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1 Attempt any four paﬁs from the following question. Each part
of the question is of 5 marks :
(a) Consider a system given by following equation
d3y d?y dy

—— 49 ——+26—+24y-6u
«dt dt dt

Find the phase variable form of the state variable
representation of the system using partial fraction
expansion method.

(b) Obtain the time response of the following system :

MR TN

where 1(t) is a unit step function occurring at ¢ = (.

(c) Obtain the transfer function of the system whose

governing equations are
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Form the Lyapunov function and find the range
of k for the system to be stable.

(c)  Consider the non-linear system described by the equations
X1 = Xy
x1 = _(1 - lel)xz —X

Find the region in the state plane for which the

equilibrium state of the system is asymptotically stable.

4  Attempt any four parts from the following question. Each part

of the question is of 5 marks :

(a) Obtain the optimal value of the parameter ko that
minimize the performance index f = I(Br - 9)2dt for

a unit-step input 0, of the system described by

following state equation

—Axt+tbu; x(0)=0 -
C

x
x

|2 IR
I

with

a o[ en
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u :—ki(x1 —Or)—kz(xz); x, =0 x, =0

with the constraint k1 =1

(b)  Derive optimal state regulator design through the Matrix

Riccati equation. Also give the design steps.

~ (c) For the system described in (a) part minimize the

performance index «f = I[(Gr —0)% + uz]dt in terms

of shifted state variables xy =2y —0,;xy =Xy

(d)  Use Lyapunov equation for designing a regulator for a

liquid level system described by state equation
Y=-y+u; y0)=1
Where

Y = h = deviation of liquid head from steady-state;

U = q =rate of liquid inflow.

Vaamn
that minimizes the performance index
J:I (y2 +u?)di
(e)  For the system shown in the block diagram shown in
Fig. 1
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(b)

(d)

(e)

The feedback control law is aktuonline.com

with the constraint 2, = 1.

Derive optimal state regulator design through the Matrix

Riccati equation. Also give the design steps.

For the system described in (a) part minimize the

performance index f = I[(Gr —0)2 +u2]dt in terms

of shifted state variables x; =2, =0, ;x5 = Xy .

-

Use Lyapunov equation for designing a regulator for a

liquid level system described by state equation
Y=-y+u; y0)=1

Where

Y = h = deviation of liquid head from steady-state;

U = q =rate of liquid inflow.

that minimizes the performance index

J:I (y2 +uz)dt

For the system shown in the block diagram shown in
Fig. 1
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