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Question aper Code: R 3745
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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.

Fifth Semester
Instrumentation and Control Engineering
IL 331 — NETWORK ANALYSIS AND SYNTHESIS
(Regulation 2001)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Give the finite poles and zeros of the network function G(s),
10(s + 4)

G(s) = .
(s) (s+2)is2 +25+5)
2. Express z parameters in terms of y parameters and vice-versa.

. 3.  State the hecessary conditions for a function to be positive real.

4.  List the fundamental difference between an RC and an LC impedance
function.

5. Identify the following functions as RL, RC or LC.

s3 +2s
(a) . 7
s" +4s° +3
(s+4) (s +8)

2 (s+2)(s+6)

6.  In the Cauer form of synthesis of an RC network, what is the significance of
first and last element? '

7. What are transmission zeros? Where do the transmission zeros occur for a low
pass network?

8. What do you mean by constant-resistance networks?




[image: image2.jpg]9. Mention the properties of Chebyshev polynomials used in the low- -pass filter
approximation.

10. Write a short note on frequency transformation.

PART B — (5 x 16 = 80 marks)

11. (a) (1) Find the driving point impedance function for the network shown in
Fig. 1. and hence obtain its polo-zero plot. (8)

X0 4Q 1H

Fig. 1
(i) Explain how overall parameters are calculated if two different two-
port networks are connected in series, parallel, and cascade. (8)
Or
(b) (i) Find the short-circuit admittance parameters of the network shown
in Fig. 2. (8)
4Q 80 60

Fig. 2.
(i) The hybrid parameters of a two-port network shown in fig. 3, are
hin = 1K. hiz = 0.003, ha:i = 100, h2z = 50uQ. Find V2 and

z-parameters of the network. (8)
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Explain the properties of Hurwitz polynomials. (8)
Test whether the following polynomials are Hurwitz : (8)
(1) s° +4s* +7s® +6s +2

(2) s* +8% +4s%2 + 25+ 3.

Or
Test the following functions for positive realness :
2
1 S+l
s° +4s
2) s(s +3)(s +5) 8)

(s+1)(s+4)
Mention the properties of LC and RL driving point functions. (8)

The driving point impedance of a one-port reactive network is given

5§s2 +4g§s2 +25}
by, Z(s) =
Y, Z(s) sls? +16

obtain the first and second foster networks. (8)
Realize the given impedance function using Cauer I and II forms. (8)
(s+1)(s+4)

zZ
(s) s(s +2)
Or
Realize the following function in all the four forms. (12)
Z(s) = 2(s +1)(s +3)

(s+2)(s+6)"

Draw and explain the frequency response of a reactive one-port
network. (4)

Discuss the properties of transfer functions. (8)
Distinguish between minimum phase and non-minimum phase
functions. Identify the zeros of transmission for the network shown
in fig. 4. (8)
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(ii)

(1)

(1i)

Explain the synthesis of constant resistance networks. (8)

Synthesize the voltage ratio

v, s +1

Vi ) s+ 25 +1
as a constant-resistance bridged-T network terminated in 1 -~ Q. (8)

Draw and explain the transient response of low-pass filters excited
by a step input. Define the specifications of transient response. (8)

Synthesize the n = 3 linear phase filter as a transfer impedance
terminated in a 1 - Q2 load. (8)

Or

Synthesize the n = 3 and n = 4 butterworth responses as transfer
impedances terminated in a load 600Q with a cutoff frequency of

10¢ rad/sec. (8)

Show that the half-power point of a Chebyshev low-pass amplitude
response is at w= cosh g, for ¢ << 1. (8)
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