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This question paper has two Sections ‘A’ and ‘B’. Every section has feur
questions, attempt any five questions. At least two questions should be
attempted from every section.

All questions carry equal marks.
All the parts of same question must be answered together.

Non-programmable calculator is allowed.
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(@) Find the value of load resistance R; for maximum power transfer and also the

value of maximum power transferred in the circuit shown in Figure — 1 :
' 20

Figure — 1
(b) The circuit shown in figure — 2 is initially under steady state condition. The switch

is opened at t = 0. Find the voltage across inductance as a function of t.
Switch
t=0

Figure — 2
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(a) Define pointing vector. Starting from Maxwell’s equations show that the
integration of pointing vector over the closed surface yields the total power

crossing the closed surface in an outward sense.
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(b) Find output voltage V in the circuit shown in Figure — 3.

1kQ 1 kQ2
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Figure -3
(c) In the transistor circuit shown in Figure — 4, determine I, and V; and show that
the transistor is biased in the active region. Assume B =100 and V5 =0.7 V.

T+Vcc= 10V

1kQ2
20kQ2

a &

12 kQ2

Figure — 4
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Simplify the following Boolean expression and draw logic circuit using NOR
gates :

f(A, B, C) = ABC + ABC + ABC + ABC

Explain combinational and sequential logic systems and distinguish them.

Explain amplitude modulation, frequency modulation and phase modulation
giving their mathematical representations. Which modulation is mostly used and

why ?
Explain working of a superheterodyne type radio receiver with the help of a block
diagram.
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A single phase fully controlled bridge converter connected from a 230 V, 50 Hz

single phase a.c. supply feeds a highly inductive load. At delay angle of 30°, the

load current is 10 A. Determine : ’

(i) average load voltage and load resistance

(ii)  supply power factor.
(iii) average load voltage for the same delay angle if a freewheeling diode is
connected across the load.
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Explain principle of operation of an ideal step-up chopper and give its two
industrial applications.

Explain the following in brief giving justification :

(i) What type of winding is used in high voltage d.c. machine ?

(i) Shunt field winding is suddenly disconnected during operation of a d.c.
shunt motor.

(iii) Fractional pitch winding is used in a synchronous generator.

(iv) Synchronous motor can be used for improving power factor of an inductive
load.

The power input to the rotor of a 440 V, 50 Hz, 3-phase, 6-pole induction motor is
50 kW. The frequency of rotor e.m.f. at full load is 2 Hz. Calculate

(i)  rotor speed

(i) mechanical power developed

(iii) output torque if mechanical losses are 1 kW

g — T
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A unity feedback control system has open loop transfer function G(s) = —S—(S_:r—1—4_) .

Determine :
(i) Natural frequency and damping ratio.
(i) The maximum value of overshoot and the time at which it occurs.

(iii) The steady state error for a ramp input of 0.5 rad/sec.

Find time response of following state equation :

. -2 1 1

x0= _3]X(t);X(o)=[0] ,

Explain working of microprocessor with the help of a block diagram. How is it
interfaced with memory ?
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F, = 0.10P,2 + 20P, + 60 Z/hour

F, = 0.15P,? + 15P, + 100 ¥/hour
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The following details are related to a 50 Hz, 3-phase transmission line :

(i) Length — 10km

(i) Receiving end voltage - 10kV

(iii) Load delivered at receivingend — 1000 kW at 0.8 power factor lagging
(iv) Resistance of each conductor - 0.3 Q/km

(v) Reactance of each conductor — 0.4 Q/km

Calculate :

(i) Sending end voltage

(i) % voltage regulation

(iii) sending end power factor

Explain ‘Equal area criterion’, with example to determine transient stability of
power system. What information is obtained regarding stability of power system
due to this ?

The fuel inputs per hour of Plant — 1 and Plant — 2 are given below :

; =0.10 P,2+20 P, + 60 T/hour
F, = 0.15 P,% -+ 15P, + 100 ¥/hour

The maximum and minimum loads on each plant are 90 mW and 20 mW
respectively. The demand is 160 mW. Neglecting losses determine economic
operating schedule. What will be saving in ¥ per month from this schedule
compared to keeping equal load on both the plants ?
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Using universal relay torque equation, derive condition for operating of ‘mho’
relay and draw its characteristics on R—X diagram. Discuss its performance on
(1) arcing fault (ii) power swing.

Describe, with a neat diagram, the differential protection of a delta-star
transformer. Is it possible to protect against the magnetizing inrush current from
this method ? If not, then how can protection be done ?

What is Linear Variable Differential Transformer ? Discuss how displacement can

be measured using this.
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Explain how an unknown capacitance can be measured with the help of D’Sauty
bridge. What are limitations of this bridge and how are they overcome ? Draw
phasor diagram to illustrate your answer.

Explain delta modulation system. What are its limitations ? How can they be
overcome ?

Explain FSK scheme. Describe coherent detection of FSK signals. What should be
the relationship between bit-rate and frequency-shift for a better performance ?




