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Third Semester B.E. Degree Examination, Feb./Mar.2022
Electric Gircuit Analysis

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIYE full questions, choosing ONE full question from esclt module.

Module-l
Use Source transformation and Source shift methods to convert the circuit shown in
Fig. Q1(a) to a single current source in parallel with a single resistor. (06 Marl<s)

Fig. Q1(a)

I

b

+'^-
Cornpute the resistance across the terminals XY of network, shown in Fig. Ql(b). (06 Marhs)

Fig. Q1(b)
.s rl ,rr

c, For the network shown in Fig. Q1(c), write the mesh equations for the meshes indicated in
time domain. Draw the dual network and write its nodal equations. (08 Marks)

Fig. Ql(c)

OR
determine what viilue

zft

of E will cause

3A

V* to be zero for the circuit
(08 Marks)
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Use Node equations
shown in Fig.Q2(a).
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Fig. Q2(a)



b. Using Mesh analYsis,

F;g. Q2(b).

current through 10O resistor in the circuit shown in
(06 Marks)

l
"t

', -'- ;7L
{0,* tov
5Iv

Vz which results in

LJr-

zero current through 4Q
(06 Marks)

U.

Fie. Q2(b)

In the circuit shown in Fig Q2(c), determtne

resistor. Use Mesh current analysis.

Fie. Q2(c) -)L

Module-2
find the current in

Jt-

3a. Use Supeqposition
Fig. Q3(a).

principle to 2C) resistor in the network sirown in
(06 Marks)

b.

Fig. Q3(a)

Find the Thevenin
Fie. Q3(b).

lpV

and Norton equivalent circurt at AB fbr the circuit shou'n in
(10 Marks)

2.,\ 21,,

terminals

2\"r*

4a.

rie Q3(b)

State and prove maximum Polver'l'ransfer theorem as applied to DC networl<. (04 N'larks)

OR
Use Millman's theorem to determine the voltage 'Vs' of the network shown in Fig' Q4(a).

Civenthat En :230 [q v, Ey =2301-1200 v ; Es:2301-l2q1v.
----r. 2 O-tt-

f,rnd the
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Fig. Qa(a)
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b. Iror the circuit shown in Fig. Q4(b), determine the impedance Zy such that maximum power
is transferred from the source to the load of impedance Zy. (08 Marks)

+a

Fig. Qa(b) /.n- t/qF

z t;n 2t

5a.

b.

6a.

-r3:
Verify Reciprocity theorem for the circuit shown in Fig. Q4(c) (06 Marks)

Fig. Qa(c)

Module-3
Deilne Q of the circuit and show that the resonant frequency is the geometric mean of half
power frequencies. (07 Marks)
Determine the RLC parallel circuit parameters whose impedance response curve is shown in
Fig. Q5(b). What are the new values of W. and bandwidth if 'C' is increased 4 times?

(07 Marhs)

l'o? * o.$
I'=ie Qs(b)

tO dtv*//r*.y

A parallel R - L circuit is energized by a cu-rrent source of 1A. The switch across the source
is opened at t :0*. Solve for V , DV and D2V at t:0*, if R: i000 and L: 1H. (06 Marks)

OR
A two branch anti resonant circuit contains L = 0.4H and C = 40pF. Resonance is to be

achieved by variation of Rr. and Rs. Calculate the resonance frequency for the following
cases. i) Rl=120f) , Rc:80f) ii) Rr:80f), Rc=0 iii) Rr-:Rc:1000.

(08 Marks)

. di d2i
Determine i, - and -* att:0', whentheswitchKismoved fromposition I to 2att:0' dt dt'
in the network shown in Fig. Q6(b) Steady state having been reached before switching.

(06 Marks)

I ^tl.r'l, *,lO

b.

Fie Q6(b)
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o1'thc clcmcnts in
(06 Marks)

7a.

Wlrydoweneedtostudyinitialconditions?Writetheequivalentforrn
terms of the initial and final conditions of the element'

Module-4
'I'he current function i(t) shown in Fig' Q7(a) is impressed on a

U. tfr. strength'A' of the impulse so that the voltage across

t>5sec.

capacitor 'C'. What should

the 'C' becomes zero lor
(10 Marks)

Fie. Q7(a)

In the circuit shown in Fig.
I

L: lH and G : lO. Find
2

Fie. Q7(b)

Fig. Q8(c)

Q7(b), the switch is oPened at t

the node voltages V1(t) and Vz(t)

V,v) vru )

I o.'t'

trr.ts) 
*r

:0,r,vithV:1V,C:lF,
by Laplace transform mcthod'

(10 NIarks)

*,

b.

a. State and prove Initial and Final value t#^It*'
t If f(t) = 2t, sketch the following i) (t - 2) u(t) ir) (0

iv) (t) s(t) v) (t) 5 (t -2).
c. Inthe'circuit shown in Fig.Qg(c), the switch is closed at

on either of the capacitori. Find the resulting current 'i'.

(08 Marks)

u(t-2) iiD (t-2)u(t-2)
(06 Marks)

t = 0 and there is no initial chargc

I.J s ing Lap lace trans lormat iotl'
(06 Marks)

Module-5
g a. A tkee phase, 4 - wire 150v, cBA system has a star connected load with L"': 6f g o

Line currents

Phasor diagram.

for lZl in terms of [Y].

zr: 63!f) and zc: 5|:|!| el obtain all the i)

ii) Currents in the neutral iii) Hence draw the

Oefine lZl and [Y] of a two port network and derive

(08 Marks)
(0tl Marks)

b.
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c. Dctennine lZ) for the network shown in Fig. Q9(c). (04 Marks)

Fig Qe(c)

A three phase, 33g.4V, ABC system ff. delta connected load withZ,xs: tOl.O]er ,

Zsc:10FqQ and Zcr= 151-3000. Obtain phase and line currents as well as draw the

phasor diagram. Assume Vsc es a reference phasor. (10 Marks)
Obtain lZ) and [Y] for the two port network shown in Fig. Ql0(b).
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(10 Marks)
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Fis. Q10(b)
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