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1.
A system is described by the model 
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Is this system controllable at t=0?  If yes find the maximum energy control to drive it from 
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2.
A linear autonomous system is described by the state equation.
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Find the bounds on ‘k’ to guarantee the stability of the system in Lyapunov’s sense.

3.
Consider the state-space model of the system, given by
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Y = CX(t) +DV(t)


If state feed back controller is employed with the control law



U(t) = -kx(t)

derive the effects of the state feed back on the controllability and observability of the system.

4.
Describe the design of a state observer employing incomplete state feed back, with the help of the block diagram for the model.
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Y = CX + DV


Using  separation principle.
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Set No.1

5.
A system is described by the model 
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Y = CX,  where
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a)  Obtain the transfer function matrix G(s), such that   Y(s) = G(s) V(s)

b)  Obtain the system matrix.
6.
Given the system 
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 ; x(0) = xo and x(2) = x.


Find the optimal control u*(t), t ( {0,2} that minimizes the performance measure 
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by the method of the calculus of variation.

7.a)
State and explain Pontriyagins maximization principle.
   b)
Consider the system described by
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And the P.I
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If the admissible controls are constrained such that
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Describe the step by step procedure to obtain the optimal control u*(t).

8.a)
State the library function in MAT LAB for the following operation with function name and arguments.


(i)
To obtain the gain at a specified point on a root locus plot.



(ii)
To draw the Nyquise plot for a given transfer function.

(iii)
To obtain the state-space model from the transfer function of the system.

(iv)
To obtain the gain margin, phase margin from the frequency response data.
b)
Write the MATLAB script to evaluate y(x) = e-0.5x sing (x for 0≤ x≤10 in steps of 0.1 and for (= 10 and plot on a graph.
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1.a)
Show that the state controllability and the state observability are duals.

   b)
Show that the state space model is phase variable canonic form is always state controllable.

2.a)
What is asymptotic stability and stability at the origin of the state space in the large.

   b)
Given the system
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Y = Cx + Dv


Define the Lyapnnov’s function and obtain the condition for the stability of the system in the Lyapnnov’s sense.

3.
A system is described by the model 
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Design a state feed back control law, which locates the closed loop system poles at s=-1,-2 and -3 on the s-plane.

4.
Consider the system
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Design a state observer so that the estimations error decays in less than 4 seconds.
5.a)
What are the decoupling zeros in a system matrix? Classify them.
   b)
A system matrix in state-space form is
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Obtain all the de coupling Zeros of the system..
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Set No.2
6.
 A system is described by the model 
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= f(x(t), u(t),t).

Find the optimal control u*(t), which takes the system from X(t0) to X(t1) along the optimal projectory X*(t) and minimizes the functional.
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by using the calculus of variation.

7.a)
Given the transfer function matrix.
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and that 
[image: image31.wmf]).

(

)

(

ˆ

1

s

T

s

T

-

=

  Obtain 
[image: image32.wmf])

(

ˆ

11

s

t

  and  
[image: image33.wmf])

(

ˆ

12

s

t

.

b)
What is the requirement of  a system matrix of a multivariable system so that it is of minima order.

8.a)
(i)  What is a script in MATLAB?


(ii) What is a function in MATLAB? Illustrate them with suitable example.
   b)
A polynomial is described by


y = x3 – 30x + 30.

Write a MATLAB program to plot y vs x using the function “polyval”, for the range  -8<x<8 in steps of 0.1.  Use vector representation for x. 
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1.
A system is described by the model 
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 ; Y = CX + DV and is state controllable satisfying the kalmans terc. Obtain the state transformation matrix, which transform the given system into controllable canonic form.

2.
A system is described by: 
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   a)
Investigate the global stability of the system as the origin of the state-space using Lyapunov’s method.

   b)
Obtain Lyapunov’s function for the above system.

3.
Show by means of a derivation that the closed loop eigen values of the system with the model 
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; Y = CX + DV. Can be arbitrarily located through state feedback control. If so, bring out the necessary condition to be satisfied by the pair (AB) .

4.
The state model of a dynamic system is 
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   Y(t) = [2
-1] X (t), where
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Design a state observer, that makes the estimation error to decay as fast as e-1ot.

5.a)
A multivariable control system is described by the forward transfer function matrix Q(s) and the feed back transfer function  matrix F(s). Show that the closed loop transfer function.



H(s) = [Ik + QF]-1 Q



        = Q[Ik + FQ]-1


Where H(s) is (KXK) matrix.

b) Given that H(s) 
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Obtain L12(s) of the system.
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Set No.3
6.a)
Define an optimal control problem.

b)
Find the optimal control µ*(t), for the system 
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7.a)
State pontriyagin’s minimum principle to obtained the optimal control, which is bounded ( that is constrained).

   b)
Consider the system X=f(X(t), V(t),t) It is to charge from X(to) = Xo to                X (t1) = X1 along the optimal trajectory X*(t), with the help of an optimal control u*(t), for the t ( { t0,t1}  Which minimizes.
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 State the necessary conditions to be satisfied for the existence of u*(t). What is meant by transversality conditions.

8.
Explain with syntax the use of the following functions in MATLAB.


(a) Bode (b) Margin  (c) Obsr (d) Print sys (e) Step (f) ff 2 ss.
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1.
Define a minimal order system.  Given the system
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Describe the tests to be done to investigate for the system to be a minimal order system

2.
X=
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Investigate and identify if all the state variables are controllable and observable.

3.
Consider a linear system described by the i-o relation



(S3+3S2+2S)  C(S)  =  10  
[image: image48.wmf]m

(S)

Design a feed back controller using state feed back for the chosen eigen values of the system at S=-2,  S=-1+J1 on the S-plae.

4.a)
Draw the block diagram of a full order observer and derive the state-space model for an asymptotic  observer..

   b)
Derive also the condition to be satisfied for the error to decay exponentially.

5.a)
A MIMO system is described in the block diagram in figure below.
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wherein in 
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 is (K(1), K is (l(K), 
[image: image51.wmf]Z

 is (K(1) F is (K(K), L is (K(m) and            G is (m(l).  Obtain the transfer function H (S) of the system, such that                             Z(S) = H(S) V(S).

b) Show that the above diagram is equivalent to the figure below.


[image: image52.png]K(s)

G(s)

L(s)

K(s)

F(s)

L(s)





Contd…2
Code No. NR-321304



-2-



Set No.4
6.
Consider the system with state equations
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The P.I to be minimized is 
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The control inequality constraints are
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7.
Execute the following MATLAB program segment and display the output.

   a)
>> x = [0: 0.1: 1];


>> y = x*Sin(x);


>> plot (x,y)


>> x label (‘X’)


>> y label (‘Y’)


>> grid.

   b)
>> x = [0: 0.1:1];


>> y1 = x* Sin(x); y2 = Sin(x).


>> plot (x,y1, (-(, x, y2, (-()


>> text (0.1, 0.9, (y1 = x sin(x)--- ()


>> text (0.1, 0.85, ‘Y2 = Sin(x) -.-.’)


>> x label(‘X’), Y label (‘y1 and y2’), grid.

8.a)
List the various tool boxes used in Computer Aided design of control system with MATLAB.

   b)
What are the advantages of using MATLAB in system Identification over conventional methods?
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