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REGULATIONS 2007
FIFTH SEMESTER
IC 1301 — NON-LINEAR CONTROL SYSTEM
INSTRUMENTATION AND CONTROL ENGINEERING

Time : Three Hours Maximum: 100 marks

10.

ANSWER ALL QUESTIONS
PART - A (10x2=20 marks)

Define state model.
State any two propesties of state transition matrix.
What is Phase - portrait?
Brief e;bout limit cycle behaviour of non linear system.
List the common non lnearities of the control system.
State the conditions for stability,
Explain stability in sense of Liapunov.
State the Liapunov second theorem of stability.

What are the two approaches for designing non linear
system controllers?

What do you meant by controller parameter optimization?
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() For a system represented by the state
equation

X(t) = AX()
—2t
The response of X(t) = [—823“2‘]

when X(0) = [_lz] and X(t) = [_e;it] when
xo=[ ]

Determine the following

()System matrix @

(ii)State Transition matrix [¢H)
(i) Find the transformation matrix ‘p’ which (8)

will conver following equation to diagonal
form. Given that the eigen values are

ALA2 and A3.
% 0 1 0 Xy
x‘Z] =l 0 0 1 x2
X3 —al —a2 -—a3. X3
Or

A discrete — line system is described by the (16)
state equation

y&+2) + byk+l) + 6y = uk)
v(0) = y(1) = 0; T=1 sec
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Find the state transition matrix
For input u(k)=1 for k>0, find the output y(k)
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Compare and Contrast phase plane
analysis of linear and non linear system

Explain the limit cycle behavior of non
linear system.

Or
What is Dead Zone?
With neat diagram, explain in detail
about: the analytical method for
construction on the phase trajectories.
What is describing function technique?
Explain in detail about the dead zone
with saturation describing function
method of non-linear system.

Or
Brief about prediction of limit cycle.
Explain in detail about the stability

analysis of system controlled by relay
with dead zone.

Derive the expression for Liapunov's
direct method.
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Write short notes on kalman's 8
conjecture,

Or

Bring out the importance of Liapunov (8)
function. Define positive definite and
negative semi definite functions.

For the given state space representation (8)
of LTIV system, check the stability at
equilibrium point using the quadratic
function,

] _ [ 0 1 ] Xl]

% -1 -1 x,
Derive the equation for state feed back 8)
gain matrix k using direct substitution

methed.

Write short notes on parameter 8)
optimization.

Or
‘What is non linear model control. (8)
With neat diagram, explain in detail 8)

about model predictive controller.




