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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions.

1. (a) What do you mean by state transition

matrix ? What are the various properties

of state transition matrix ? 8
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7. What are the advantages of sampled data

control systems ? Discuss Schur-Cohn stability

criterion and Jury’s stability test for discrete

time systems. 20

8. (a) Define z-transforms and inverse

z-transform. Discuss various properties

and limitations of z-transform. 11

(b) Explain the role of hold circuits in

discrete time systems. Discuss zero order

and first order hold circuits with details.

9
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(b) Obtain the time response of the following

system :

0 1 0
X X

2 3 1
u

   
        



and output

 1 0 Xy 

where u(t) is a unit step input and the

initial condition x1(0) = 0, x2(0) = 0.

12

2. Discuss the general concept of controllability

in state variable approach. Determine the state

controllability of the system described by the

state equation
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and the output equation

 1 0 1 Xy  20
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3. Define and explain the following : 20

(i) Limit cycles

(ii) Singular points

(iii) Isoclines

(iv) Phase Plane portrait

(v) Nonlinear components in control systems.

4. Define describing function. Derive the

describing function for relay with hysteresis

and dead zone. 20

5. Explain various stability theorems of

Liapunov’s 2nd method. How do we construct

the Liapunov functions ? What is the physical

significance of Liapunov function ? 20

6. (a) Discuss the stability analysis of nonlinear

systems using describing function method.

10

(b) Discuss the phase plane portrait of linear

second order systems for their analysis.

10
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