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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consists of 5 Units. Answer any one full question from each unit. Each question carries 10
marks-and may have a, by ¢ as sub questions o Ao e

" PART- A
(25 Marks) (
Write the advantages of lag compensator. [2]
State Nyquist stability criterion. [3]
What is.Lyapunov, function? P e, . 21, ...
What is positive definitengss and semi deﬁmteness" b so g;ye exan}p__les B L
/What'is limit cyéles ‘in-phase portrait.’. *...- SR S [2]
f)  Write the limitations of isoclines method for constructmg phase trajectorles. (3]
g)  What is meant by Jump resonance? [2]
h)  State the assumptions of describing function analysis. [3]
i) Write the properties of state transition matrix. [2]
' Deﬁne state controllablhty of the system Also write its expressmn [3]
P ART B -
AAAAA (50 Marksj ™
2. The open loop transfer function of a unity feedback system is given by G(s) = ﬁﬁﬁ
Sketch the polar plot and determine phase margin and gain margin.
JOR P (
4 b)
4. State and explain Lyapunov stability and instability theorems in detail.

OR
5. Determine the stability of the system described by x=Ax, where A = [_0 1

Lyapunov theorem Also determme sultable Lyapunov functlon

~6.a) Descrlbe the stablllty analy51s of’ nonlmear systems usmg phase trajectorles
b)  Explain the singular points with respect to nature of eigenvalues. Also draw its respective
phase portrait. [5+5]
OR
7. A linear second order system with % + 2w, *+w, 2=0 where { = 0.02, wy,= 10 rad/s with x
e (@)=0.8-and x(0)=0. Construct the phase trajectories.using.method of jsoclines.  [1 0]




.............

8.a)  Discuss various nonlinearities in physical systems.

b)  Explain the stability analysis using describing function method. [5+5]
OR
9. Obtam the descrlbmg functlon for saturatlon w1th dead-zone nonlmearlty [10]

' current ﬂowmg in the c1rcu1t is 1(t)
b) Define the following:
i) State vector (ii) State variable (ii1) State diagram. [5+5]
OR
Determine the solution of a homogeneous state equation.
Explainthe concept of diagonalization jn'state space.analysis.




