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(a) Determine the Thevenin Resistance for the ci-cuit

shown in Fig. 1(a). 10
| < i mm—
41 |
90 % §ISQ | .\
. €
)
O 1 -
Fig. 1(a) K7 V8
i J L

(b) Determine current I through the*10 Q resistaaces
shown in Fig. 1(b) below‘c\ | ; 10

10 Q
AN

51<> 10Q 10Q
100 ,

100

<
Vi -
b Fig. 1(b)

(c) A PMMC instrument has Zull scale deflection
1 curretit of 1 mA and internal resistance of 50 Q.
How this can be converted into an 1 A ammeter
«.and 100 V voltmeter ? How the above instrument

"" dan be converted to reac ac voltages ? 10

(dy What are different types of Electrical resistence
strain gauges ? Strain gaage with gauge factcr of
2 is fastened to a metalh- member subjected to a
stress of 1000 kg/cm The modulus of elasticity
of metal is 2 <10° kg/cm Calculate percenzage
change 1n resistance of tae strain gauge. What is

the value of Poisson’s retio ? 10

*2* ‘ {Ccntd.) -
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(e) A wattmeter is connected as indicated in thz

()

following Fig. 1(e).

' /&\Wattmeter
a O— \ (VL -

Fig. 1(e) A |

Calculate the wattmeter eadin\, uming, 3 phase,
400 volts, 50 Hz balanced $upply, with phase
sequence abc. V. 10

-

Consider the feedback cont-c r-;ystem shown in
Figure given‘belilw : |

R(S) A 10 C(s)
\ s+2 4
4
Y4 Fig. 1(f)

h
Th;i‘gbove system is subjected to unit impulse
input. _

(i)‘fl Obtain the expression for c(t) and time
/

constant.

(11) If the feedback loop is osened, what would
be c(t) and the associatzd t:me coastant ?

(iii) In which of the above two ceses, the response
would be faster ? | 10

3 (Contd.
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(g) For the feedback control system shown below,

RG) <. | s+l | [K C(s)
s+5 s(s+1) g |
Vo« 4
(‘)
Fig. 1(g) R VP

—

determine the sensitivity of closed loop-{;énsfer
function with variatigniin piran,:x'eter ‘K’ at

w = 1.5 rad/sec. ASsume; the nérmal process
parameter value of K i§ 1 10 |
(h) List at least two es entiallr perties of each material ‘

that are necessary for constructiofi of medium rating

power transformer. r- 10

2. (a) Two mqt;aﬁ‘y coupled identical coils are connected
| in serfés having self inductance L = 4 mH and
mutual inductance M = 2 mH, what is the
_ rﬁax;fhum ratio 'of two possible values of effective

| - inductances ?

.‘ ¥ .
tquetermine the coefficient of coupling between the
}wo coils. 10
_ (b) The following readings were observed when
y measuring a voltage.
| } |
k., SSNo.| 1 |2 3)a[s5]6]7]s3s
r Volts | 532 | 548 | 543 | 535 {546 | 531|543 | 536
4 (Contd.)
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Calculate :

(i) Average deviation
(ii) Standard deviation
(iii) Probable error of on: reading. “l
: ' ‘< o N
(c) Determine the E field using Gauss’s law causéd «

by a spherical cloud of e'ectron with a \'olume/
| charge density . F F

-~ 1"'
S~ - -

3. (a) Determine the valud of thé vAriable resistor R ir
Fig. 3(a) such that maximt pogver is absorbed

by 2 ohm res@or 10
3 Q r'
< { AA

| _.h—_" 30 39’—2
oy 2Q
1 ‘O % | R |

" Fig. 3(a)

(b) \&urrent of — 8 + 6/2 sin (wt + 30°) amperes
s passed through a centre zero PMMC meter and
‘movmg iron mete~. What wou'd be their readings ?

k <2 10
(¢). If we consider yz-plane of a Cartesian co-ordinate
o system as an interface between two dielectric

5 (Contd.)
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(a)

(b)

mediums having €, = 5 €, (x> 0) and

€,=3¢€,(x< 0), then find the expressions for

D andE, in medium 1 and D, in medium 2 with

known e]ectnc field in medium 2 1S E = 101 + ,_01

16'

L |

‘A two port network follows the following vpltage- 'r

current relations : »
= _ 5 W
| [[ =2V, -V, L { ( $.
21, = -2V +4V - *
Determine z-paramegers af the network and its
T-equivalent circuit. 10

‘The field of adc servomotot is sgparately excited
by means of ade arnpllﬁel.| of gain K, = 90. A

voltage propertional to field Current is now fedback
negatlvel)'_ fo the amphﬁer input as indicated in
followmg figure. Determine the value of K so that
ﬁeT‘-;i time constant is reduced to 4 millisecond.

i i L=2H 10

e K | KR

Fig. 4(b)

6 _ (Contd.)
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(c) Explain the behavior of ferromagnetic materials '
above and below the Curie ‘emperatire. to
5. (a) Show that the voltage V across R shown in
Fig. 5(a) is incependent of R at radian. frequenu; h
w of voltage source when w L C = = WL G =@ s,

Find also the expression of lhIS voltage -1G /

. |

D e }j

F1g 5(a) *

(b) A unity fee@b{ck control system is characterisec
by openldc.p ansfer function

< d(s) = K(s+13)
{ L~ s(s+3)(s+7)

{Usmg liouth s eriteria, determire the valie of gain
K for which svstem will be limitedly stable ?
0, determme the closed loop poles for this value

( t\, 10
v (o) hat is the term o/we called ia the study of EM

; waves ? Find general expression of atenuation
& ,:constant o and relate with skin depth 8. Prove that
the skin depth 6 is independent of frequency when

> i c/owe << ] (poor uonductor) and decrezses with

frequency when 6/me >> 1 (gcod conductor).
10

A (Contd.)
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(b)

(b)

| R(s)

Find all the four canonical forms of the impedance
z(s) = s + 1. State 1f you observe some specia_ity
in these realisations. 10

K(s® + 65+ 10) -
s'+25+10 <
H(s) = 1. Obtain K = 0, K = o0 points in roorloci.

The system is described by G(s) =

Show that the root-loci are arcs of a circle eentr=d |

at origin with radius equal to V10 o Vi v I},O

How the four quantities E, D 1 and% aflé related
to each other in static aghd ,tinf varying fields ?
Name the relation asflaw§. Give the value of
divergence and curl eack‘q antity. 10

Determine overall z-parameterS whed two identical
2-port network.s*wh Z, = A, =7, = 2y, =282
are connected, 1# cascade. 19

E
The block—d‘lagram of the system is shown 11
Fig. 7(b) given below :

L7, 10 o C)
K +2) T >
s (s+ 3)
\'4
_ Fig. 7(b)
E}btain the phase crossover frequency. 10

What is the difference between the coaxial cable
used for power line and the one used in an
electronic circuit ? Derive an expression of
capacitance for such a cable per unit length. 10

3
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1
' (Conventional) e “;
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before attempting the questions » -
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Question No.1 is compulsory.
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All questions carry equal brks. The nurmter of marks carried by
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Unless otherwide mentioned, symbols ana notations have their
usual standdrd n‘zéanings.

Assume'{suitable data, if necessary, and ind’cate the same clearky.
" y N -
Neat S@tqhes may be drawn, wherever req.ud.ed.

: P
( All parts n}.i sub-parts of a question are to be attemmpted together
in the answer book.

w . Attemp s of questions shall be counted in chronclogical order.
Unless struck off, attempt of a question skl be counted even if
K‘ attempted partly.
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1. (a) A 373 kW dc motor has a Zull load speed of

1145 rpm. The armature current at “ull load is

75 A and the friction, windage and core-losses

are 8000 W. If the flux in each pole of the motor .

is reduced to 60% of its rated value and (1':
~armature current is 75A, what is the, ¥ / <
electromagnetic torque developed by the '
motor ? — ) 4 '

<3, F

(b) In a 4-pole, 50 Hz single-phase 113\(\1uct10f1 motor

the power absorbed by th> sforward) and
backward fields are r pec ivelyl 200 W and
21 W at a motor sp=ed of 1440 . The no-load

rotational loss is 41 W. Compute t e shaft

torque at the aboye ipeed. 4

1 .
() ) Comphp poir-t-to-point HVDC links and

b_ack-:co—back HVDC links anc mention
h théil: applications. .

'fii) Dis‘éinguish between unit commitment

_ - and economic load dispatch. 245
1\
d) What do you understand by infinite line
- ' and infinite bus ?
)11) Discuss the physical signifizance of Surge
Impedance and Surge Impedance
r Loading ? 2+2
"A-GTD-O-FDBB 2 [Contd.]
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(e) The parameters of FET used ir the amglifeer
given below are g = 4 mQ and ry = 3C k2.

Asstuming C to be a short circuis for the given

frequency, determine the small signal votage

. “ o'
gain. 7 ‘4 N’
1wk © ~l‘ (:
RS’ . :; g "

=

] F
1MQ S Rg : ‘ a7
Vg ’\D F . 1

Ve _—— \
2

() The followingiﬁ%ure showsftwo master-s av=

RS flip-flops vaing a common clock inout.

Constrlig!_i a timing diagram showing th=e
responses of master and slave lazches in each
ﬂ*ii)-ﬂ;p to two clock pulses. Assume all latches

{ are initl;'ially reset. 4

‘d‘ M/S1 M/S 2
)

: 1 y 1—S Q S Qt—
( CIOT\\ -4 Clock _

< Clock
0+HR Q R Q—

-

4 (g) Write the different modes of 8253 IC. 5

A-GTD-O-FDBB & [Contd.
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(h) What are the limitations of the first order PLL
for FM demodulation ? Explain how this is
overcome 1n second order PLL.

(i)  Derive an expressicn for r.m.s. output voltaze of
a 1-phase AC voltage controller feeding an R-L
load. Draw the circuit and waveforms.

) A dc motor is fed from a 220 V DC supply / ’

through a chopper circuit operating on constant
chopping frequency of 800 Hz. The apmature B
and series field resistances are 0?28!‘2. and F
0-04 Q respectively. The bacle émf of the thotor

is 170 V. Find the ON afid OFF |periods of the
chopper. Assume armagure ITrre t is 50 A.

2. (a) Atransformer hasa maximurTéT_ﬁcig;lcy of 38%
at 3/4th of its full load at unity p.f. The iron
losses equal watts. Compute the efficiency
of the tramsformer at 50% and 100% rated full

1

£

load atthe same power factor. , 19
o

(b) A (006 MW control area-1 is interconne:ted
'[ with eontrol area-2. The 1000 MW area has the
« 4 system parameters as follows :

amping coefficient = 0-01 p.u. MW/Hz and

:’D\‘ R = 2 Hz/p.u. MW
/AP, =001 p.u. MV.

5000 MW base. Compute the static frequency

K‘ JArea—Z has the same parameters of the
> drop and static tie-line power. Cons.der

5000 MW as base. 19

A-GTD-O-FDBB 4 [Contd }
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(¢) A 1l-quadrant chcepper feeds an RL load
comprising a resistance of 10 ohms and an
inductance of 15 mH and is fed from a 110 '/ dc.
Determine the (i) minimum and maximum
values of load current (ii) peak-to-peak ripple
(iii) average value of load current. Assame
chopper frequency is 500 Hz, duty cycle :__!;-5

: . {
and current is contir:uous. < 4

(d) Why is TDM superiar to Mih PAlsd sy!stem ?
Draw the circuit diagrdm of a BWM modulator

using 5355 timer.

3. (a) A 3-phase, ,&-pole alterpator /is to be
synchronizeq an inﬁnittla bus of frequency

50 Hz. E‘_h_lée synckronizing lamps L;, Ly and

Li are, connected between the phases RYB and

_ 'RBY '?f the alternator and the hus bar

{ respectively. Determine the sequence in which

Y4 «the lamps will become dark and the frequency

( To;‘amps becoming dark if the speed of incom ng
/ generator is (i) 1490 rpm (i) 1510 rpm. In

‘ which case synchronizing switch should be
k‘ 4 closed and why ?

-

F

A-GTD-O-FDBB 5 [Contd.]
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(b) A single-phase ac regulator :s usz2d to cortrol
the power output of a heater. The suppl¥
voltage is 220 V, 50 Hz and th- res stance of the
heater is 100 Q. If the regulator is operated at

waveform across the regulctor. Derive the , ~

expression for input p.f., power output afid

- 1

input current and determine tkeir values. y 20
L ‘ (

(¢) The folowing circuit igfused % Simul&{tion of

inductance by OP-ANP : \

VAR —
4, F: (”
\- £
st N
c' >
<28 g =
§

B .

SN N

' Show that we can have a tuned circuit, if we

> connect a capacitance between A and B and the
k / maximum Q of the inductance is obta:ned when
1
W=—— 1C+5

- r - C,/Rle .

A-GTD-O-FDBB 6 [Contd ]
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4, (a) A single-phase fully contro led bridge converter
13 used to control the speed of a separately
excited dc motor. A rezctor of 50 mH is
connected in the armature circuit. The
converter is ccnnected to 22C V, 50 Hz supply 4
and is operated at a firing angle (o) of 90°. The (“ ':
back emf of the motor is 18) V. Draw the output / 4
voltage waveform of the converter rmd f
determine the peak value cf current drawn. |
Neglect the resistance and reactarice. of cr'
machine arma-ure. N { "; ; 15

&2 '
(b) A power system to which a zenerator«is to be

connected at & certaln bus may be represented

by the Thevenin’s voltage) £, = 09/0° p.u.

in series with Z, = 0-2Z 90¢ p.u. When
connected to th&system, E} >f the generator is
1-4 /308 1‘3 Synchronows reactance of the

generator on the system bzse is 1-0 p.u.

) : f_Find the bus voltage V, and real power (P)
iand reactive power (Q) transferred to the
{ - system &t the bus.

i) If the bus voltage is to be raised to
|Vi| = 1-0 p.u. for tre same P transferred
| to the system, find the value of Eg
‘ required and the valae of Q transferred to
the system at the same bus. Assume all

/
the other system emrr f’s are unchanged in
’ magnitude and angl=2, “hat is, Thevenin’s
voltage and impedamnce are constant. £
A-GTD-O-FDBB 7 [Contd. |
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(¢) Draw a logic diagram showing how “our
exclusive-OR gates, four AND gates and two

OR gates can be connected o construct 1 2-bit

5. (a) The figure shows single line aiagram of a How er.
system with generators at buses 1 and 3. Tae
voltage at bus-1is 1-05 /0°_ p.u. and® t“.E}l§-3, F
| V] = 1-04 p.u. Lire imped i&stare in pau (4nd

4

the line charging susceptanees agre negle:ted.

Obtain the state vectorfafter dre jteration using

Fast Decoupled Load Flow. " 1)

r
“4 I
-
J ,
@ . 44 (002 +j004)p.u. (9

L
—Hm N -
o . =
@1(0-0{1 +j0.03) p.u. I Py = 400
\ (0-C125 + j0-02F )o.u

Staclel L; Q, = 250 MVAR
V, =105 Lj p.u. @
{ 1\ é P, = 200 MW
| Vg | =164 p.u.
o ‘ 0-1< Q<15 pu.
r
A-GTD-C-FDBB 8 [Contd ]
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(b)

(¢

The following circiit is used as a CE amplifier
employing potential divider bias. If hg, = 5J and

Vpp = 0:6 V, determine the values of RC, Rg.
RB1 and R32 for quiescent operating I~ = 1 mA

and v, =75V. Y
CE .
| €
Assume RB = RBl |1 RB2 = 10 RE " "'15/1 |
+15V __r \ r
I ™2
S
Rc (
R .
Bl | I
C \ i

. A manufacturing plant 1"15es 100 kVA at (6 p.7.

motor is added to the system to improve the

” \egging under normal operation. A synchronous

|

/

overall power factor. The power required by the
synchronous motor is 10 kW. Determine the
overall power factor when the synchronous
motor operates at 0-5 p.f. leading. What must
be the power factor of the motor to improve the
overall power factor to 0-9 lagging ? 15

A-GTD-O-FDBB 9 [Cortd |
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6. (a) A three-phase power system consicts o a
' synchronous mach:ne connected th-ough a

lossless double circuit transmission line to an
infinite bus-bar. A faull oecurs on :he
transmission line. The maximum power "
transfer to this system is 5 p.u. during (1':
pre-fatlt condition and immediately pricr to d)e - / \
instant of the fault, the power transfer ‘i :
2-5 p.u. The power angle curves d-iring the fault
and post-fault conditions have peak dvaluzs ¥ °

of 2 p.u. and 4 p.u. respectiveiry. Détermine f
the permissible increas 1n‘\ the fnéu_lar |
displacement, between the yolta 2s at the twe |
ends of the system bgyond which the circu't i
breakers could not clear the faulffin time for the |
system to remain in synchron y 10 4
() - A 1-phase bridgegnverter is fejﬁl'n*g an R-L load |
withR=8Q, L 04 H. Find the load voltage |
and curre ttlgessmns for sthe first twn half
cycles w1;|;h ectangular wave outp it at 50 Hz .
The 1nput to the inverter is 220 V. 10
(c) Shi how the counter shown in tae following :
,{ figure cAh be configured to operate as a m:d-12 1
.} counter : 10 i
Tl |
e
i
CLKA a2 i
“_c> 1
CLKB cd 1
(=
vo 4|
WL
A-3TD-O-FDBB 10 [Cortd.]
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(d) Two synchronous generators are operating m
parallel and supplying a load of 2:5 MW at
(-8 p¥F lagging. Generator ‘1’ has a no-load
: . frequency of 515 Hz apnd a slope (Spl) of

——

12
1 MW/Hz. Generator ‘2’ has a no-load frequency  “ ‘1 .
L |
of 51 Hz and a s.ope (sz) ot 0-8§ MW/Hz, o Y /1 \
F

(1) At what frequency is this Eystel;n

' operating, end how much power :§ gshared? * 4
-~ F
by each of the two ge-n.era&ms ? ( "{ '
i 1 h,
(ii)) What will be thefSystent frequency and
generated powets, iffi the governor set
point on Gy is increase@ Ly 0-5 Hz *
(iii)) How can_the load be E(:.a.ns(érred from
Generatoil 9 to Genedrator ‘2 w'thout
chaig?'njthe system frequency ? 10
7. {a) T}ie single area control system shown in the !
figlre filas the following data :
{ Tp = 10 sec
Y4
- j\.\\ Tg = Tt = O
’ Kp =100 Hz/p.u. MW
“r ‘ R = 2 Hz/p.u. MW
\l / APpH =01 pu. MW
> o K;=01
A-GCTD-O-FDBB 11 [Contd.]
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Compute the error causel by -he stzp
disturbance of magnitide given abo7e. Prove
that the error is rediced ky increzsing the
given K;. Express the error -n secends and
cycles, if the system frequency i 50 Hz.

APp(s)

At L(8) w
+ G —
~ | o] 122
_ 1+ sTg) (1 +5T,) 1+ s']'p 1

1 =
R "

]

ames ar> used
atch betw=en
Y Explein crcle

£

4y ( T
(¢) (D How*s arge storad in an EPROM cell ?
HOY i 9t removed ? Briefly desc-ibe -he
mechanlsmq involved.

(b) What type of data tg
when there is a 12 i
microprocessor and I/O de/ic

stealing teclknique.

(i) ¥ /A 128 X x & memo-y is to be constructed
{ * ‘using 16 K x 8 circuits eact. of which Las

1 n active-low chip-select input. Draw a
4y logic .diagram showirg onl'j:r the
8 connections necessery for the chin-select

- \ inputs. It is not recessary ta show
address or data pins on tae individual
16 K x 8 circuits.

/' tests. What are the different tests »arriec cut to

(d)‘ Differentiate between type tesis and routine
kﬂ prove the ability of circuit breaker ?

A-GTD-O-FDEB 12
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