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ELECTRICAL ENGINEERING (Code - 1081)

run qfrFHFfr (rtts ro81 )

Time:3 Hours

TrH:s{t
Maximum Marks : 150

o{Yoilq q+ : tso

Note : (i) Attempt five questions in all. All questions carry equat marks. euestion number 1 is

compulsory. Answer any two questions from Part-l and two questions from part-ll.

The parts of the same question must be answered together and must not be interposed

between answers to other questions.

(ii) ln case of any discrepancy in the English and Hindi versions, English version will be

taken as final.

+c : (i) fr qqq uo frftqr Hfr + tt'o uqrq Br qfi frqr 1 oftHd tr qm-r t * qeql

frcII q-{-ll t * qaq} sT sfl( {feqr gd qeq + ffi eiqil sr sil{ q'd qM fiFqgr q{
qeq + eirt mr sn-{ EHt qeq + eiqt * qq q d qrtr

(ii) qR sitrfr si ffi E-q{oT E .Fri ktmfr d, ni ci}-ft fuq{q sim qmr qr+.nr

1. write short notes on the topics below (any four) : [7.5x4=30]

(a) Speed Control Methods of DC shunt Motor

(b) Astable, Monostable and Bistable Multivibrators

(c) The four Maxwell's equations

(d) Clipping and clamping circuits

(e) Stability analysis from Bode plot

(f) Advantages and Disadvantages of HVDC transmission

ffiqnr{fiRKffiREs:
DC eie qte{ m {R ffi-dq (rfts qifr-d)

st{f,, qffiq( G q-iQq-d qFA-{e+C

(c) i-wa( * qn qft-+.r'r

(d) ffitT qri qiltrirT qH'iq

(e) qB wrc t ronor hrtq"T (enma qnRRH)

(0 HVDC Tiil"T * onr q{ Erffi
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2. (i) Derive the expression of magnitude in dB of the transfer function of a second order low

pass RC filter made using an op amp. [15]

qr{ orTqhr-q-f, qdsTq-{ t qi tfu 0iT6{ o} qru RC Rr€{ fr oa fr qBqq q1 sfr6q
f,rf, dfrq

(ii) (a) ln figure 1, [10]

When V. = V, and l, = 0, Vo = 2 volt

When Vr= 0 and l. = 1/3 amps, Vo = 0.4 volts.

When V. = V., and l. is replaced by R = 0.8f), find Vo

fu*tt,
GIGI Vs=Vl gt{ t, = of fr vo= zfr€ t
qqvs= O 0t-{ l, = 1/3 qtrq1 t n} V, = O.+ fr€ t
Glc[ vs = V,& ett t, d q{ qftftq R = 0.SoERI q-{fl Rqr qrq n}, v,mo

frFqr

ls

(i) (a)

Write the conditions to be followed by the driving point and transfer functions.[5]

gqfd,r qiqe ntn Rrniilrq so;r ERr ei-gwqr m qri qT-ft effi d REqr

Explain the construction and principle of operation of a 3-phase lnduction motor.

Also derive and explain its torque-speed characteristic. [10]

qfi fr{ frq {€firq +.{ + FHIUT G st{ + Rrdid q ffi frfur HIq fr

(b)

3.

(b) Explain the sample and Hold circuit.

ftqd (,?i A-c Hfut fl q"f{ dfrqr

(ii) Explain the unsymmetrical faults. Using symmetric component

expressions of the fault currents for single line to ground faults,

Double line to ground fault.

qq-fr eid-,rR + ffiqa + Hfi-fipr d Rsrd s-{ Hqgr-{qr

I5l

method, derive the

line to line fault and

[15]

onRFf+e sr€ +lr et t ? RRF( e-qfu fr hiq sr qqlT fi-{+ R-q sr€ fr
qT{rot + qft-+-{Er qTK fr&q : RtFrs dr{q t
flfl t qr.is sr€r

fl.is

Figure 1
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r5r-€, f,r-fl fr o1-1q q.r€ G s{f,



4-. (i) What are continuous time and discrete time signals ? State and derive the convolution

theorem t15l

+-&-qwo (FRil) G Ma (.r-d.r) R.Tn nT eil B ? m-d-qn-{ qEq d +ko or
s's61 sfrryq lTq dfrqt _

(ii) Draw a small-signal equivalent circuit suitable for analysis of common Drain FET

amplifier shown below and explain : [15]

k* z t qeiiq rg 6rT{ }< rrrmf{ sr og m-{d gs qB? sr fud q-{iqq gi wc+i
qui-q dfrq :

io+

Y.

(i) A transmission line has a reactance of X = O.3pu/phase. The load at the receiving end

bus can be represented by a resistor of R = 1.0pu/phase. lV.,l is kept at 1 p.u. Find lV.l

if no reactive power is injected at bus 2.

Also determine the reactance X. of a capacitor to be placed in parallel with R to make

lVrl equalto lV,l. I15l

q{ {T{.T drfl 6l ht-{ qRqTil X = O.3pu/prrase tr RfrFfl RIt d T{ 1.0pu/phase

* qRrt*m frs ar q6 fuq1 'rqr tr lv,l 1.0pu {errql tr

lv,l st qr< FHfu q"{ qfl 2 q{ +{ RSRdq qq{ q sr('[ rF[ d, mq & w rrTRdr

qRqTil xcsr fr qH Rsrrd'q Frt m)-s * qmq fr sqTqkr ilrqt wq lv,l d ;v,1 *
q{r6t-{ wri tg,

(ii) Write a short note on frequency control in electrical power systems. t8l

5.

17l(iii)

{AkE+d qT+r k€q q eilgR Ri-{q w sd tq R&qr

Explain the principle of operation of Numeric relay.

qtR.F RA + nd + Rl-ci( v-{ Aq R&qr

1081/CS/s0 (3) IP.r.o.]
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6. (i) Derive the conditions of reciprocity and symmetry for Y ABCD and g parameters.[10]

NfiRA q,i RR-fr fr y neco G g iffi tg eTt aro dfrqr

(ii)

(iii)

Draw the circuit diagram and explain the principle of operation of

energymeter.

lrd R{Fm *q s-qtqfr EFr qffi-c tr+ qnrf,{ sfl{r fld k-sid qFfd

Explain the behaviour and applications of magnetic materials.

triBd qqpfr + qtr€R fir gu qirl fl q"f{ dfrqr

a single phase

[10]

fr&qr

[10]

7.

@r-
l(!r

(i) LF----l , I

.c " Vo.

Figure 3

Derive the expression of the current 'i' in the above figure 3 when the switch 's' is

closed at t = 0 with the system being initially un-energised.

Also explain the condition of over damped, critically damped, underdamped and

undamped circuits. [15]

H* s fr entr'1' 6J gfrqrqq HT( d&q "i-q kq's' fr t = 0 T{ ciE Filr c{rdT t (HFde

qH+ r6fr W uqi NR t qi)r

{RI A m-+r \s, frfrsfr B,.Ts, stsGqs <a anry qme (TrT{qr

Draw the circuit diagram, explain the functioning and draw the relevant characteristic of

a single phase lnverter. Also derive the expression of the rms value of the output AC

voltage. [15]

qs R{,rd frq rr+er sr Hffid Hl qqTilr G sqm {d qqfr R&qr ucfr eilwge

ffi ql RMS qr"r f,r-f, dfrqr

----- x -----

( ii)
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