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B.E./B.TECH. DEGREE EXAMINATIONS, NOV/DEC 2010
FIFTH SEMESTER
INSTRUMENTATION AND CONTROL ENGINEERING
IC 1301—NON-LINEAR‘CONTROL SYSTEM

(REGULATIONS 2007)

Time: Three hours ’ Max. Marks: 100

Answer all questions

Part—A(10x2=20)

. State the advantages of state-space representation.

_ What is meant by, state controllability and observability of a

system?

. What is meant by phase trajectory?
. Define limit-cycle oscillations.

. Draw the block diagram of a nonlinear system with non-

linearity replaced by describing function.

. State the conditions for stability in describing method.
. What is meant by sign definiteness of a quadratic function.

. When a system is called as asymptotically stable in-the-

large in Liapunov method.

. What is meant by model predictive control?
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Part —-B(16x5=80)

11. (a). (i) Discuss the methods available to linearize the
nonlinear systems.

(ii) For a system represented’by the following state mox
compute the solution where u is'a unit step function

[l T+ o
The initial conditions are
[l= 18
Or

(b) (i) Discuss Kalman’s method and Gilber’s method to
determine state controllability and observability.

(ii) What is meant by singular points? Discuss in det

12. (a) (i) Define and discuss the following.

a) Stable and Unstable node
b) Stable and Unstable focus

(ii) Find the eigen values and the corresponding eige
vectors for the matrix
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(b} A linear second order system is described by the
mathematical model

i+ Nwye+wie=0 /
(=015 w,=1, 9(0) =15 and €(0)=0

Construct the phase tra;ectory using the method of
iscocline. N

13. (a) Derive the describing function of the élement whose
input-output characteristic is given'in Fig. 13.a.

Fig.13.a
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(b) The response of a nonlinear element when excited b
sinusoidal source is given in Fig.13.b. Derive a desc:

function for the same.
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Fig.13b

14.(a) Explain Liapunov's stability concept.

Or

(b) (i) How Popov’'s method is used to determine the
of a nonlinear system.
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(i) Using direct method of Liapunov determine the
stability of1 the following system,
S

15. (a) (i) Discuss the transfer function approach of optimal

"‘={1 -4f%

control problems.

(ii). Explain model predictive control, its limitations and
advantages.

(b) Using the pole-placement with observer approach

OR

design the control system shown in Fig.15.b.
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