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B. Tech.

(SEM. Ill) ODD SEMESTER THEORY EXAMINATION~
2010-11

FUNDAMENTALS OF NETWORK ANALYSIS AND
~ SYNTIUESIS

Note: Attempt all questions. All questions carry equal marks.

Missing Data if any may be suitably assumed.

1. Attempt any four parts of the following: (5x4=20)

(a) The waveform ilt) in the Fig. 1 is defined as:

3 2 .
f(t)=2(t~£) ,O~t~£

£

=0, elsewhere .

. Show that as E ~ 0, ilt) becomes a unit impulse function,
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Find the response to the excitation shown irh§ig<2,when
themrtwork is,tj)' arrideal- differentiator; (iitan' ideal"'"
.Ln1emtPr. _ :_ ~~ ~~ , ;i: <:, > •• ~ 'f,", .,

~·i·{J~;l:", ~l~s.
t~!g~~:,c : f

(c) Using Shifting property of the step function, obtain an
,<' ";>"eil~tioh of the waveform shown in Fig. 3.'/;',> •.' ", > ~,~,.c.;

3
2

.:.' ••.. 1;,:: ?'

o T 2T .t
;;.'.:: ?-iig.3:, ['.~ :=(:!:.

(d) For the circuit sho~~9,f.i&'f:1i~ 1:= 0, ~e switch goc:s
from position 1 to 2, findi(t), given that ~t) =. e-t sin 2t.

.';;"''l. .,~Urrie that lli~~llfuith~ ~n:si&d;'~~:fort > O.

Fig.,•. f
- -~
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;:" :'1
-H3

~ Fig. 5 '1.-.:.

(8 ~,fi~d the reqJirement fcirthe.RC tirit~'c~nsiant in the RC
'(fifferentiatb~ :cir;~it~-osuc'h that out~ut voltage is

__ ~~~r.~~~~~IY"~:,~~r~v~ti~e~finput voltage.

2. Attempt any four parts oftb~following : (5x4=20)
~.;~..-~. :

'_ ~at,)J,se J!I.~9,qny,'?Jy\~oQi!!~~~~l,find t!J~j.ny,~rse~sform
So .••• ~.""-" _>""1~.·_.;~~".,_ ••••• '1,-",~,... ,~·.-(> •. -~t¥_ ...~·,~ __.... --.' ...,- ..•.•.... ,,' ~ .. ', '."'-:.'

,~,::~.<i;;~f,~~,~~!IR~j!}~;\~~'J~ (~h' :~} G f -,:::r>,

(ii) F(SF=~'!i)t{"i::~>~'~,':5'", :<lh\'>;~
-.' -~f

(b) Find i2(t) for the cirCu:itj~~b~'1~Fig.6 using Thevenin's
theorem: The excitatiok r~e(tj~' 100 cos 20u(t).

-{",-,U,;'L;'< to n ;-~,';;:'i'fi'G,'rr ':<:'''i .Z'" ::. •

",.:r

.- ~'~-'--~-'_.~~-:.-.~-- -' --

. r --_._-
;
i 6H
~~_.- --~

;_..-._" ....c,

, iFig~JL .j
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(c) Determine the transfer function H(s) = V3(s) when
V\(s)

v1(t) = u(t),find v3(t) for'the circuit shown in Fig. 7.
Assume zero initial conditions.

- V.(l)· .lH
2

.IF V
3 2

3F 1.02

Fig. 7

(d) Prove that for a passive reciprocal networlc AD - Be = 1,
where A, B, C and D are the transmission para..'Ileters.

(e) For the cascade connection of two ports network shown
in Fig. 8, shown that the transfer impedance Z12of the
overall circuit is given in terms of the Z-parameters of~e
individual two ports by the equation

Z .:..' Z12aZ12b
12-

Zllb + Z22a

In addition, show that the short-circuit admi~ce y12is

YI2aYI2bgiven by-Y12 = ------
Yllb + Y22a ~

2V2
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(f) For the network showri in Fig. 9, determine the Y and Z

parameter.

Fig. 9
3. Attempt any two parts of the following: (lOx2=20)

(a) Find the netWork for the following function in Foster-I
and Cauer-I form

Y(s) = (s+1)(s+3) .
(s+2)(s+4)

(b) For the pole-zero diagram shown in Fig. 10, pick the
diagram an R-L impedance function and synthesize in the

series Foster form.

S2 +Xs
(c) Given Z(s)=-2---

s +5s+4

(i) What are restrictions on X for Z(s) to be positive
real function?
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(c) For the circuit shown in Fig. 15, derive an expression for

VOl and V02' assuming ideal op-amp.
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