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INote: Attempt any five question including Q.no.1 which is compulsory. Select one

I question from each unit.

Ql (a) Determine the state transition matrix (t, 0) for the system

x = [~ ~t:J. (5x5=25)

(b)Draw the phase plane trajectory of the system described as-

X + 25(1 + 0 .lx2)x = 0 . Use Delta method and assume

Xl (0) = 3, Xz (0) = 0 .

(c)What is pulse transfer function? Obtain discrete time state and

output equations and the pulse transfer function (sampling period

c T=l) for the following continuous time system

G (s) _ y (s) _ 1-
I - U(s) - s(s + 2) .

(d)List and explain various methods of defuzzification.

(e) What are advantages of state space approach over transfer function?

Obtain state space representation for the following system

d3x d2x dx
dt3 + 3 dtZ + 4 dt + 4x = u](t) + 3uz(t) + 4u3(t) .

ofsolutionComputestate

UNIT-I

(a) A linear time invariant system is characterized by the homogeneous

[Xl 1-[1 O][XI ].

equation Xz J - 1 1 Xz .

Q2

• homogeneous equation, assuming initial state vector. (5)

. C(s) .s: + 6
(b) For the transfer function R() = z 5 6' Obtain state space
. S S + s+

model by series (cascade) decomposition. (7.5)

YC-t..')

Q3 (a) Define state variabies and derive state space model of the following

electrical circuit. \) L{) (6.5)
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(b)Test and state controllability and observability of the above system. (6)

UNIT-II

Q4 (a) Differentiate between zero order hold and-first order hold.. (4)
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(b) Consider·· the system shown in figure. Obtain closed loop

transfer function C(Z)jR(Z). Also obtain expression for C(s).

s
Q5 (a) Obfain Z transform of XeS) = (s + 1)2(s + 2) by usmg (1) partial

fraction expansion method and (2) the residue method. (6.5)

(b) Obtain the . inverse Z transform of

XfZ) = 0.368z2 +0.478z+0.159
~ (z -1)Z2 by use of inversion integral

Q6

method.

UNIT-III .

(a) Define Lyapunov stability criteria.

(b) If a system is described by following state

[XI] [0 1 ][X1]
X 2 = - 1 - 1 x2 • Determine stability of the system.

(6)

(4)

equation,

(8.5)

Q7 (a) Find describing function for the non-linearity- Relay with dead zone

and hysteresis. (6)

(b)What are limit cycles? How can stability of a limit cycle can be judged

by perturbation technique? (6.5)

UNIT-IV

Q8 (a) What is mean by adaptive control? What is the objective and

adaptation procedure? (6.5) )

(~) Explain Model Reference Adaptive Cpntrol (MRAC)Technique. (6)

Q9 (a) Explain T-S Fuzzy Model taking example of washing machine. (6.5)

(b)Three fuzzy sets are given as follows:-

p=e~!+ 0~3+ °i + 0~4+ ~~}

Q = {o.!+ 0.3 + 0.3 + 0.4 + 0.5 + 0.2}
. 0.1 0.2 0.3 0.4 0.5 0~6

T {0.1 0.7 0.3}
= 0+ 0.5 + -1- . Perform following operations on fuzzy sets-

(i) R=PxQ (ii) S=QxT (iii)M=RoS (6)
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