18EE32

June/July 2024

Electrlcal Circuit Analysis
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full question from each module.
Module-1

1 a Three resistances are connected in delta. Obtain expression for their star connected
equivalents. (06 Marks)

b. Reduce the network shown in Fig.Q. 1(b) to a single voltage source in series with resistance
using source shift and source. tfansformatlon : (06 Marks)

BN

50, will be treated as malpractice.

Fig.Q.1(b)
c. Inthe circuit shﬁwn in Fig.Q.1(c), determine 'V, which results in zero current through the 4Q
resister use mesh analysis. ; (08 Marks)
. S0 A 2N

Fig.Q.1(c)
2 a. Write the nodal equatlon for the cucun shown in Fig.Q. 2(a) and then find power supplied by
5V source. ; - (08 Marks)

compulsorily draw diagonal cross lines on the remaining blank pages.
appeal to evaluator and /or equations written eg, 42+8

<) 5,
2 3
é E =
53 Fig.2.(a)
€3 b. For the network shown in Fig.Q: 2(b) write the mesh equations. For the meshes indicated in
é 2 time domam ‘draw the dual network and write node equation. (06 Marks)
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. For the circuit shown in Fig.Q.2(c), determine the resistance between M and N using

star-delta transformation. (06 Marks)
. Fig:2.(c)
Module-2
(06 Marks)

3 a State and explain superposition theorem
b. Use Millman’s theorem to determrne the voltage V of the network shown in Fig.Q.3(b)

\ )" G=ole J&o\»
Ak
Ey=a3o|-1200
gt j

CEg maA3eli2eV

L =G ‘A"}"__...._.-"" |

Fig.Q.3(b)

(06 Marks)

c. Find the: Thevenms equivalent crrcurt at the terminals A and B of the network shown in

Fig.Q. 3(c)
.. Fig.Q.3(c)
(08 Marks)
OR
4 a. Find the maximum power transferred to the load 1mpedance Z: shown in Fig.Q.4(a).
ga TISH . 3M A
-
Fig.Q.4(a) ‘
(08 Marks)

b. Use Super. posrtlon theorem, to find the current ‘T in the network shown in Fig.Q.4(b).

SRR

Fig.Q. 4(b)

(08 Marks)

c. State the{,{“reciprocity theorem. (04 Marks)
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Module-3 i
Derive the expression for the resonant frequency ‘f;’ for the parallel resonant circuit shown
in Fig.Q.5(a). RN (08 Marks)

Fig.Q.5(2)
A resistor and a capacitor are'in series with a variable inductor across 100V, 50Hz supply.
The maximum current obtained by varying inductance is SA voltage across capacitance is
then 250V. Find R, Land C~ (06 Marks)
Find the value of ‘Ry’ for the circuit shown in Fig, Q 5(c) is resonant.

g

FigQ.5(c) ™
P (06 Marks)
, OR »
In the circuit shown in Fig.Q.6(a) switch ‘K’ is changed from position 1 to 2 at time t = 0,
l . 2.
steady state reached before switching. Find the value of i, —j% and 21—2 att=0+. (08 Marks)

1t

Flg Q.6(a)
ln the given circuit: shown in Fig.Q. 6(b) switch ‘K’ is opened at time t = 0. Find v, ((11—1: and

d2
e att = Oty \ (06 Marks)

Az

Fig.Q.6(b)
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In the network shown in Fig.Q.6(c) the switch ‘K’ is closed at t = (0+. Find the current 1(t).

* N (06 Marks)
-t i
e
Eig.Qﬁ(c)
Module-4 A
State and prove initial value and final.yalue theorem. , (06 Marks)
oy v 7S+2
Find the inverse Laplace transform of H(S) where H(S = 06 Mark
Y : & grH(E) ©) S%‘ff'f 38% +28 ( s
Obtain the complete solution for current i(t) using Laplace transformation method. Assume
all initial conditions are zero for the circuit shown in Fig.Q.7(c). (08 Marks)
. U—L&-}; K ]
s L) THF
F«i‘g,f(j)](c)
OR

Using the Laplace transformation of Ramp function, find the L.T. of triangular wave shown

n F1gQ8(a) (08 Marks)
fo :
BT AT
T 2t 3_1‘ ro r.";" —=t
. Fig.Q.8(a) '
Determine the L.T. of wave form shown in Fig.Q.8(b). = (06 Marks)
- F | Cp———
5 ;/ (};g pe———tg
. g Fig:Q.8(b)
Sketch the waveform from given equation:
D r(t+2) —r(t + 1)=r(t - 2) +1(t=3). (06 Marks)
E . Module-5

A three phase, 3 wi,re,’ 400V delta connected load impedances. Zgy :IOlQQ,

Zys =10-30Q , Zy & IOL?@_" Q . Calculate the line currents and power consumed by each
load. Also calculate total power. (10 Marks)
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b. A 400V, 3¢ supply feeds an unbalanced 3 wire star connecge&jlz)yéd shown in Fig.Q.9(b). For
‘; '~ (10 Marks)

the phase sequence RYB. Determine line currents.

. TFig.Q9(b)
. OR
10 a. Obtain the impedance parameter interms of ABCD parameters. (06 Marks)
b. Find the Z-parameter of the network shown in Fig.Q.10(b). (08 Marks)
- o - _
< Fig.Q.10(b)
¢. Determine the ABCD parameter of the network shown in Fig.Q.10(c). (06 Marks)
)
Vi
°" : ¢ o
. Fig.Q.10(c

50f5
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