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CIRCUIT THEORY AND NETWORKS

Time Alhstred: 3 Flowss Fuit Marks. 70

The guektions are of equead velie,
The Rewres in the margts indicate fuld neaks.
Candiddases are véguived o pive their gnewers i thedy own words as J1ar as practivoiis.

GROUP A
{Muttipe Chodee Txpe Ouestony
1. Afiswet arty o quedions, F«} = (8
{iy Por masimmon powier to be transferred betvven the load and the source the
condition is
(A} Rs> Ry, iRy =Ry O R <Ry, {1¥) Rone of shese
{11} What chould be the imernal resisiance of the ideal vollage sourve?

. AANG A8 (C) Both eA}and (B) (D) Nove ol these
£ty AP~ e, e Laplce Transform of the function is given by
4 b - 4
EA) s By L} wmrtvors ———n
(52 (54 2y ' fE+l¥ o) Iy + 2}
{ivh Supespasition Theerem is not applicablc ta networks having
{AY TrandCiormens < (B Mon-lineay 2lemints

{C) Dependient voltage sources {13} Dependont current souroes
) A de volage ¥ is sppdicd 16 4 sevies #oC cimouit, the siondy state carrem it
Vo .
L - v
&) rid @ {Crw D) =
{vi} 1Ay and s firsd derivative is Luplace vonsformabie, then Pinal value theoreny i
S M e :”:o sFis) {83 A = U Fish
{Cy Pl’i F{y= f‘:.,., sFia) {133 Move of these

€viEd The eoetfictent of coupling for twe coifs having Liw2 H, L8 §T, M3 H e

(A} 1BYS {375 (€) 4233 (235313
o
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(viil) A series R-L-C circuit is over damped when

L L T
{Mﬂﬁl\{: B) Re2,i= N R=2= ¢
A C (B) Ve ) Rr Ve (D) None of these
(ix) A two port network is reciprocal if and only if
{(Ayzy Zn (B}BC' AD = | lf,_g)}'g)_ ¥au ([)l hyz = hay

(x) The unit step function of the first derivative of
_{A) ramp function {B) impulse function

(C) gate function {D) paraholic function

(x1) In a series RLC circuit, which of these quality factors have the stecpest curve at
resonance”?

AQ=20 BYQ =12 Q=8 (DYQ -4

(xii) The graph of a nctwork has six branches with three tree branches. The minimum
number of equations required for the solution of the network is
(Ay2 (B3 (C)4 ®)s
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GROUPB
{Short Answer Type Questions)
Answer any three queslions.

_2_.T Calculate the node by
’ voltages in the circuit
(Fig. 1) given below,

WO INEHEUWT" MMM/

3. Draw the onented graph

of the network in the = - ¥
following figure (Fig. 2) 10
and obtain the tiec-set
matrix. "~ -
Fig. 2
105° + 4

“ind A{£), given that F{s) = — 2
4. FindAn, give ) e 2P

5. Prove that AD - BC = .

b2
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6 In this circuit find the
reading of the voltmeter
V. Interchange the current
source and the volimeter a
and verify the reciprocity

1 £0rA na

theorem.

GROUP C
(Long Answer Type Questions)

Answer any three questions.

7. a) Calculate  the  node 4
voltages at nodes 1 and 2
in the following circunt
(Fig. 4).

/

L
»
-
>

b) Find the values of i) and &
in the following circuit
using supermesh analysis
(Fig. 5).

¢) Find the MNorton's
equivalent of the circunt

shown below (Fig. 6) at
terminals a-b.

" 8.a) Stawe Thevenin's theorem.

'( -I;T Obtain  the Thevenin's

" equivalent of the

\I'G‘\.;y following circuit (Fig.7) at
terminals a-b.

Qb
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¢) Apply superposition
theorem 10 find  the E i
volt.ng_c drop across 0.2 F %0 5in &7 V T H 308 TOX A
capacitor in the circuit ' Fig. 8

shown below (Fig. 8).

9. a) Define Laplace transform.

b) Show that if a function A7) is piecewise continuous, then the Laplace transform of

f‘-”}'—’] $F(s) - £10) where Fi5) ~L (1))

4

its derivative is given by L[
[/
¢) Find out cut-set matrix
from the following graph
(Fig. 9).
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Fig 9

d) A series RC circunt consists of a resistor of 10 €2 and a capacitor of .1 F. A
constant voltage of 20 V 1s applied to the circuit at t = 0. Obtain the current
equation. Determine the voltages across the resisior and the capacitor.

i

10. a) Define the ABCD parameters of a 4-terminal network.,
b) Prove that AD - BC = I
¢) Derive the symmetry condition for Z-parameters in two port network.
d) Determine the 7 L 8 00 L

parameters of the . >
following circut (Fig. 10). v 6 G 04
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11.  Write short notes on any three of the following:

(a) Compensation theorem

(b} Coefficient of coupling

(¢) Hybrid parameters

{d) Sinusoidal response of series RL circuit, o
(e) Maximum power transfer theorem for complex impedance circuits.

o N
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