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- Consider the following Circuit .

U
100 Q% 100 Q%

10 Aq»
+
100 v 50 v—*

T

Br v




(3)

2. (a) Consider the following AC circuit :

C
10 Q T
VWA 00
100V C I
o f .27
. E R g% % x>
C=0:5uF and L =10 mH" 57 &S
Find the values of the following : >
| the, lofoWwing ] 27 R
(i) Resonant frequency | G (- 3
(ii) Current I under resonance 30 % :1
| | 7D
o . ; 5\
fr AC aimy T faER H :
CH. |
10 @ - L
100 V c yI

C=0-5uFH%lTL=_10 mH
ﬁmwuﬁmzﬁ

ance iﬁf@lﬁfﬁmﬁﬁf
eﬁf@ﬁfﬁqﬁwmj

(i) Reson

(ij) Resonanc

L. e 1Q {Tum over) "
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(b) Consider the following circuit :
| 100 S(t 0 ¢t=0 %
, S, %Io

+ 1 RL
100V '_'__",_— == 05 uF

50 Q

Before t=0, switch S, was OFF and
switch S, was ON for a long time. At
t=0, S, is turned OFF and ‘S, is turned
ON: Calculate the value of Iz at t=0. 20

| i o
i oy R
- 100 WO -0 qv/
+ = o RL
100 V.0 = 05 uF '

t=0® wga = S, OFF o 7ol fem S, @«
79 @& ON 911t =0 W S; A OFF & fa
M@ R a S, i Sdl @ ON - S 2 r
t=0 W I, % °AH F1@ HKI

3. (a) Write the names of electromechanical
~  indicating and recording instruments,
and draw their symbols

oft 9@ & electromechamcal mdxcatmg
3R recording instruments 35 T féné @

% symbol SATE|

.‘10

i i "};{
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(b) What is creep in electromechanical .
energy meter? How is it eliminated? 10

Electromechanical energy meter 9
Creep T Bl 27 @ 39 CONET
ehal 87

(¢) A dual trace CRO has ‘single electron | e
gun. How do we get two traces? = 10

T& dual trace CROﬁ@ # electron gun -
Bl &, B Wt CRO screen W @ trace ¥
SRRt (.

(d) How can we measure frequency with
the help of a Lissajous figure on CRO
screen? Describe in detail. | 20

CRO screen W ¥ Lissajous fo= Qanqﬁr
1 A &Y Fra e S v #7 R @

4. (a) Derive the relation betweeno andfofthe. =
.. CE configuration of an N-P-N transistor. 10: =

N-P-N | _transisfor ¥ CE configuration &
o @ B ¥ TeA ey wfid R

(b)) ‘Compare the CB, CE an.d CC
| conﬁguratibns of an N-P-N transistor on

" the basis of current gain, voltage gain ;
and power gain. 20 o



(@)

(6)

~ N-P-N transistor % CB, CE @41 CC

(c)

(c)

configurations % W current gain,

voltage gain T power gain % YR 91
ESEUERY

Draw and explain the operation of
an astable multivibrator using either
SEH tlmer IC or OP-AMP IC.

355 timer IC a1 OP- AMP IC W ATHTRE

 astable mult1v1brator H WE-FI ST%MT Eoi

aﬁqﬁwaﬁ*@ml o

VWha_t are the '.differences - between
- -positive and negative feedback circuits?

* “Positive feedback @1 negative feedback
»vi’{craﬁ ﬁ HT FRX E‘?I?n {1

®)

What ‘are the d1fferencesﬁ betWeen

20

10

passive pull-up and active pull-up of a

TTL circuit?

TTL R % passive -pull-up T active
‘pull-up ¥ FT IR Bl %’?

The no-load current of a transformer is

2%-5% of full-load current, whereas

70% of full load current Mentlon the
reason ’

10

~ that of an mductlon motor can be up to |



(d)

6.' (a)

load current i

(7))

’I‘ransformer # no-load current, full-

gt 1 2%-5% gt g,
<af it M (induction motor) & foe
70%améaaﬁﬁ%|mﬁ1é| '

Equivalent circuits of a transformer and

induction motor are nearly similar.
What are the differences? :

Transformer ?1?11 1nduct10n motor F dd
iy (equivalent 01rcu1t) T GAF B 8

aaﬁaﬁmail

What are the essent1a1 condltlons 'so
that two umdentlcal_ transformers’

currents are proportional to their
ratings Wh11e they operate in parallel? |

A A transformer PWFH?R (parallel) T
‘connect TF) T §1 €Al transformer 3!
. guaell (ratings) % AR WAGIIGR F9 q
I (current) supply &d %I ELED *ﬁﬂ: b

essential conthlons o |

()

What are the dlfferent methods of

synchromzatmn of two synchronous.
generators? Explain one of them.

- synchronous generator ¥ synchro-

‘nization ¥g FH-8 TH (methods) 'thﬁﬂ

"" --'ﬁsmam%?ﬁ%ﬁ@aﬂﬂamﬁmﬁ@

20

15

15




9 w

: |
Cy lindrica] . S

‘generator ¥ re gulation 3 Synchrongyg

aﬂa‘ﬁ (methods) N mﬁm%ﬁiﬁq-a

: T
R realistic 47 i

‘ SECTION—II
U
 PART—A

7/ (@) A unity feedback control systém has an
: ,qpen_-loop- transfer function

G(s)-,=. K(s+13)

Ss+3)(s+7) -
Using Rbuth stability criterion, find the
range of K for the system to be stable. If
K =1 check if all the poles of
closed-loop transfer function have
‘damping factor greater than 0-S. 15 |

T unity feedback el a9 A open-loop
: . K(s+13) 3
trangfer ﬁlnctxop, Gl(s) = $+36+7)

01/FF/CC/M-2021-12/68 ( Continued) |
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(9)

Routh stability criterion I T A Y
K& o s Rt # @f 78 @ stable ted
mx=1,aﬁafaaiﬁswsqaa closed-

Joop transfer function % ¥ pole

damping factor 0-5 ¥ =gl Bl

The characteristic equation of a unity

feedback system is given by

st +3s3 +16s2 + (K -20)s+K =0

~ Find the range of K for which the system

is stable. Show that the system response

_can oscillate at two different frequencies.

T unity feedback @7 e ﬁs‘rsrm gefterT

:ﬁ%ﬁ?ﬂﬂ?ﬂ% N '-

s* +3s3 +16s2 +(K -20)s+K =0 -

15

@ ¥ stable T % faq K & & &t fufor

#| it 5 dx wfben @ STem-Irem
frequency W oscillate 3 Tl 81

For the given block diagram, obtain the .
transfer function by block reduction
technique. Verify the answer using
signal flow graph. | |

20

cls)

R R . 7 o1



5. (@

- frequency O

_ Q:éﬁ ‘unity feedback E

K which c

(10 )

Block reduction technique I WA Hd
g¢ A R ™ block diagram I transfer
function §@ | T IN & signal flow
graph @ ¥Ud |

IS + ! o
. Gz“ + Gs Gy vC(s)

.-_,:1 "Hs' g @

Sketeh the foot locus plot of unity
feedback system ~with an open-loop

_transfer function =

:

0= s(s+2)(s+4

Find the range of values of K for which
the system has damped oscillatory
What is the greatest value of i =
an be used before continuous
oscillations occur? Also, determine the
f continuous oscillations.

response.

1 open-loop
transfer function Ee= SR |

. Q(s)= s(s+2)(s+4)

20



_transfer function

- Determine the

A single-phas
rectifier is €O

(11 )

gg&T root locus. plot e K H
3rd R aife 5 @1 § damped oscillatory

 gfyfism 811 Continuous oscillation [ K

ﬁ@KﬁWWW»m?mtﬁ

continuous . oscillation # frequency

Rccocl

Sketch the Bode plot of a “closed-loop

system which - has the  open-loop

1 7.. "Qe.’S’T. -
5 .tG(s)-H(S) =S +9(1+0-59)

maximum value of T for
the system to be stable. - :

wa closed-loo
transfer function g

zé—sT

G(S)H(s)='371+8)(1+03§'
¢ g A T SAgFE] 7 T

%1 Bode plo

t qifh T8 T stable B!

controlled bridge
to R-L-E load.
230V, 50 Hz.

e fully:
nne_cted -

The source voltage is

p system, RigeT open-loop

15




(12 )

The average load current of 10 A is
continuous over the working range. o,
R=0:4Q and L =2 mH, calculate—

(i) the firing angle delay for E =17 1z

(i) the firing angle delay for E = -1 9 V. i

TH singlé-phase ‘il’f it I rectifier
RLE W€ ¥ T3 N ¥l Source voltage
230V, 50Hz ¥.10 A F 3MWa loag
current ®& W W e %l' R=0:4Qw
L=2mH % e e & momn =
(J E=120V % ¢ fifing anigle delay
(i) E=-120V % foC firing angle delay

9. (a) For a 3-phase bridge inverter with R
load, draw the output voltage and
current waveforiii for 180° mode of

~ conduction for star-connected balanced
load. Also, find out the Fourier series for
the output voltage obtained. . 15

180° mode of COhduction, star-
connected balanced load % fg 3-phase
bridge inverter ® R-L load % &% output
voltage @1 current waveform @il K

9§ WW output “voltage @I Fourier
series & @ wi| e et

' ‘ :ued)
01/FF/CC/M-2021-12/68 ( Continte
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(b) Derive the expression of suitable
capacitance

i (n-1AQ
nVpm — Vs

to be connected across each SCR for
dynamic equalizing circuit in series
bank operation of SCRs. 10

Y% SCR & across WI¥ WM 4@ 39

capacitance

C= (n—l)AQ
| .anm"Vs

W EWE g ARG, N dynamic
equalizing circuit in series bank
operation of SCRs % fou 3|

() 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

U inverter 1 8?7 Inverter #1 ifewo 3
W% circuit diagram % ,91% T single-
‘phase &¥f@ half-bridge VSI inverter %
operation % Fult & |

01/FF/CC/M-2021-12/68 (Tum Over)
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(d)

e @

-~ (b)

01/FF/CC/M-2021-12/68
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What are the different schemes of
welding? Give block diagram of a
resistance welding scheme and describe
the working of its control circuit. 15

Welding ' fafim @iamd w1 37 &
resistance welding AT & block
diagram 3 3iR & control circuit % HH
H T R

PART—B
HMT—a

Explain with neat diagram, the working
of a three-phase star-delta starter used
for three-phase induction motor. 10

T# three-phase induction motor EIGH
®H % 9 YqF three-phase star-delta
starter % % @ @6 fo % wreaw ¥ T

Draw and explain the equivalent circuit

of a single-phase induction motor with
and without core losses. 15

% single-phase induction motor ¥ qA
9R9% #, core loss ¥ @y Uy IgF A,
Tt s wEn

( Continued)
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@
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An 8 kW, 500 V, three-phase, star-

connected . synchronous motor has

negligible armature resistance. The
synchronous reactance/phase is 12 €.
Calculate the minimum current that the
motor will draw if excitation is varied.
Find the corresponding induced
e.m.f./phase. The full-load efficiency of

the motor is 86%.

w 8 kW, 500 vV, three-phase, star-

connected ~ synchronous ‘motor  Fl

" armature resistance & F TR Bl SEE

synchronous reactance/phase 12Q ?I
37K motor % excitation H el S, ECE

' _asq-iﬁr-m £ current T ? W induced
e.m.f./phase 7F ¥ #| Motor H

full-load efficiency 86% 1

synchronous motor will

Explain why a
peed or not-at-all.

run-at synchronous S
How can the speed ©
varied? "

s motor, synchronous

#4i synchronou

f such motor be
15

10
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(@) Draw the torque-speed characteristicg
of poly-phase induction motor angq
clearly indicate the effect of change ip
rotor resistance. I

Poly-phase induction motor #! torque-

speedﬁa’rwaﬁmrﬁmaftwmmé
T & rotor res1stance T SedE ¥ g2l
SNTq’ ST |

- (b) State the -importance of bus-bar

} _ protection. = Explain differential
protection and fault bus protection
system of bus-bar protection. 15

Bus-bar W& & g™ # Fad| Bus-bar
e i differential & qer fault bus
W A Fogmt | Pyt

(c) The power input to a 6-pole S50 Hz,
~ 3-phase induction - motor_is 700 W at no
load and 10 kW at full load. The no-load
copper losses may be assumed
negligible while the full- load stator and .
rotor copper losses are 295 W and
-~ 310 W respectively. Find the full-load
Speed, shaft torque and efficiency of the

motor, assuming rotational and core
losses to be equal.

15

~ 01/FF/CC/M-2021-12/68 - = (Confinued)



( 17 )

TF 6-pole, 50 Hz, 3-phase induction |
motor ¥ fasielt #1 input fom1 ¥ @ 700 W
aur of YR W 10 kW B foFT R W copper
loss  TUT WHT I SEfh Q0 WX W stator
@I rotor F copper loss %A 295 W I
310 W | qi-wr 7fd, shaft torque 3R
‘motor N TWAT F@ K| Ig WA ud 6
rotational 3R core loss SR Z| |

(d) A 75 kW, 400V, four-pole, three-phase,
star-connected synchronous motor has
an effective armature resistance and a
synchronous reactance per phase of
0-04 Qand 0-4 Q respectively. Compute @

the open-circuit e.m.f./phase and the ~
gross mechanical power developed for
full load at 0-8 power_factor leading,

: v-0% 10

assuming an efficiency of 92:5%.
“h"m

T 75 kW, 400V, four-pole, three-
synchronous

phase,
motor @I effective armature resistance

@ synchronous reactance yfd phase

- wam: 0-04Q qur 0-4 Q2 gl Open-circuit
' e.m.f./phase @ full load el T

el gross mechanical power 0-8 POWET
el ' 3@ & Motor I ge

star-connected

el IL0021-12/687  (Tum Ou’er{
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(b)

iy
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Describe the operating characteristics
of amplidyne and metadyne along with
their applications.

Amplidyne 3R metadyne H Furm
Rl | 3% AT F W1 THA

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

Crest Tid, e Tfd ik faita (schedule)
T = afefi T =1 e w 5= 5, S

T ¢ #i Faif@ (schedule) 7y 5 wifia
gl . |

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

20

15

15

” Conﬁnued)
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& wgE H g W dielectric heating ¥
o fem A 3| gRe @ area of CrosS”
section 0-5 m? 3K 3geh Aes 2:5 cm 4

7R 25 megacycles/second I frequency
F I R S & ofk power absorbed
1000 watts &, @ heating % fIq 3T
employed voltage H JA R ADSl ED
relative permittivity 25 3 power
factor 0-046 T | :

PART—C
qAE—

13. (a) Draw schematic of a difference
amplifier. Explain its working and
- derive various figures of merit. Also, give

- an overview of its various applications. 20

W& difference amplifier 1 IeHEg ARG
S| TR FE-TUTE w aEn ok Sud
fafia figures of merit = feret | so% Rifyy

| ITTENT T aAE off H -

(b)) What is noise bandwidth? Explain the
relationship between it and 3 dB
bandwidth. Show that for an R-C low-
pass filter, the noise bandwidth B, and ‘
system bandwidth B, 45 are related as . |

T .
By =—B
N =5 "3dB 15

01/FF/CC/M-2021-12/68 ~ (Turn Over)
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Noise bandwidth i 2? zud 3 3dB
bandwidth & s @eY amend| fard fs R-C

low-pass filter & fT noise bandwidth
By 9N system bandwidth Bzgg #

BN —EBSdB H‘éfﬂ%l

2

Show that in a frequency modulation
(FM) system, the output signal-to-noise
ratio (SNR), assuming sinusoidal

modulation, is given by (—S—) =§ Xﬁz%
, N (o) 2

(c)

where B is the modulation index for FM. 15
fe@mg f& frequency modulation (FM)
system ¥ output signal-to-noise ratio
(SNR) #t (E) _3.p2y & yw e

NJo 2 -

gFal &, 3FR modulation sinusoidal o,

w&f B = modulation index for FM. ’

What is amplitude modulation? What
are the different forms of amplitude
‘modulation? Write expressions for total
power and noise in AM signals. 15

14. (a)

Amplitude modulation =1 27 Amplitude |

modulation ¥ ffm form =« 87 AM

;i%nal ¥ total power T noise % FIF
.

01/FF/CC/M-2021-12/68 ( Continued
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(b) An audio .
10sin2n %x 500t 18 used 05t
te a carrier of 5051n21t><1 .

modula
Calculate—

(1)) modulation index;

(ii) " sideband frequencies;

(iti) ammltude of each sideband
- frequency;
(iv) total power dehvered to the load of
600 Q,

() bandwidth requlred

(vi) transmission efﬁc_lency 25

sin27 x10°t ‘&?f audlo
10sin2n %500t @
o frr wman 31 f=

_@ carrier 50
~frequency 31gnal
~ amplitude »mo_dul_at
(i) Modulation index
(ii) sideband frequencies -
- (iti) Amphtude ~of each sideband
frequency - YO ,
(iv) Total power dehvered to the load of
600 Q- T T G VRS A o R
(v) Bandwidth réquired a

(vi) Transmission efficiency

01/FF/cC/M-2021-12/68 . (Tum Over)i i
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15. (a)

(b)

( 22 )

How is a transistor represented as a
two-port  device? What are the
advantages of the h-parameters? Define
the hybrid parameters for a basic
transistor circuit in CE configuration
and give the hybrid model.

%3 U transistor $ two-port device i
@ T ST 87 h-parameters & ¥ AN
£7? CE configuration ¥ basic transistor
circuit ¥ fT hybrid parameters @I
gfonfyd & 3R Rﬁ? ft hybrid model
R R

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.

IR yunfert § I fafiT antenna pattern
3R parameter H G| Y% & o il
off gugmt| ws Hertzian dipole % radiation
resistance @l Yal M| ' o

For a pyramldal horn E-plane aperture '

ag =104, deterrmne— ,,
() length L; ‘
(i) H-plane aperture ay;

10

15



(23 )

(i) | flare angles 8 and 64;
(tv) beam widths;
(v) directivity.

Take §=0-2) in E-plane and 0- 375x1n .
H-plane.

5
Pyramidal horn . E-plane

aperture

ag =10\ % fou fm = g =t . |

() S L

(i) H—plane aperture Qg

(iii) Flare angles 9 E 3R 9y

(iv) Beam widths

(v) D1rect1V1ty ,
TH & % E-plane ¥ 5 =0-2% 3 H-plane
.ﬁo 375x%| IR e

()

A parabohc reflector antenna has g’ain» L
of 1500, when operating at wavelength - |
of 10 cm. Calculate— | ‘

(i) the reflector diameter;

(i) the half power beam Wldth (HPBW) e

10 cm wavelength W ‘{F:ni%aa W Ty @ -
parabolic reflector antenna = gain

1500 &1 f= i e = .
(i) Reflector dlarneter

(u) Half power beam w1dth (HPBW)
01/FF/CC/M-2021-12/68 (
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(d) With a neat circuit 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. 10

Th 9 circuit diagram % g7 o N-P-N .
transistor # IGT FQ g¢ Darlington
pair connection % operation &1 U H |
“Darh'ngton pair W& IWM  super B
transistor #I T a1 817 wer W)

* k Ak

SR



