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(b)

(c)

(d)

(e)

12Y—100/29

(2)

For R-L-C circuit shown in Fig. 2, the
switch is closed at ¢t =0. Determine the
nature of voltage across the capacitor if
all initial conditions are zero.

ﬂlT Tl

Fig. 2

Find the electric potential at a point on
the axis of a uniformly charged circular
disc whose surface charge density is o.

What are meant by primary and
secondary standards? With an example,
explain how these are wused in
day-to-day life.

Represent p-n-p and n-p-n BJTs by their
physical arrangement arnd schematic
symbols indicating positive directions
for currents.

ABJThasaa=0:-99,ig =Ig =25 pA and
Icgo =200 nA. Find—

(i) the d.c. collector current;
(i} the d.c. emitter current;

(iii) the percent error in emitter current
when leakage current is neglected.

10

10

10

10

( Continued )

(b)

(7))

{iii) speed of the rotor magnetic field with
respect to the rotor, (iv) speed of the
rotor magnetic field with respect to the
stator, (v) speed of the rotor field with
respect to the stator field.

A 3-¢, Y-connected cylindrical rotor
synchronous generator, rated at 10 kVA
and 230V, has a synchronous
reactance of 1-2Q per phase and an
armature resistance of 0-5 Q per phase.
Calculate the percent voltage regulation
at full-load with 0-8 lagging power
factor.

* %k

12Y—100/29
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3.

*.

5.

12Y—100/29

(@

(b)

(@

(b}

(@

(b)

(4)

For the impedance function given below,
realize Foster I form network :

_ (2 +1)(s? +3)
Z s{s? +2)(s? +4)

Determine an R-C network from the
driving-point impedance function

_10(s+1)(s+3)
s = sis+2)(s+4)

A charge Q, =129x107° C is placed in
vacuum at a point P,(-0-03, 0-01, 0-04).
Find the force on Q, due to a point
charge Q, =110uC at a point
PR(0-03, 0-08, - 0-02). :

A long cylindrical wire of radius R
carries a current i; distributed
uniformly over the cross-sectional area.
Determine B at a distance r from centre
of the wire, r <R and r > R.

Represent Maxwell’s equations in both
integral and  differential forms,
expressing their physical meaning.
Develop Laplace equation for free space.

Explain the functioning of Kelvin’s
double-bridge method to measure very
low resistances. How do you increase
accuracy of measurement?

20

20

20

20

20

20

{ Continued )

6. (a)

(b)

7. (a)

(b)

12Y—100/29

(S)

Explain two-wattmeter method to
measure 3-¢ unbalanced power. 20

Develop an experimental scheme to
localize an open-circuit fault in a cable.
Indicate precautionary measure to be
taken. 20

The amplifier of Fig. 5 uses a silicon
transistor for which Vggy=0-7V.
Assuming that the collector circuit
presents no limitation, classify the
amplifier according to bias (Class A,
AB, B or C} if—

(i) Vg=1-0V, v, =0-25coswt (V)

ii) Vg=1-0V, vg =0-5coswt (V) .

(iii) Vg =0-5V, v, =0-6cosot (V)

(iv) Vg =0-7V, vg =0-5coswt (V) 20

Fig. 5

If the emitter-base junction of a
transistor is modelled as a forward-
biased diode, express h;,, in terms of
emitter current. 20

{ Turn Over )
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(b)

. istic curve is shown in Fig, 1(b).

Contyol 7

(c

(@

fe)

0

12Y—100/30

(2)

Obtain the transfer:function of a two-
phase a.c. servomotor shown in
Fig. 1(a). The torque-speed character-

Reference

Fig. 1(a)

' Fig. 1(b)

Define BIBO mﬁmgrq The o@oﬂ loop
transfer function of a unity negative

feedback system is given by

(s+3)(s+5)(s2 +25+2)

Determine the value of K for which the
closed-loop system is stable.

Gl =

Explain the working of a three-terminal
reverse-blocking thyristor using two-
transistor model. Draw the thyristor
characteristic and explain it.

Explain the functioning of a two-pulse
converter with free-wheeling diode.

Explain the functioning of a d.c.
chopper.

10

10

10

10

10

( Continued )

12. (o)

(b)

13. (o)

)

14. (a)

12Y—100/30

( 11 )

A differential amplifier has a differential
mode gain of 100 and a common mode
gain of 0:01. Calculate CMRR in decibel.

Explain the terms (i) _owmmo modulation

and (ii) frequency modulation. Present

schemes to generate phase-modulated
and mwmncgo%.goaﬁmﬁoa mﬁﬂ&m

An mb.-ﬁ:ma omSQ resonator. ownwmﬂmm in
the TE;;, mode. The cavity is square,
X = z; = 80 mm with height y; =35 mm.
The cavity is of copper with moE Emﬁsm

inside. Find" (i) resonant wavelength,

(ii) resonant frequency, and (iii) Q.

Through block diagram representation,
explain the functioning of Time Division
Multiplexing (TDM). Explain the role of
each block separately.

Discuss the functioning of a two-stage

direct coupled amplifier (DC amoplifier).

How is it suited for communication
system?

For an antenna with field pattern
E. = sin6 sin¢
n @ G
where 6 =zenith angle (radians) and
¢ = azimuth angle (radians), (i) plot the
normalized power pattern as a function

10

20

20

20

20
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(4)

() Find the average values of output
voltage and current.

4. (a) A three-phase fully controlled bridge

)

5. (a)

12Y—100/30

rectifier is fed from a three-phase
balanced supply at 400 V and 50 Hz.
The load consists of R=15Q and a large
smoothing inductance causing a perfect
smoothing. Determine the average value
of the load voltage, current and power
dissipation for a firing angle of a = 75°.
Assume the thyristors and supply to be
ideal.

A wmnmvmow system has open-loop
transfer function

Kis+

Gl His) = X623

(s+1)
Sketch the root locus, “illustrating
salient points and - explain its
construction.
A single-phase bridge converter fed from

a 250 V, 50 Hz supply is used to control
the speed of a separately excited d.c.

motor having an armature resistance of

1-5Q and inductance 30 mH. The back
e.m.f. at one speed of operation is 100 V
and the converter control angle is 30°.
Determine the average and r.m.s. values
of the armature current, the power
input to the motor and power factor of
operation.

20

20

20

20

( Continued )

(9)

motor drives a fan load

characteristic

having

T, =(1-4x107%) @2,

Calculate the range of firing angles. 20

| (b) (i) In a certain owmmaummob, the meter

readings are as follows :
kWh : 98600 units
kVARh : 58000 units

- KVA : 180 contracted -

., demand=150 kVA
Billing charges : ¥ 4-25/unit
Demand charges :  250/kVA
Extra charges for low p.f. : & 1,000

per 0-01 of p.f. when

less than 0-85
Prepare the bill for
charges.

p-f. is

electrical

(i)} The readings in the next month are

as follows :
kWh : 76600 units

kVARh : 51600 units
kVA demand : 145 kVA

Vq,mvmhm the bill.
SECTION—C
11. Answer any four of the following :

(@ A signal g s
91() = exp (~at)u(t), where a. > 0.

20

defined by

() Find the function g3 (t) obtained by

convolving g, (f) with itself,

12Y—100/30

{ Turn Over )
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(@)

(e)

7. (a)

12Y—100/30

: v~0nooa<o
,andvccos system?

(6)

.Explain what is meant c%l.

(i) load factor;
(i) diversity factor;
(iti) contribution factor.

Discuss the o&mwwnﬁmnmﬁnm of different
~om&m .
A ﬁd.mm -phase Epo has a _Em impedance

of (0-6+,0-6)Q and rmm a load of

900 kVA. If the nnoQSbm'ona voltage is
to be 3300V, find the sending-end
<o=mmm mou. load pf. (i) 08 lag and

(i) 0-707 lag. -
-What are the different Qﬁmm of faults

that: can occur on = distribution
networks? Explain them 5:& line
diagrams.

What are the objectives of w,&wﬁczmos
protection? What are the different
devices Cmom ‘in - the

A 600 kVA, mSW_o-ﬁUmmm memmou.gmn

‘with 0:012 p.u. resistance and 0-06 p.u.

reactance is connected in parallel with a
300 kVA transformer with 0-014 p.u.
resistarice and 0-045 p.u. reactance to
share a load of 800 kVA at 0-8 p.f.
lagging. Find how they share the load
(i) when both the secondary voltages are
440V and (i) when the open-circuit
voltages are wmmﬁmoﬂ:\m@ 445V and
455 V.

10

10

10

10

20

. { Continued )

8.

(7)

(b) A 50 hp, 50 Hz, 415V delta-connected

(a)

induction motor “has a° full-load
efficiency of 0-85 and power factor 0-75.
The power mmoﬁoH is to be improved to 0-9
CmEm static om_umﬁﬁowm

Determine (i) rating of capacitor bank
kVAR and (ii) omﬁmo;mboo 0». each unit, if

they are connected 1) mm mn:m and
, @ as star, SE., R

A mz§ 11kV,  8-pole, 50 Hz
~ synchronous generator  having
saturated synchronous reactance of

-~ '+ .0:5p.u. is synchronized to 11 kV bus.

9.

)

‘to-  ground. .. The
cre 7620V /240 V,
,i;ﬁu@&goo.:

Calculate its synchronizing power and

- torque coefficient per degree mechanical

shift of rotor angle (i) at no load and

(i) at full load 0-8 lagging p-f

A ‘m.mim_orﬁwmmn. 3-wire &ma,oﬁaob line

120 V-0-120 V, feeds a Hom.a ow 10 kVA

line-to-line and 3 w<> on ‘each line
S transformer . is
25kVA: “with 5%
~The - line - impedance is

. j0-05Q per wire. Calculate the fault

@

12Y-—100/30

current and fault MVA for L-L fault

1 km from the transformer..

A m ﬁo_o. 50 EN Enmo-vrmmo Eacoﬁos

motor running on full load ao<&ovm a
useful torque of 160 N-m when the rotor
e.m.f. makes 120 cycles per minute.

20

20

20

Y Tum Over )



