg St iRk @ & T IR
el average power H AT FHNTI
Tractive resistance 40 N/tonne ? i
10% ' rotational inertia 3R 75%
efficiency of conversion # 3igAfd @ 21

(b) The rotor resistance and rotor reactance
at standstill per phase of a six-pole,
three-phase, 50 Hz induction motor
are 00026 Q and 0-12Q respectively.
Calculate the following : 15
(i) The value of speed at which
maximum torque occurs

(i) The required external resistance to
get 75% of maximum torque at
starting

Six-pole, three-phase, 50 Hz W #iX
(induction motor) % @R ufd ¥ V=X
yfedw 3 rotor reactance FAI: 0-026 Q
3k 012 Q 1 F=fafaa & T FAfw -
(i) T @1 a8 A= o W iftemen s@-smet
(%) B ?
(ii) s o IReRae SE-ImE F 75% W
T F 3G WS @ vy
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(c Discuss the factors influencing
Teliability’” of protective system.
Suggest how the reliability can be
improved. 10

Protective ‘system # ‘Fmaedigar’ =i
T & 9 wRA W == i)
forveraiaar # gur & b <1 wwat &, g
i)

(d) A piece of plywood is to be heated by
dielectric heating. The area of cross-
section of the piece is 0-5 m? and the
thickness is 2-5 cm. If the frequency of
25 megacycles per second is used and
the power absorbed is 1000 watt, find
the voltage employed necessary for
heating. The relative permittivity of
wood is 25 and power factor is 0:046. 15

W5gS % TH ¢S H dielectric heating g/
™ fFn ST R1 gHS W area of cross-
section 0-5m? R #eE 2:5cm 31 IR
25 megacycles per second # frequency
=1 394 fn S ® 3 power absorbed
1000 watt B, @ heating % fou smaws
frnfsta voltage Fa iR aFd it relative
permittivity 2:5 2 3R power factor
0-046 2|
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()
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PART—C
H—"

With a neat diagram, explain the
operation of the Darlington pair
connection using two n-p-n transistors.
“Darlington pair can be regarded as a
super-f transistor.” Justify.

A npn transistors @ IWI  FH
Darlington pair connection % operation
# TF neat diagram F WA THFRTI
“Darlington pair H gR-B i & w9 &
w1 g #17 g Al

For a pyramidal horn E-plane aperture,
agp =10 A, determine :
(i) Length L
(ii) H-plane aperture, ay
(iii) Flare angles 8 and 6y
(iv) Beamwidth
(v) Directivity

Pyramidal horn E-plane aperture,
ag =10 A % o, 3@ Hif
(i) =TS L
(ii) H-plane aperture, ay
(iij) Flare angles 6 and 6y
(iv) Beamwidth
(v) Directivity

10

15
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(c) An AM transmitter has antenna current
of 2 A with modulation index of 60%.
What will be the total antenna current if
one more identical antenna is connected
in parallel with the previous one,
keeping the transmitter output same?
Will it affect modulation index? 15

T AM ZwHiX ¥ 60% % modulation
index % WY 2 A T antenna current 8
| gl aRege # wH W g Ak fRsa
TH % WY parallel § @& iR identical
antenna SIgl W@ 8, @ F antenna

current H BW? ¥ I8 modulation
index = yifaa wum?

(d) A parallel tuned circuit is resonant at a
frequéncy of 1 MHz and has a Q factor
of 50. The tuning capacitor is 200 pF.
Calculate the effective noise bandwidth
of the circuit. Also calculate, at room
temperature (kT = 4 x 103240 ), the r.m.s.
noise voltage appearing across the
circuit. 10

T& parallel tuned circuit 1 MHz #
frequency W resonant @l & 3R
Q factor 50 #I Tuning capacitor
200 pF %1 ®fke * effective noise
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bandwidth & AT Hifwl FW F qOHE
(kT=4x10"21J) W ke F across #

appear ¥4 dicl r.m.s. noise voltage i
+ff T ifs

OR / 3=

(a) Explain various antenna patterns and
parameters used in communication
systems. Also, explain the significance
of each one of them. Find the radiation
resistance of a Hertzian dipole. 15

TR yonfert # Swm R s oA e
antenna patterns 3R HUEUSt H TEIST
H A v # "ed |t ¥EFEUl Hertzian
dipole ¥ radiation resistance & ¥

i)

(b) A parabolic reflector antenna has gain
of 1500, when operating at wavelength
of 10 cm. Calculate : 10

(i) Reflector diameter
(ii) Half-power Beamwidth (HPBW)

10 cm wavelength W ¥=Ifad B4 9@t TH
parabolic reflector antenna %I gain
1500 #| AT IR :

(i) Reflector &1 H™H

(ii) Half-power Beamwidth (HPBW)
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(c) An audio frequency signal
10sin27 x500¢ is used to amplitude

modulate a carrier of 50sin2n x10°¢.
Calculate :

(i) Modulation index
(it) Sideband frequencies

(iii) Amplitude of each sideband
frequency

(iv) Bandwidth required

(v) Total power delivered to the load of
600 Q

(vi) Transmission efficiency

T# carrier 50sin2nx10°¢ & ffed

Hreadt Rma 10sin2n x500¢ & amplitude
modulate fF ST &1 o il

(i) WS 9

(i) aTgeSE Shiehd!

(iii) YT TESSe HEEE w1 Wdels
(iv) IawE efagy

(v) 600 Q T W Yo T T Fet R
(vi) TEREE gatan

* & K

25
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