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Max.Marks:70

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Describe the phase variable Canonic form of state-space model and show that such a system is always controllable.

   b)
Give a LTIV system 
[image: image1.wmf]x

·

 = Ax + BU


Find a P matrix, which transforms A into controllable Canonic form. AB is controllable.

2.
The block diagram of 
LTIV system is given below:



[image: image2.png]



Check whether the system is completely observable.

3.a)
State and explain Lyapunov’s stability theorem applicable to continuous time autonomous system.

   b)
Given the system 
[image: image3.wmf]x
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 = 
[image: image4.wmf]ú

û

ù

ê

ë

é

-

-

3

2

1

0

X

investigate the stability about the equilibrium point at the origin of the state-space and find out the Lyapunov’s function.

4.a)
Explain the principle of pole placement through state feed back and explain Ackerman’s procedure to obtain the feed back gain matrix.

   b)
Given the system



[image: image5.wmf]x

·

= AX + BU; Y = CX, with 
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design a state feed back control law so that the closed loop system has poles at 

-1, -2 and -3.
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5.a)
Show that for a functional J(x(t); if x=x* is the extremal, then the variation in J must vanish on x*.

   b)
Find the extremal for the functional J(x(t)) = 
[image: image7.wmf]dt
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given x(0) = 0 and x(1) = 1

6.
Determine the expression for the optimal control u*(t), which controls the linear state regulator


[image: image8.wmf]x

·

 (t) = Ax (t) + B℧ (t)

and minimizes the performance index,


[image: image9.wmf]ò

+

·

+

=

tf

t

f

f

T

dt

t

U

R

t

U

t

x

t

x

T

T

t

HX

t

x

J

0

.

)]

(

)

(

)

(

2

)

(

[

2

1

)

(

)

(

2

1



and U(t) is not constrained.

7.a)
Generate a plot of 


y(x) = e-0.5x sin (x

where ( = 10 rad/sec and 0≤y≤10. Use the Colon notation to generate the vector x, in increments of 0.1. Write MATLAB script.

   
   b)
Define the following functions:

“text”, “tf2SS”, “Zems”,”margin” with the related argument and syntax.

8.
Consider the multivariable system modeled by
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·

= Ax +BU


when 
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a) Check whether the system is controllable

b) Convert the system into 
[image: image12.wmf]·

z

 = AcZ + BcU

When X=PZ and P transform A into Ac which is in the controllable canonic form.
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