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1. Define the concept of state. Write the state equations for dynamic systems.

2. Derive the state space representation using phase variable for n number of state variables and
draw its state diagram.

3. Discuss the describing function analysis of non linear systems.

4. Define the state observer. Deduce the expression for full order observer.

5. State and explain the principle of optimality.

Answer any five of the following questions - 5 x 8 Marks= 40 Marks
1. Develop the state model of Linear system and draw the block diagram of state model. [8]
2. a) Derive the solution of Non-homogeneous state equations. 4]

b) What is a Non-linear system? What are the different types of Non-linearities? Explain each of
them in detail. 4]

3. A Linear dynamical time invariant system represented by x = AX + BU

0 1 0 0 1

Where A=10 0 1|[,B=|0 0

0 -2 -3 1 0
Find if the system is completely controllable. (8]
4. a) Illustrate the generation of Lyapunov function by Krasooviski’s method . [4]
b) Explain the singular points in non linear systems. [4]

5. Consider the second order system described by

2= 15 S
X 2 -1 -1 X 2
The equilibrium state is the origin. Determine the stability of this state. [8]
6. a) Explain the terms-stability in the sense of Liapunov, asymptotic stability and instability with

graphic representation. [4]

b) State and prove the Liapunov’s stability theorem for linear time invariant systems. [4]



. a) Obtain the Hamilton Jacobi equation for the system described by x =u(t), subjected to the initial

condition x(0) = X°. Find the control law that minimizes J = %xz (t) + [ ot Y(x? + u?)dt,

t; specified. [4]
b) Explain the Linear system with full order state observer with neat block diagram. 4]
. a) Explain the fixed end point problem and derive the Euler-Lagrange equation. [4]

b) Explain the term-Linear quadratic regulator. [4]



