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B. Tech.

(SEM. IIT) ODD SEMESTER THEORY EXAMINATION
: 2010-11 '

FUNDAMENTALS OF NETWORK ANALYSIS AND
SYNTHESIS

—~’
Time : 3 Hours . Total Marks : 100

Note : Attempt ﬂl quéstions. All questions carry equal marks.
Missing Data if any may be suitably assumed.

1. Attempt any four parts of the following : (5%4=20)
(@) The waveform f(t) in the Fig. 1 is defined as :
3 2 :
f(t)=—2(t—a) ,0<t<e
: €

=0, elsewhere.

Show that as € — 0, f{t) becomes a unit impulse function.

; fit) A

EEC304/VEQ-15427 1 [Turn Over



~-(b)- Find the response tozthe excitation shown in Fig. 2 when

the network IS (1) an ldeal dtﬂ‘erenhator (11) an ldeal
integrator.

) A

- Fig.2
(c) Using Shifting property of the step functlon obtam an (
- ‘equation of the waveform shown in Fig. 3.’

SCON Sl

o D

Lad RS

Fig. 3
(d) For the circuit shown. in Fig. 4, at t = 0, the switch goes

from position 1 to 2, find i(t), given that (t) = €™ sin 2t.
Assume that the circuit had been steady state for t > 0.

T‘l

_ (T b

- 6F 24Q

Fig. 4.
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(e) - Forthe cnrcunt shown in F lg 5 l(t) 4e‘2‘ u(t) ﬁnd v(t)
sk 0 <t<oo, '

» . Fig.5 -
@ - Fmd the requnrement for the RC time constant in the RC
differentiator circuit, such that output voltage is
‘ approx1mately the derlvatlve of input voltage

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

(a) Use the convolutlon mtegral find the i inverse transform
' of the followmg s 1
K ~05
: F S)=———
(') () (s+a)(s+b)
i) P
(it) Gily.

(b) Find i(t) for the circuit shown ‘in Fig. 6 using Thevenin’s
theorem The excntatlon 1s e(t) = 100 cos 20u(t)

e 2H

75Q
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V.

Y56 when
‘ ViGs)

v,(t) = u(t), find v.(t) for the circuit shown in Fig. 7.
Assume zero initial conditions.

(c) Determine the transfer function H(s)=

1Q
—AWW— +

O 1,3, T DT, T

00
u|—-
e 5]
| L
<
N
Q

Fig. 7

(d) Prove that for a passive reciprocal network AD-BC=1,
where A, B, C and D are the transmission parameters.

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

_ ZiaZypp

2=
Zyy + 2y,

In additiom show. that the short-circuit admittance Y, is

: Yi2a Yi2p
ven b —Y = -—=== ,
5 SR Yiw + Y22, v
2v,
I, L
V‘ N-. Nb Vz
Fig. 8
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(f) For the network shown in Fig. 9, determine the Y and Z

parameter.
1Q 2_Vl
v, 1Q
Fig.9
3. Attempt any two parts of the following : (10x2=20)
(a) Find the network for the following function in Foster-I
and Cauer-I form
Y(s)= s+ l)(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 synthesnze inthe

series Foster form.
jo jo jo
4-3-2-1 6 43210 o 432-110 o
e (i) (i)
Fig. 10
s?+Xs 'V

Given Z(s)=—5——
ie]. “amen s+Ss+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
V,, and V,

> assuming ideal op-amp.
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