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Note: Attempt jive questions including Q.no.l wh.ich is compulsory. Select one

question from each unit:

Ql (a] Find state transition matrix eAtfor given matrix A ~ I. I OJ.
ill

For the given state equations test the controllability- r-I 0
X::;j:2 -1
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(c) Consider the following second order non differential equation d' x + x) (dX _ 1)+ x = O.

d/' dt

(i) Determine the points of equilibrium.

(ii) Investigate the stability of the system near each point of equilibrium.

Draw the phase plane trajectory for the differential equation d'x dx with initial condition
--;-+.\'-""'=0
elf £If

(d)

(e]

x(Oll and ~(O) ~ 0

dt

A linear system is described by the state equation x" = 1~)2

by using LYPAUNOV's Theorem.

I: investigate the stability of the system

-J(
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UNIT·I

Consider the system with state equation r XI ::j _[ 0
i x, - 0

LX1

U
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(a] Transform above equation into canonical form.

(b) Test the controllability of the system in part 2(a).
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-II

(12.5)

Q3 (a) State and explain the controllability and observability of the system.

(hi n..,srcribe the state space representation of a system in different canon ical forms.

Q4

UNIT·II

(a) Define a discrete system and indicate how it is different from continuous system?

(b) Find the pulse transfer function of a pure Integrator with and without hold element.

(12.5)

Q5 [a] Derive Z transform of COS{J)t .

[b] Find Z transform of the function S(t) = te -at .

Q6

UNIT·III

la} Derive the describing function for non linearity as shown in fig-I. (6.5)
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Determine the describing function of a non linear device if the input x(t) and output y(t) are related

through the following differential equation· (tlx).t , dx .
.)l(I)~ ~ +x-

ell ell

Q7 (a) Consider a linear system described by the second-order differern ia! equation d'~ + a dT + x = O.

dt : dt

[b]

(6)

Determine -

(i) 1\ suitable LYaPunov function for this system.

[ii] Find the range of values K and a for the system to be stable.

(b) Discuss the POPOV's stability criteria.

(6.5)

(6)

Q8

UNIT-IV

(a) Discuss the logic of model reference adaptive control and sclf tunning regulator.

(b) Find the similarities and differences between the two configuration as in Q.8(al.
(6.5)

(6)

Q9 [a] Discuss various advantages to use fuzzy logic.

(b) Discuss the Fuzzy Controller architecture in brief.
(6)

(6.5)
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