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Part A

Answer all questions briefly.
Each question carries 4 marks.

Derive a state model in diagonal form for the system described by :

Y(s)  s*+ds+4
U(s) s 1552 + 45

Obtain a state model for the system described by
y{k+3) + By(k +2) + 2y(k+1) + y(k) = bu(k).

. . . ) 0 2 0 ,
Obtain state transition matrix for the system described by = { 3 5} x + [1] i using

Laplace Transform method.

Find the transfer function of the system having state model

. 0 1 0 |
x—{_z _3} x+[1:’u and y =[1 0]x.

1

Check the observability of the system described by X = { g 3] x, Y= [1 0] X.
Y

Define complete state controllability and complete observability of a system.

Define state regulator problem and output regulator problem.

Turn over
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Explain the pole placement design with state fecdback in discrete system.
What are the use of the following operators in matlah ?

(a) (b} ;

(c} >> (d) %

Write any two MATLAB functions and explain their functioning in control system ?
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Part B

Answer all questions.

Each full question carries 12 marks.
A discrete system is described by
y(k+2) + 5y(k+1) + 6y (&) = u(k) y(0) = y (1} = 0, T = 1seec.
(a) Determine a state model in canonical form.

() Find slate transition matrix.

(¢) Forinput u(k) = 1, £ > 1, find output y(&). r,..-—-r
<

Or

Write the state equations of the following system :

(3(&‘) ' j:C] RQ
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13. Obtain the transfer function and therefore the state model for the system shown in the figure

below :
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Or
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14. (a) Obtain a state model for the system whose transfer function is (s + 3) ( 2 4 95 4+ 2)'

(b) Construct the state model using phase variables if the system is described by

—_—

-t dt? dt

dy(t) | IO D) o0y s,

P

15. Derive the state space model of a distillation column.
Or

16. Determine the controllability and observability properties of the following system :

00 0 40
A=|1 0 -38], B=l1w0o, c={0 0 1}
01 -4 0

, 0 0 0
17. A regulator system has the plant * = [ 20.8 0} X+ [1]% y=[1 0] x. Design a control law

u = -K x, so that the closed loop system has eigenvalues at —1.8 j24.

Or
] -1 1
18. Consider the system described by the state model X = AX where A = 1 2y’ C= [1 9]

y =CX . Design a full order state observer. The desired eigen values for the observer matrix are

Hq =—5, [.l2=—5.

Turn over
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19. Show how the tool boxes in the MATLAB and simulink are used to model a system, with an

appropriate example.
Or

20. A linear time-invariant system is characterized by homogeneous state equation

x 1 0] [x
[;J N [O IJ LlJ Using MATLAB program, show how the solution of the homogeneous
2 2

equation is computed, assuming the initial state vector Xg = E}]

(5 x 12 = 60 marks)
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