15EE32

rd Semester B.E. Degree Examma%en?ﬁ an./Feb. 2023
Electric Circuit Analysis

Max. Marks: 80

= % Answer any FIVE full questions, ﬁ?mi_gsmg ONE full questwg: fro%. each module.
2, Write diagrams wherever neceﬁsary Rt

Wk Module-
1 a Reduce the circuit shown m Ql (a) using source tx:a,nsformatlon and hence find the

power delivered by 50 V soure%

50, will be treated as malpractice.

Py %;'“ Ff’g“-wol (a) (05 Marks)
b. Deteng;%e %e equivalent resmtang%across terminals A and B using star delta technique for

& S

the circuit Shown in Fi ig. Q1 (b)
% £

gonal cross lines on the remaining blank pages.

nd /or equations written eg, 42+8

%Ql (b) o (05 Marks)

C. Determine thé‘%urrent through capacitor of 6 ohm reactance, using mesh analysis for the

network shoWn in Fig. Q1 (c) ra A "‘*“”'"f'i

(06 Marks)

2. Any revealing of identification, appeal to evaluator a

2 a.  Explain Duality in Networks. (04 Marks)
b. Derive an expression.for the relation between Resonant Frequency, Band Width and Quality
Factor for a serig§ R-1.-C A.C circuit. (06 Marks)
¢. An impedance cé%?of 25 ohm resistance and 25 mH inductance is connected in parallel with
a variable capﬁéltor For which value of capacitor will the circuit resonate, if 90 volts, 400
Hz sourcg%apphe@ What will be the current under resonance? (06 Marks)
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Module-2 )
3 a. Find the current through the Galvanorneter of the nef : k shown in Fig. Q3 (a) using

Fi fg Q3 (b) (04 Marks)
c. Determiné " voltage Vy and hence verify reciprocity theorem for the circuit shown in
Fig. Q3 (er) ; _

4 a. Using super position theorem obtam current through RL =7.5 ohms for the circuit shown in

Fig. Q4{a) o Q)
3 . 2 .5}
ai" S oow
%/ D 4 | 2y
'a M ~ T?ag Q4 (a) (06 Marks)
b. State ande)q)lﬁn Nillman’s theGremn. (04 Marks)
c. State and prove max1mum’_power transfer theorem for the two cases. (06 Marks)
i ? Module-3
5 a. Derive an expressmn for“tranment current i(t) in a R-L circuit excited by a d.c source.
(06 Marks)
b.  List the initial gﬁfg@;t—zons for passive elements of a network. (04 Marks)
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& en for a long time. Att =0

(06 Marks)

a. e switch is moved @m p031t10n 1 to position 2 at
2

t = 0. The steady state has bee??%eached before sw1tchmg %‘Iculate i, % and %7 att=10"

(08 Marks)

b. = 0. Steady state having

(08 Marks)

¥ s "@nalysw wm“% 3 S (04 Marks)
b‘ For the circuit sﬁ&m’ in Fig. Q7 (b), find i(0) and i( ) using initial value and final value

theorems.

\ Fig. Q7 (b) (06 Marks)
C. Obtain the Laplace min%erse of GiD using convolution integral. (06 Marks)
P s(s +
La VL
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OR »
Find the Laplace transform of the square waveform showfuin Fig. Q8 (a).
¢ i ¥
+K

(06 Marks)

(% Fig. Q8 (b) (04 Marks)
Write the transformmetwork of the circuit. shown in Fig. Q8 (c) and determine voltage across
capacitor usmg,Laplace transformation. Take 1,(07)=0.25A and V.(07)=4Volts.

Fig. Q8 ()}, | *Cmrﬁm;mm
F Ay 7
Mo@‘ﬁe—“s ¢ BANGALORE-56003

A 3 phase 400V, 4 wire system has ‘astar connectedf%ad with Z, =10£0 ohms ;
Z,=15+j10 O’hms and Z,, -5490 6hms Find the line cu:rents and current through neutral.

Draw the phasgw?’ dlagram (08 Marks)
Three equal inductors connected.in star take 5 kW.a _0;'7 pf lag when connected to a 400 V,
50 Hz.3"ph supply. Calculateithe- line currents (1):£1f one of the inductor is disconnected (i1)

if one:of'ithe inductor is shtm ircuited. " (08 Marks)
! OR"

‘Explain the significance of poles and zeros. (04 Marks)

= Derive the relation between Z and T pavements. (06 Marks)

The followmg equatlons g1ves the relatlon between voltage and current of a Two-port
network -

Obtain T-parameters. N (06 Marks)
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