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Note:

1. Question one is compulsory.
2. Solve any three from remaining and assume suitable data

Q1.  Solve any four
a.  Explain types of stability in details,

b.  Draw sinusoidal response of saturation with dead zone nonlinearity and write the response
equation.

¢.  Demonstrate types of physical nonlinearity with its example

d.  What is mean by optimal control problem formulation? What are the requirements?

e Differentiate linear and nonlinear sysiem in details
Q2a. Derve the describing function for relay with dead-zone nonlinearity 10
Q2.b  Give definition of 1,2, and @ norm and 10

Compute 2-norm of following,
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Q3.b.  Design the optimal controller via Riccati equation for the system 10
i il Y ]|

Tl LS

to minimize the performanee index

J = I(xf * .r; #g‘kys&

Q4:a.  Investigate MW!!Q Describing function of following system which has unity relay

signal as a nonlincarity.
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Q4.b.  Comment on stability using Lyapnov for the nonlinear systems given below
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Qsa.  Design the Lyapunov function using Krasovskii's method for the

following system. O
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Q6a.  Explain limit cycle in detail
Q6b.  How to comment on stability using singular :
Qbe. Explain direct method of Lyapunov stabi
e O
where A is Hurwitz .
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