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Q1 fa) Represent the differential equation in state variable form and find the

, . . . dZ y 3 dy (
state transltIOn matrIX dtZ + dt + 2y = u t) . (5)

(b) For the following state equation of a MIMO system

X = AX + BU and Y = CX + DU show that the transfer matrix take the

following form G(S)= C(SI- Ar1 B+ D. (5)

(c) Draw the phase plane portrait of the system defined by

x1=Xj+X2, x2=2x]+xz. (5)

(d) Determine the pulse transfer function for the sampled data control

system shown in fig.I. (5)
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(e) What do you understand by adaptive control system? (5)

UNIT~I

Q2 (a) Consider the dynamics of a non-homogenous system as

x(t) = [ ° 1 JX(t) + [oJu(t) and output yet) = [1 °}x(t) given the initial
-6 -5 1

condition as x(O) = [lOY, where u(t) is a unit step input. Determine'

the output y(t) at t= lsec. (7.5)

(b)Write any five properties of state transition matrix, ,p(t). (5)

Q3 (a) Check the controtability and observabi1ity of a system having

following coefficient matrix:-

A~r~ ~ ~J, B=lr~l and CT=f1S0J. (7.5)

L-6 -11 -6 d II
(b)A mechanical system is shown in fig.2. Choose x(t) and xU) as state

variable and represent system equations in state space form. (5)
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UNIT-II

Q4 (a) What are the advantages of Discrete data control systems.

(b) Solve the difference equation using Z transform method

x(K + 2) - O.lx(K +1) - 0.2x(K) = 2Us(K)

r(K) = Us(K) for K = 0,1,2 .... Given x(O)=O,x(l)=O.

(5)

where

(7.5)
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Q5
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(a) Deterrrii'ne the z-transform of following function F(8) == 2(8 + 1) . (6)
. . .. S(S + 5)

(b)Given the state equation :-r(K + 1) = Ax(K) where A = [0 1] Find the
0.5 1.'

state transition matrix ¢(K). (6.5)
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UNIT-III

Q6 la) Describe any two type of non-linearity which are present in a control

system. (5)

(b)Derive the describing function for non-linearity shown in figure-3. (7.5)
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(a) Determine the amplitude and frequency of the limit cycle of the

system shown in figA. (7.5)
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(b) Explain Liapnov stability criteria.

I
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UNIT-IV

(a) What are the various functions of an adaptive controller?

(b) Describe in detail model reference adaptive control system.

.Q8. \.

Q9 (a) Give example of Fuzzy rule for control of any practical control system,

where fuzzy logic is applied. (6)

(b)What are various Fuzzy membership function which can be applied

for decision making in a control system. (6.5)
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