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Note: (a) All SIX questions are compulsory.
(b) The candidate is allowed to make Suitable numeric assumptions wheré véF required

Jor solving problems

(¢c) Students are allowed to use non-programmable Scientiﬁc cal&'ulqé‘or

Q.No Question CO Marks

Q1 A) What do you mean by Hurwitz polynomials?. Whatat‘qthe
necessary conditions for a polynomial to be Hkurwﬁz,,f &

B) Using the Routh—-Hurwitz crlterlon check whether the following

polynomials are Hurwitz or not:

CO-4 | 3+3=6
Pi(s)=s 3-2¢? +3s+1

2 Pa(s)=s’+65%+115+6 *% )

3. Py(s)=2s +853+12s3+1 s

Q2 Derive the conditions und'ér"\;vhich following biquadratic function is
positive real (PR).

82 +ays+ag

= CO-3 5
82+ bys -+ by

L -;‘_Show all necessary steps and state the final PR conditions in terms of
G the ‘coefficients.

Q3 ™~ Th the following two cases, synthesize a passive R-L—C network that
"1 realizes the impedances:
Zy(s) = s +25+6 651 3s7 135+ 1

3(3 + 3) I 22 8) - 6s3 +3s . CO'] 3+3:6
(a) Prove that both impedances are positive-real,

(b) Draw the final circuit and give the numerical element values.
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Q4

A) What is meant by an L-C driving-point impedance? Explain
with an example. How do the properties of L-C driving-point
impedances differ from those of R-L or R-C impedances?

B) Synthesize the L-C driving-point impedance
4 2
2(s) = s +42§ Fds
§% -4 18s% - 48s

3+3=6

Q5

A} What is a state transition matrix (STM)? State and explain any
four important properties of the STM, ().

o
w

B) Define ®(t) for a lincar time-invariant system with following.
3x3 state matrix:

,

3+3=6

Q6

A) Define the A-parameters of a two-pogﬁiiéf\\i@rl(ﬁﬁnd explain
their physical significance. B ks

B) You are given the open-circuit"impédance (Z) matrix of a two-

port network:
K. Zn Zmil
W =
o [Zm Zyy

Determine the Q@i‘rfﬁi?i{ptﬁwhether the network is symmetrical or

3+3=6

reciprocal.
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