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Answer all six questions. Part'a' of each question is compulsory.

Answer either part 'b' or part 'c' of each question

Q.no. Module I
l.a Explain eigen values and eigen vectors

Answer b or c

b Obtain the state variable representation of the system represented by 6

transfer firnction # # using parallel decomposition method

c Obtain the time response of the system given by state equation for u(t):l 6

for t 20
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Module 2

Obtain a state space representation of the system described by

y(k+2)+5y(k+ I }r6v(k) = u(k)

y(o): v(l): o

Answer b or c

Obtain an expression for the discretized form of continuous time state

space representation
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Q.no.

3.a

c Derive an expession furthe solsion of discrete*ime state space

'representFlio.n of linear time invariant systems

Module 3 Mrrks

Write and explain the mathematical definition of Lyapunov stability for 3

continuous time nonlinear svstems

Angwer b or c

State and explain Lyapunov's stability &eorem for linear time invariant
continuous time systems

A non-linear system is described by the equations
a,
xl : -xl -x2'
a
x2: -112

By using variable gradient method, invistigate the stabitity dfie
system.

Q.no lllo&rh 4

4.a Explain the concept of controllability and observability for discrete time
systems

, Answer b or c

B State and prove coatrollability tests for continuous time systems

c Explain the deter,mination of observability condition from observable
canonical form and diagonal canonical form
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O": Module 5

5.a Discuss the effect of sate feedback on controllability

Answer b or c

B Explain the method of desiming full order observer for continuous tirc
systems

c Derive Ackerman's formula for the pole placenrat using state feedback
for continuous time systems

Q.no. Modute d

6.4 Illustrate the method of optirnal conhol using quadratic perfonnance
measure? What is its significaoce?.
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Answer b or c

B A system is represented by t
x(o: [3 l] on. [l] ,(n

If thecost finction is If Cr' + uz)dtfonn the Riccati equation and wlve
to get the optimalcontrol law.

c Explain the design method of a robust PID controller for a temperaturc E

control system with plant having the tansfer function of G(s) = I 
=(s + l)'?

and with settling time less than 0.8sec .Assume damping ratio={.8.use
suitable prefilter ig the design


