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Time ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1 =10 Marks)

1. The nonlinearities are those whichrrerently present in the system.
a Incidental b  Intentional
¢ Forced d Drafted

2. The nth order system is completely observablehé rank of the composite matrix for

observablility is

a n b n+l
c n-1 d 2
3. Apointin at which the derivativesbfstate variables are zero is called singular
point.
a Phase plane b  Phase portrait
c Phase trajectory d Limit cycle

4. In a canonical state model, if the matrix C doeshave any column with all zeros then the

system is
a Observable b  Controllable
c Both observable & controllable d Neither obsbtgaor controllable

5. Lure’s Transformation is applicable only for tgyas with

nonlinearity/nonlinearities.

a Single b  Double
c Multiple d no
6. If the non-linearity is , Bogpov criterion is not applicable.
a Homogeneous b  Non homogeneous
¢ Time invariant d Time varying
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

f(x)= e"*"is a function.
a Positive definite b
c Negative definite d

Positive semi definite

Negative semi definite

When the -1/K locus is not enclosed by G(jw) locus the system is

a Stable a

c Marginally stable c

Unstable

Indeterminate

In state space design the closed loop poleloeated by means of

a State variables b

c State feedback d

The state observer can be designed only gykEem is completely
a Controllable b

¢ Uncontrollable d

State observer

Cannot be located.

Observable

unobservable

PART B (10x 2 = 20 Marks)

What is input and output space?
State two properties of state transition matrix
How are the singular points classified?

Draw the phase portrait of unstable focus.

What is the purpose of introducing nonlineasitinto the systems?

What are limit cycles?

Define stability of nonlinear system at origin.

List the advantages of Aizerman’s method oveeolinearization techniques.

What is pole placement by state feedback?

What is the necessary condition for designtatesobserver?

PART C (5x 14 =70 Marks)

a) Determine the conditions on, i, di, d» so that the system is completely

controllable and observable.

0 1
y =[d;
(OR)
b) For the given circuit find the following:

e [1 1]x+[bl]u

b,
a;1X

i) State space representation of the system

i) Transfer function of the system
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iii) Check for controllability by Kalman’s method (4)
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22. a) What are singular points? Explain the d#ifé types of singular points with neat
diagrams.
(OR)
b) Brief about phase plane analysis and phagectogies. Give the procedure for

construction of phase trajectory by Isocline Method

23. a) Derive the describing function for Satwathon-linearity.
(OR)
b) Describe the conditions for stability and em@tbout stability of oscillations
24. a) With neat diagrams explain Kalman’s andeftizan’s conjecture.
(OR)
b) Write about Popov’s and Circle criterion
25. a) Describe Model Predictive control in detall
(OR)
b) Explain State feedback and state observeetaild
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