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Time Allowed: Three Hours Maximum Marks: 200

Curnicichetes should cdternpt SIX quesfions, selecting TWO quesfions from Part A, ONE from Part ONE
from Part C and TWO from Part D,

PART A

1 (4] Prowe that the load impedance which abszorhs the mamimum power from a source is the
conjugate of the impedance of the source.

A loudspeaker 13 connected across terminals & and B of the networks shown in Fig. 1. What
should 1tz impedance be to obtan maximum power dissipation in it?

s B T4 1

Fud
(b} Find the current i(t) in a senies E-L-C ciromt composing resistor B = 400 inductor L = |
henty and capacitor C =%Farad when each of the foll owing drwing force woltage 12 applied:

{1) ramp woltage B (t — 27 (1) step voltage 4u (t—3) (1) impulse voltage 2 &/ (1)
2

{c) In the given circwit of Fig. 2, switch K 15 moved from position 1 position 2 & time t= 0. At
titne t = 0—, the current through inductor ‘L7 12 I and the woltage across capacitor “C7 18V,
in the polarity shown &t time t= 0+, current source 1y (8) and resistor Ba get connected to the
F; — L — C parallel circuit. Find the woltage Wi(s) and V() across the By — L — C parallel
cirouit.

.‘_31: | Pet
II {jhn'r )

{d) Find the initial and fina values of the following function, uang mtial value and final value
theorem respectively;

s -1
[5+ 1)[5+ 2)

fi
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2. {a) The given network of Fig 3 15 driven by a current source and is terminated by resstor By at

port 2. For this terminated 2-port network, calculate (1) transfer functions Go(s), ogp (3),
Zo(2) and Yai(s) and (2) driving point impedance Zy (50

2-port netasri
Fig 3 FosTsomTo )

1a
(b} Show that the [Z] and [4] matrices of the symmetrical lathice networl illustrated 1n Fig 4 are
respectively:
(z+2,)02 (2,-2))12
(Zy+2)i2 (2)-2,)i2
and
_[Zl )2 -2) 222,05 5) :|
| 2H(E-Iy) (Zy+ 230/ (24— 2;)
1a
{c) {1) Exzplain how the time domain response of a system can be detertmuned horn s-plane
plot of poles and zeros of its network function and from the transform of the network

S0UMTCES.

{11] For the network shown in Fig. 5, find the drving point impedance Z(z2), Locate the
poles and zeros of thiz function.

-
1F

= 20 ‘%‘H
o =
Fig 5
12
3. {a) Rﬁiﬂlat_ do vou understand by Postive Feal Funchon? Give its properties. Show that the
tiction

Fls)= P rag+a,

e bse by

with coefficients a1, &, b1 and bo asreal positive constants, 15 positive real 1f
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arby 5> (o - )

Hence check the positive realness of the function
_ s+ 6

a5+l

Zl[s
12

(k) Foint out the difference in the philosophy hetween Foster and Cauer form of synthesiz of a
given driving point imnpedance,
Find the second Cauer form of LC network for the impedance function
4 2
st + 105"+ 9
£ 5] = m—
{ ) 5 +ds

10

Gl[s:l
R(s)

(c) Give the hasic properties of signal flow graphs Find the Transfer function

for a system

whosze signal flow graph iz shown in Fig. 6.

Fig 6.
1a

PARTE

4. (&) Define magnetic vector potential

12

Denve an expression for the mutual inductance between two straight parallel wares of length
L, using magnetic vector potential.
(b} {1) & straght ware of length L 1z charged with electnaty of amount g per vt length.
This 15 placed near an earthed conducting sphere of radius r. The centre of the sphere
1z at a perpendicular distance “s” from the wire. The ends of the wire ate equidistant

from the centre of the sphere. Find the charge on the sphere Assume that the
distrihution of charge on the wire 1z unaffected by induction.

E;

(i)  What is the skin depth of current penetration in copper a frequency of 10% MHz. if
the resistivity is 1.7 = 107 ohm-cm.

{c) Show with usual notations, that
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Find ¥ =& ifthe field is varving harmonically.

12
5. (a) Detive the Helmholtz equation for E in the form
== 5E FE
VE — pT—— =[]
R

The electric field intensity associated wath a plane wave travelling 1n a perfect dielectric
medium 15 given by

Eelz, /=12 cos(2nx 107 t—0.1 m2) VWim
Find:
1) Velocity of propagation
{11) Intrinsic impedance
12
i) Explain what vou understand by Perpendicular polarization and Parallel polarization.

Civen two dielectnic mediums, medium 1 15 free space and medium 2 has g3 =45 and = py.
Determine reflection coefficient for oblique incidence 8; = 30° for

1) Perpendicular polarization
{11) Parallel polarization
12

() Derive from the Mawmwell’s equations, the povnting theorem, and explain the physical
significance of the terms involved.

12

PART B

fi. (a) Briefly explan i fferent mechanisms of polarization. & material has N elementsim® of
polatizability o
The total electric field acting on each element iz E+ E;, when E is the applied field and E;is
the addibional field caused by the presence of the polanzed dipoles. The simplest cal culation
for E gives the value Pf3sp. Prove that

Vo _ &1 where 5 15 the relative permittivity.
Jg s+
12

)] What are the properties of good insulating matenial s for use in Electrical Dewvices? How are
these properties affected by moisture?

Cive the classification of solid insulating materials.
12
{c) Briefly explain the following theories of brededown of liquid dielectrics:
{1) Colloidal theory (1) Bubhle theory (111) Electronic theory
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12

7. {a) Exzplain what vou understand by Ant-ferromagnetism and Fern-magnetism. Show the
variation of susceptihility wath temperature for the matenials pertaining to these phenomena

What are Ferrites ¥ Give their characteristics and applications.

12
(k) What are the properties that b gh conducting material s should possess ?
What are the materials used for (1) electrical contacts, (11) rtheostats, and (111) fuses ?
Cive reasons.
12

{c) {1) Exzplain Hall effect in semi-conductors What 15 Hall angle?

{11) Find the diffusion coefficients of holes and electrons for germanium at 300 K. The
caner nobilities in co®fvolt-sec at 300 K for electrons and holes are respectively 3600
and 1700, Density of carriers 13 2.5 % 10%/em?®. Boltzmann’ s constant,

K=138%10%7 degree™
e=1602x 107" C
12

PART G

8. {a) What 15 Wagner Earth ¥ Explain its use in conjunction with a bridge network. Draw rel evant
circuit diagrarm.

1a

)] Explain, with the help of a schematic diagram, the worlang of a storage type of cathode my
oscilloscope.

1a

{c) Fig 7 shows the bridge arrangement for measuning a small capactance Cy, C; and O3 are

equal high quality variable air capacitors. Cs 15 a fized high quality capacitance of much
smaller walue than the maximum value of Cs (ahout 1710 of C3). The following two bal ances
are obtained

1) with switch *3° opern, and with Ca at its mazimum walue, Cr 15 adjusted for balance.

{11) with switch 5" closed, and Cp left unaltered, Ca 15 adjusted to Cs to give a new
halance.

Prove that
Cr=C5% (Cy —Cy') F (CalCz + €73 Ca— C3C5)
IFR = 10006 Cy=Cy = 1000 wuF and Cs = SOuuF,

and assuming wvariahle capacitors are readable to 25uuF, with what accuracy could a
capacitance 1 WuF be measured?
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12

a. {a) What are ‘Resolvers’? How are they classified? Give their applications. Give the winding
configuration and principle of action of an el ectromagnetic resolver.

1a

(k) Discuss the advantages of electric voltmeter. Explain an electronic woltmeter using brdge
circuit for full-wave rectification.

A saw tooth woltage has a peal walue of 160 V and a timme period of 3.6 seconds as shown in
Fig & Caculate the error when measuring this woltage with an average reading voltmeter
calibrated in terms of rms walue of a sinusnidal wave.

’3|5'. ‘1.‘ Ma:

12

(c) Draw a functional hlock diagram and explain the principle of working of a digital frequency
tmeter.
1a
10. {a) What are the different methods of data transmission? Explain with the help of block diagram
a general tel emetiy system.

What do you understand by ‘Time Diviston multiplexing’ and Frequency Division
multiplexing ? Why are these done?

10

(k) What are optical displacement transducers? Discuss the two types of principles of operation
ofthese transducers. What are Encoders? Why are they used?

1a

() Describe the basic components of magnetic tape recorder for, instnunentation using direct

recording techniques. Explain FM method of tape recording and give its advantages and
dizadvantages

1a
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PRI -
Time Allowed: Three Hours MMaximum Marlcs: 200

Candidates should attermpt FIVE questions in afl, choasing at least ONE from eqach section.

PART A

1 {a) Explain how multitaskang faclities are made availlable1n a digital computer.
1a

{h} Write a, FUNCTION SUBPROGEAM to compute the Euclidean norm of a given real matnz
A of orderr x s where the iz given, hy

0%
Euclidean nortn = [E E a;’f]
i g
10

{c) Distinguish between REOM, PROM and EFREOM.
1a

{d) Tiven the coordinates of two points X%, %, 2z) and Yy, v2, v2) wnte a SUBROUTINE
SUBPROGEAM to compute the distance hetween these points and the direction cosines of

the wvector Y.
1a
2. (a) Briefly explain the tents algorithmes and “anthmetic assignment statements” and give the role
ofeach in computation.
1a
(b} In so far as they relate to a digital computer, explain the foll owing briefly
{1) the advantage ofusing binary number system
fu)y  the function ofa CPU
fi1)  theuse of ized-point constant
1a
() Write a flow chart and write a FORTEAMN program which can calcul ate and print the value of
%, % 2— ..... % wath an accuracy of 5 decimal points.
20
SECTIOMN B
3. {a) Briefly describe the phenomenon of *hunting” 1n a synchronous machine. How 11t remedied?
1a
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(b} A single phase transformer has percentage regulation of 4 and 4 .4 for lagging power factor of
0.8 and 0.6 respectively. The full load copper loss1s equal toiron loss Caloulate

1) Thelagging power factor at which full load regulation 1s masirmuam.
{11) The full lead efficiency at unity power factor.
20

() Why are the compensating winding and the Interpole winding used in a universal motor for
ac operation? Draw the schematic connection diagram of all the stator wandings and the
armature ot an ac-operated senies (universal) motor.

1a

4. {a) Duscuss the advantages and dizadvantages of a nuclear power plant as compared to other
conventional power plants.

1a

(k) A two-hus system 12 shown in Fig 1 If 100 MV 1s transmitted from Flant 1 to the load, a
transmission loss of 10 KW is incurred. Find the required generation for each plant and the

pour recerved by the load when the system A 13 Rs 25/ Wh.
The incremental fuel costs ofthe two plants are:;

dF/dPs1 =0.02 P + 16 Rs / MWh

dF2/dPu = 0.04Pg + 20 Ra/MWh

2
” lLl
Lamd

Fant |

1
O]

A

=0
Plant 2

Load FDI wf) F:'!
g I
15
(c) With aneat diagram explain the distance relay protection scheme.
15
5. (a) Cive the computational algorithin or a flow chart for obtaining swing curves using modified

Euler’ s methaod.

(b} The followang test results were obtaned on a 7.5 KW, 400 V, 4 pole, 50 Hz, delta-connected
induction motor with a stator resistance of 2.1 Qiphase.

Maload 400 W, 55 A 410 W
Rotor blocked 140, 20 A, 1550 W

Ohtain the approxmate equivalent circuit model. &lso estimate the hreaking torgque
developed when the tnotor running with a slip of 0.05 has two of 1ts terminal suddenly
interchanged.

15
{c) Drerive the torque equation of a dcmachine,

1a

ettt Wwwstudents_uv|dha|n



studentsuvidha.in/
studentsuvidha.in/

SELTION €

fi. {a) Sketch the time-domain response cft) of a typical under-damped second-order system to a
step input 1t). On this sketch indicate the following fine-domain specfications:

1) maitun peak overshoot, My
{11} rige-time, t
1)  Settling time, t;
{1v)  steady-state error, e
{w) delay time
1a
{h} The open-loop transfer function of a unty feedback system 15 given by
Gz =Kls(Ts+ 1)
where K and T are positive constants.

By what factor should the amplifier gain he reduced so that the peas overshoot of the unit
step response of the systern 15 reduced from 75% to 25967

15
i) A unity feedback position control systemn has a forward path transfer fonction Giz) = Kfs
For unit-step input, compute the value of K that mintmizes 121 {integral square error).
15
7. {a) Tive the relative advantages and disadvantages of the two graphical method used 1n control
systems e.g Myquist plotand Bode plot
State with reasons which you would choose for design purposes.
15
(k) Determine whether the target time constant of the charactenistic equation given helow iz
greater than, lessthan or equal to 1.0 sec.
g+ 4t + e+ 4 =1
1a
{c) Show that the system designed by
=1 o 1 ox] [o
=0 0 1| & |+|0|=
x - - I | |
1z comnpletely state controll shle for all values of & b and .
15

SEEZTION D

8. {a) Draw the circut diagram of a C-MOS astahle multivibrator and derive an expression for the
period of oscillation.

15

(k) Draw the schematic circut diagram of a FET reactance modulator, explaining how frequency
modulation iz achieved with such a dewice.
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1a
{c) Exzplain how an OP-Amp can be used as
{1) wvoltage follower (1) RC - oscillator

15
a. (&) Draw the logic symhbolz and explan the operation of a D-type and T-type Flip-Flop.
1a
)] Discuss with the help of a crowt example, the purpose of providing
(1) negative feedback
fu)  positive feedback 1n amplifiers
10
{c) Explain the working of an emutter-follower and show how It performs the function of
impedance transformation.
1a

(d) AMOSFET has a drain circuit resistance By of 100 k0O and operates ot 20 kHz. Cal culate the
voltage gan of this dewice as a single stage amplifier. The MOSFET parameters are:

om=1.6 mAWV, r;=44 k01, C, =3.0pF.
Cae = 1.0 pF and Cyy= 2.8 pF
10

10. {a) Exzplain the principle of frequency modulation and 1tz advantages over amplitude modulation
for transmizsion of signals over communication channels.

15
(k) The auto correlation function of an apenodic power signal iz
Ricdm) = exp(—*20°) —cv 2 1<en
Find the psd and the normalized average power content ofthe signal.
1a
{c) Explain briefly the working of a PCM Communication system.
1n

{d) & signal fit) is band limited to fw Hz What restriction will apply to the sampling rate needed
for the fathful transmission of the squatted signal £(1) in a titme-division multiplexing
scheme 7
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