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The mumber of marks carried by each question 1z indicated at the end of the question
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PART A
1 {a) State and prove Millman's theorem. *
10
(hy In the network shown in Fig. 1, using Millman's ffeor otherwizse find the voltage

between 4 and B.

N

Flg. 1
{c) State and explain Th '3

orton’s equivalence.

fi

() Fig 2 shows th | Wonal equivalent circuit of an electronic amplifier. Circuit parameters
are as follggws:

0,9  R=1504k0

Sy AN fy =100 k)
&‘.i g,
$ a Ry R

Fig.2

Find current source equvalent of voltage source of WE; and hence find the walue of output
voltage Eg. Given Ez =500 m V.

G

2. {a) The circut shown in Fig 3 has been 1n the condition shown (switch © open) for along time.
The switch is then suddenly closed.
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Fig, 3
(1) What 15 the walue of v, before and immedi ately after the switch 1z closed? Explain.

4
{11} Find the expression for v, as function oftime when switch 315 closed at t

1z

(111)  Whatisthe walue of ime constant of transient term?

d
A geries drcuit conssting of a resistance E of 0.5 ohm, an induct®ee Jof 025 H and a
capacitance C of 2 Fis connected across a vanable frequenc stant voltage source.
(1) Find drving point admuttance function and plotits zgl:u 5.

5
{11} Using ahove pole-zero plot, find express @imde response Mim) and Phase

response ¢lo ).

5
(1) Find Amplitude and Phase of offo ptance function at o=1.
5
Synthesize the function
Fs)=
(1) as an RC i Foster form;
10
{11} as MEL @mittanca in Caner form.
10
FiX4 s the equivalent circuit of the single-stage common-emitter transistor amplifier

the signal flow diagram for the above circuit indicating clearly the node variables and
transmittances. Calculate the gain using Mason’s rule.

12




(a)

(b}

(c)

(a)

(b}

(c)

(b}

PART B

Explain the following:

(1) Electrostatic potential 3
{11} Electric flux density 3
(1)  Gauss’ Law 3

A spherical volume of radivs R has avolume charge density p Cfm® given by
p=EKr

where t 15 the radial distance K 13 a constant. Develop expressions for elq
and electric potential and sketch their wariation with respect to r

138
Develop an expression for magnetic field intensity both inside and out a solid cylindrical
conductor of radivs a carrying a current I with un form curt, . 4

9

Starting from the Masmwell’s equations denve wave e@in free space.

12
4 plane wave propagatng through glass hglfing e permittivity 5 has the magnitude of
electric field wector as 100 Vim and th o ELCY Hz. Calculate
(1) welocity and phase shift co WA, 4
(1) magnitude of magnetic fie 4

The approzimate radiation JEld
are

ain antenna expressed in spherical coordinate systetn

I—

H==singgnsl a :li.;ﬂl
r
- K.
B =—zan mr—ﬁrjié'
r
Deter instantaneous and average power fow out of the volume surrounded by the
sl e ofradius r with centre at origin,
lé
FART €
Ezxplain the phenomenon of ‘Electronic polanization” in dielectn c medium.
8

Define el ectronic polarizahility and show that

S [Er _1)

L, W

where 0. = electronic polarizability

g = relative permithiwity




N = number of atoms/m®

12
{c) Cuscuss the classification of magnetic matenals on the basis of occurrence of permanent
atomic magnetic dipoles.
a8
() Explain the magnetization curve of a ferro-magnetic material with special reference to its
domaln structure and orientations of magnetic moments.
8
{a) Explain the followang terms with reference to atomic interpretation of Olun’s |
1) Drift welocity 4
{11} Mohility of electron 4
(111)  Relaxation time 4
(hy A uniform silver wire has resistivity of 1.54 = 107 ohm-m at room ture. An electric

field of 1.2 VWi 1z applied along the wire. Find the avenge gl velus'ty atd the mobility of
electrons. Assume—

conduction electrons per m® = 6.0 x 104
charge on one electron= 1.6 2 1077 C
5

é
{c) Drescribe the Hall effect phenomenain serriWgond
al
() Explain with the help of neat skqghe to how the following quantities vary in p- and n-
regions ofan idealised p - nj 10Wglind Funder equilihrium conditions:
Charge density, concentratt onis and holes, electrostatic potential.

PART D

[Cuscuss th alia@ constructional features of an electrical type fluzmeter in contrast to the
t thagnet mowving-coil type instnuments and explain how flux linkages can he

A ”

(a)

12

eter iz connected to a search coil having 200 turns and a mean area of 500 mm®.
1stance of the search co1l 15 1 ochm and Auzmeter has 120 scale divisions. The search coil

1z placed at the centre of a solenoid 1 meter long, wound with 700 turns. When a current of 4
A 15 reversed, there 15 a deflection of 25 scale divisions. Caloulate the resistance of shunt
required for use with the search coil if this Fluzmeter is used to measure 0.65 % 107 wh.

12

() Draw anedt sketch of a cathode ray tube marlang thereon its vartous parts Describe briefly
the functions and worldng of following parts:

(1) Electron gun assembly
{11) Deflection system assembly




10.

(a)

(b}

(c)

(a)

(b}

(c)

Explain the princple and worlang of a photo-electric tachometer. What axe its advantages
and dizadvantages over other types of speed transducers?

12

Identify the most desirable characterizstics of displacement and force transducers. Suggest one
electrical transducer for each of them and indicate the ments of electrical transducers.

8

Explain how the Wien-Bridge drcuit can be used to measure unknown frequencies. State it's
another important application.

What 15 meant by “‘Multiplexing” 1n a telemetenng system? Describe briefl eti®d of
“Time Diwision Multiplexing” (TDI).

12

Explain the principle of Frequency Modulated (FM) recording. Whatgre th@advantages of an
FM recorder over the conventional type?

* 12
Explain how you use a seven segment LED display db deglimal digit display.

O
O
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(b}

(c)

(b}

(c)

PART A

Explain what 1z meant by “Synchronous Impedance” of an alternator]

5

Find the synchronous impedance and reactance of a single t®nator in which a JIVEN

field current produces an armature current of 250 am rt-circuit and a generated

et f of 1500 wolts on open circuit. The armatire refflstan ohms. Hence calculate the

terminal p.d. when aload of 250 amperes o 6.6 lao@no power factor 0.8 15 switched
off

20

A 3-phase dternator having a reactan s has art armature current of 220 amperes
at unity power factor when runm constant frequency bhus-bars. If the steam
admission he unchanged and the T Qgzed by 25% determine graphically or otherwize the
new value of machine current gad

15

Duscuss the relative efts isadvantages of single cage and double cage induction
motors. If the standst ce of the outer cage of a double cage machine1s 0.3+ ;0.4
ohin and of the § 1z 0.1 + 1 1.5 ohins, compare the relative currents and torques of
the two cages

(1) at dst111
(1) 0 5%
15

uction tnotor with a star-delta starter 15 supplied through a feeder from W volts, 50 He

P Coming to line drop, the statling current 1z found to be the same wath star as well as

a connections. From a short-arout test on the motor, when delta connected, the foll owing
data were obtaned, WV = 200 ¥V, [ = 125 A; power factor = 0.4 {line values). Detenmine the
resistance of the feeder. If a second feeder of the same cross-section be rim in parallel with

the onginal feeder, find the percentage increase in the starting torque ohtaned with each
conniection

20

What 15 “on load tap changng facility” 1n a power transformer? What 15 1tz application in
power systerm control?




(a)

(b}

(c)

(a)

(b}

(a)

SECTION B

A JG-phaze 50-Hz overhead transmission line 100 km long with 132 kW hetween lines at the
recetving end has the followang constants:

Fesistance per km per phase =0.15 ohin
Inductance per kin per phase =120 mH
Capacitance per ki perphase = 0.00584 puF

Dretermine, using nominal T method, the woltage, current and power factor of the s end
when the load at the receiving end 15 70 MW at 0.8 power factor lagging.

20

tion of

Define suing efficiency. Explain how this efficiency can he raised hy )
arcing horns.

If the woltage across the units in a 2-unit suspension tnsulator 15 60 and @055 respectively,
of the line voltage, determine the raho of the capacitance of the or to that of its

capacitance to earth.

4
15
What 15 Ferranti effectin alightly loaded long EHV fans line? What steps ale taken
to correct the adverse effects due to Ferranti effect 118 po system with many long EHWV
lines?
5
What are the sequence of events that sudden increase in load {zay 0.1% of system
capacity) in a power system which uncMg b®anced steady-state operating conditions prior
to this disturbance?
10
Two identical synchronogs nf rating 100 MW, 50 Hz operating in parallel have the
following characteristics:
Macking g PO R= 49
Spead e tlo give 30% rated load at rated speed
Migline " WWzed drop R = 4%
Speed se&n give 75% rated load at rated speed.
{1 errtunie the load taken by each machine for a tota load of 150 MW and the

ency of operation.

What adjustment should be made by the speed changers of the machines to share the
load asin (1) but wath a frequency of S0Hz?

20

Dustinguish between steady-state stability and transient stability of a power systetn Explain
the difference between the two by taking an example of a “single machine connected to an
infimte bus system’.

10

SECTION G

The open-loop transfer function of a unity feed-back control system 15 given by




(b}

(c)

(b

(c)

&(s) = i

[5+ 2)[s+4)[53 + 65+ 25)

By applying Routh- Hurwatz critenon determmine
(1) the range of k for which the closed-loop svstem will be stable;
(11)  thevalues of k which will canse sustaned oscillahons in the closed-loop system.
What are the corresponding oscillation frequencies?

15
Agymptotic approzimation of Bode magnitude plot of open- loop transfer functiog? .o

systetn 18 given i Fig. 5(b). Deterrmne G(g).
]
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10
Sketch the Mygquistplot for the control Wsw transfer function 1z given by

Glo) Hls)= s(1+0.28)(1+ 0.

—————
"
i

Determine the gain margin and ¢ 1 the stahility of the system.

15

The open-loop transfer
k(s+

ity feed-back control system is given by

Sketch the Root lot of the system and determine the walue of the gain k so that the
system is 'tin::allz atmped.

15
5 Foot Locus plots and brnefly explan qualitatively the improvements in system

ance (stahility and steady state error) that are obtamnable by introducng a
sating zero (5 + 3) to the unity feedback system whose open-loop transfer function 1s

k
Gs) - F(s+2)(5+06)
10

Write the differential equations charactenzing the network given in Fig. 6{c) and hence
obtain the state equation x= Ax+ Bu and the output equation ¥ = cx+ Dw . Take the voltages

across the capacitors, w1 () and w2 (f) as the two state variables and the current through the 2x
10% ohin resistor as the output variahle.
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SECTION D

T {a) (1) Explain the basic structure of a P-channel, enhancement type MOSFFE

(1) State the merits and dements of digital MOSFET drcuits to the
corresponding bipolar circuits.

10
(b} Duscuss the effect of voltage series feedback on the input and nutputgces of a feedback
voltage amplifier by deriving the necessary expressions. TS
10
{c) State the explain the Barkhausen conditions for sustai@sm al oscillations.
8
() Explain the operation of a Schmidt trig t ing operational amplifier Give the
expression forhysteresis in such a drouit,
12
g, (&) Simplify the following Boolean essMg Using Karnaugh Map
F=AC+ A5+ AB:
o a
(hy Draw the logic symhb lain the operation of a D-type and T-type Flip-flop.
a8
() Explain the oper a synchronous decade counter with relevant diagrams.
¢ 12
() pplexers and demultiplexers? Explan with relevant diagrams the operation of a
4% ultiplexer
12
SEGCTION E
9. The impulse response of a linear networlk 15 given hy
hizy=¢e*,  t=0
=0; t=0

Find the output of the network for an imput signa given by
uti=1; 0=t=T

=10 otherwise




10.

(b}

(c)

(d

(a)

(b}

()

Justi fr the following statements:

10
(1) In FM pre-emphasis improves the S5q /Mg ratio ofthe sgnal
(1) In FCM companding improves the dynamic range of the system

A 30-MHz carrier delivers 100W power to aload. The carrier is now frequency modulated hy
a1l kHz signal causing a masmmum frequency dewation of 6 kHz, Thiz frequency modulated
signal 13 coupled to the load through an 1deal band pass filter wath 50 MHz centre frequency
and 12.5 kHz bandwa dth. Find the power delivered to the load. Comment on the res

What are the frequency range for the following bands? Mention a typical apMggatio® for
each:

12
(1) MF (11) HF (111)VHF (iv) UHF (v) Microwave (i) Optical range
Write FORTEAN arithmetic statemnents to compute v from of th lowing equations,
keeping the computing titme a rminimum:
f

2a+ b

Ry C)
gl
2 M

@ oo (2] -

) y=272log.z+

51t gl '
Write the walues sturﬁas named X and SUM after the execution of the following

programre;

X=1

al
Write a FORTEAN programme to compute and prnt factorial M
(1) using a DO statement
(11)  without using a DO statement
12

Draw a flowchart and write a FORTEAN programme to solve the “force free” state equation
X (t) = AX () and print the solution X ()¢ 20 using modified Euler numerical integration

method g@ven il[:=[ljl and the time-nvariant matnxd. The programme should
accotnmodate a masimum of 10 state variables.

14




