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B. Tech.

(SEM. 1} EXAMINATION. 2008-09
NETWORK ANALYSIS & SYNTHESIS

linre o 3 Hours| [ foial Marks @ 100
Note : Attempt all questions. ANl questions carry equal
marks. I case of pumerical problems asswme daia
wherever not provided.
1 Attempt any four parts of the following Sxd=20
(2) FExplain the duality principle with suitable
example in graph theory
{by  Obrain the fundamental loop and fundamental cutset
matnces {or the graph given in Fig, T (b).
@
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Fig. | (b)
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{c) Determine the number of branches, number of
nodes and number of links. Also develop network
equilibrium equation of the network given
Fig. 1 (¢).

et
Al

Fig. | (¢)

{d}  Denve the relation between branch current matrix

and loop current matrix.
{ey  Differentiate between subgraph and connected

graph. Enhist the properties of incidence matrix in

a graph,
() A resistive network 15 shown in Fig, 1 (.

Setup corresponding tie-set matrix and obtain

kWL equanon.
® [ @ -
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Fig. 1 (f)
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. 2
2 Attempt any three parts of the following ﬁ§x3=29

(a) Find the current in 2 €2 resistance in the network

shownin Fig. 2 (a) using Norton's theorem.

542
A :
~ A
+ "
IM"#} &FJA 28}
Fig. 2 (a)

(b}  Using Millman's theorem, find the current through

(4+ j3}ﬂ in the network shown in Fig, 2 {b).
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Fig. 2 (b)
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{c) Inthe network of Fig. 2 (¢} find the maximam

power in (6+ j8) O

AAAA
20 o
) i6-+j8
(: 1[“] lﬁ“n‘.' a_]l'ﬂ gl
Fig. 2 (¢}
{d} Determine the current in the capacitor branch by
superposition theorem in the current of Fig. 2 {d}). Al
AP ”_‘: ﬂl
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Fig. 2 (d)
{e) State and explain compensation theorem in ac
network.
3 Attempt any two parts of the following . 102=20}

{a}) Check the stability ecriteria of the following
polvnomial by applving Routh-Hurwitz criterion -
(i) P(s):sﬁ+335+4s"+633+ﬁs +3s+2

{i)  The characteristic equation of a feedback
control system Is

st 1 20ks” +45° +10s+15 -0
Find the range of & for the system to be

stable.
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{by  Draw the pole-zero diagram of given network

function and hence time domain response i{t)

32+4s+5

2

fis}=
(} 8 +2g

{¢)  Enlist the properties of transter fupction of a

network. Obtain the driving point immittance of

- the network shown in Fig, 3 (¢).
o AAM
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Fig. 3 (v)
4 Attempt any two parts of the following - 10x2=20
{a} Obtain the z-parameters of the network shown
in Fig. 4 (a).
+ , AAAA ~ +
- T L 162 I, T

Fig. 4 (a)
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(b} Determine Y-parameters of two-part network

shown in Fig. 4 (b).
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Fig. 4 (b) '
(c)  Determine lattice equivalent of the network shown
m  Fig. 4 (e

1F 1F
[ 11
|3
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v, T 1F v,
Fig. 4 (c)
5 Answer any two parts of the following - 10x2=20

(a) Develop the Foster-Il and Cauer-1 network for

the given function

z{s}—s +5s 4 3s
s4+3s +1
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{b)

- {e)
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Enlist the properties of positive real function.
Also determine whether the given polynomials
are hurwitz or not :

(i s'+78%+4s% 118546

{11) sﬁ + 53 +a

Enfist the properties of a filter

Design an m-derived low pass filter having

design resistance Ry =500Q cut-off

frequency [, =1500 Hz and infinite

attenuation frequency f = 2000 Hz
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