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Notes : (i) Candidates should attempt Question Nos. 1 & 5 which are compulsory and
not more than three of the remaining ones, out of which there should be at
least one question from each Section.

(ii) Marks carried by each question are indicated at its end.

(iii) Candidates should attempt questions from either Section ‘B’ (Heavy Current)
or Section ‘C’ (Light Current).
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(a) The block diagram of an electronic pacemaker is given in Fig. 1(a), where
K =400.
Desired heart rate 4 = Actual heart rate
r(s) ~ 70 1/s > c(t)
Fig-1(a)

(i)  Calculate the output c(t) for a unit step input.
(i1) Calculate the integral of the square of the error between the input and the
output.
(iti) Determine the steady state error for unit ramp input.
(iv) Determine the value of K for which the steady state error to ramp input will
he 0.02
(b) A second order system has overshoot of 50% and oscillation period is 0.2 seconds
for unit step response. Determine
(1) Resonant Peak
(i1) Resonance frequency and
(i1i) Bandwidth
(c) Find the transfer function in the following block diagram Fig. 1(c).
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K
Show that the polar plot of G(s) H(s) = ;3_*‘5 is a circle and find the centre and
20

radius of the circle. Hence draw the polar plot of G(s) H(s) = a2

Examine the stability by Routh’s criterion of the system whose characteristics
equation is 87 +s* + 283 + 257 +3s + 15=0.
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A step up chopper has input voltage of 220 V and output voltage of 660 V. If the
non-conducting time of thyristor is 100 W sec., compute the pulse width of output

voltage. In case pulse width is halved for a constant frequency operation, find the
new output voltage.

A linear continuous system has the following state space matrices :

7 5]z
a=| , . |B=|, |C=01 Cg D=l0]

(i)  Find the value of C, so that system will be completely controllable.

(ii) Compute the transfer function of the system.
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It is required to operate 250 A SCR in parallel with 350 A SCR with their
respective ON state voltage drop of 1.6 V and 1.2 V. Calculate the value of

resistance to be inserted in series with each SCR so that they share the total load
of 600 A in proportion to their current ratin gs.

A single phase bridge inverter delivers power to a series connected RLC load with
R =2Q and wL = 10 Q. The periodic time T = 0.1 m sec. What value of C should
the load have in order to obtain load commutation for the SCRs ? The thyristor
turn-off time is 10 p sec. Take circuit turn off time as 1.5 t,. Assume that load

current contains only fundamental component.
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SECTION - B
(Heavy Current)
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T 100 kVA, 440 V, forhell =R 7 52 steetaex % Frferfias sims & -
YU T feeT et = 340 Watts.
Gell U9 R &fq = 480 Watts
oS ARFET wferiy 75 °C w7 = 180Q
mﬂaﬂaqﬁawi%rﬁw%w = 0.02 Q.
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An 8 pole, 3 phase, 50 Hz induction motor runs at a speed of 710 rpm with an
input power of 35 kW. The starter copper loss at this operating condition is
1200 W while the rotational losses are 600 W. Calculate :

(i) Rotor copper loss

(i1) Gross torque developed

(iii) Gross mechanical power developed and

(iv) Net torque and mechanical power output.

A 100 kVA, 440 V, 3 Phase star connected alternator has the following data :

Friction and windage loss = 340 Watts.
Open circuit core loss = 480 Watts
Field winding resistance at 75 °C = 180Q

Effective armature resistance per phase = 0.02 Q.
The voltage applied to field winding is 220 V. Calculate the alternator efficiency
at 0.8 p.f. and at
(i)  half full load and
(i) full load
Explain how the equivalent circuit parameters of a polyphase induction motor can

be determined from no load and blocked rotor tests and per phase stator winding
d.c. resistance.

ue fort | (2 U W w1 U 220 kV/110 kV ZRawHR fSraeht wenst 220 kV. | 5@
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A bridge connected rectifier is fed from 220 kV/110 kV transformer with primary
connected to 220 kV. Determine the d.c. output voltage when the commutation

angle is 15° and the delay angle

() 0° (ii)) 30° and (iii) 45°

A line conductor is suspended from the cross arms by a string of 4 disc insulators.
Calculate the conductor voltage with respect to the cross arms if the voltage

across the second and third units from the cross arms are 13.2 kV and 18 kV
respectively. What is the string efficiency if leakage current is ignored ?
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The symmetrical components of a set of unbalanced three phase voltages are
V0 =06 £90° V' = 10 £30° and V2 = 0.8 £-30° Obtain the original

unbalanced phasors.

Differentiate between steady state stability and transient stability of a power
system. Discuss the factors that affect

(i) steady state stability and

(i) transient state stability of the systems.
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What is load flow solution ? Explain its significance in power system analysis.

What are the abnormal conditions in a large synchronous generator against which
protection is necessary ?
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SECTION-C
(Light Current)
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An amplitude modulated amplifier has a radio frequency output of 50 Watts at
100% modulation. The internal loss in the modulation is 10 Watts.

(i) What is the unmodulated carrier power ?
(i) What power output is required from the modulator (base band signal) ?

(iii) If the percentage modulation is reduced to 75%, how much output is needed
from the modulator (base band signal) ?

Explain the methods for demodulation of PAM (Public Amplitude Modulation)
Signals.

A parallel tuned circuit is resonated at 200 MHz with a Q of 10 and a capacitance
of 10 p.f. The temp. of the circuit is 17 °C. What noise voltage will be observed
across the circuit by a wide band voltmeter ?

Wnﬁﬁ?mﬁﬁﬁeszmcos u)mtaﬂﬂmwa?ﬁiﬂﬂﬁec=]3ccoswctﬁ
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U GEI0T AR & fafere uiaamar 500 Q & 1396 U6 200 Q & YR § 9y ffar ¢ | 38
IR AR 100 Watts @t ik =6t 819 X @1 &, df (H=feiiad sl 3d $RT

(i) RIEdH o p
(i) VSWR &AW
(iil) Tafad faaa =1 aE ﬂ 15

A single tone modulating signal e = E_ cos ®_ t amplitude modulates a carrier
ec=Ercos o, t.

(i) Derive an expression for the AM wave e(t).

(ii) Derive an expression for modulation index.

A transmission line has a characteristic impedance of 500 €. It has been
terminated in a 200 Q load. If the load is dissipating a continuous sinusoidal
power of 100 Watts, calculate the following :

(i) Reflection coefficient p
(ii)) VSWR on the line
(iii) Magnitude of reflected voltage.
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For a 1 cm X 2 cm rectangular wave guide, calculate the following :
(i)  Group velocity and phase velocity

(i) Cut-off frequency

(i11) Characteristic impedance

(iv) Possible modes assume f = 10 GHz.

Outline the relative advantages and disadvantages of PRIMARY RADARS and
SECONDARY SURVEILLANCE RADARS.
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Show that a satellite, revolving around the earth at a height of 35,888 km from the
surface of the earth, will be geostationary.

What is a satellite ? How are they classified according to their working ?



