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I. (a) Briefly explain the phenomena exhibited by non-linear systems tbat cannot be seen in linear

systems.

O) What are the basic assumptions made in describing function analysis ?

.. (c) Briefly e:rplain the eoneept of stability in the sense of Liapunov.

(d) Check the definiteness of the lo11qwing:-

(t V(")=-d -(*r*zr")' .

(ii) v(r)=a, x2+4.

G) What is meant by controllability ?

(f) Cheek whether the system is completely observable.

G) What is meant by'Bobust ControL'?

([) Show that feedback does not reduce the sensitivity to variations in th6 parameters in the

feedback path.

(8x5=40marks)

tt. (a) Briefly explain the Graphical method for onstnrcting the phase plane trajectories using the

isocline.
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s5rstem, where tJre input and output are related tbrough tlre differential

'y(t)=* 
ff+a

obtain the describing firnctiot-

11I. (a) Explain how Liapunov method is applied for tbe stability analysie of linear time invariant

sYstem* 
or

o) Investigate the gtability €f the ronswins syetem usq'g Uapunods tbeqem :-

.l-o 1l*=L-, 4l "'

Show that, of a system is eompletely controllable, it is possible to place the closed-loop poles

of the systems at any desired location in the e-plane.

Or

O) A system is described by the following state space mdel:-

Design a state feedback controller such tbat the poles are moved to -11& -5.

IV. (a)
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V. (a) For the system G(e) = + the uncertainty ranges for the parameters K o and b-\-' e(s+c)(s+6)

ane as follows :

K = 10 i 2, a=3 t0.5, b = 4l'o-2

Determine the stabiliW of the system.

Or
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For the system nsminal vahles of K = 10, q = 2 and F = 1. Evaluate

dosed-@r transfer fir4@ andh€qse fis4 t}e {bange ii trander

chenge in I{.
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(4 x 15 = 60 marks)


