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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. illodule 1

1.a Mention the properties of state transition matrices

Answer b or c

b Obtain two difierent state model of the system represented by transfer

L _ 1, ,. C(s) lO(s + 4>runctlonl.-.:-

Q.no. Module 2

2.a Obtain a state space representation of the following pulse transfer function in
. diagonal canonical form

R(s) ^s(s + 1)(s + 3)
c Obtain the time response of the system represented by state equation for unit step 6

input

x = Ax(t)+ Bu(t)

Y(t) = cx(t)

[-a 6l l- + I l- -rlwhereo= 
L_u +) , B = 

L_ul 
," = [1 -1] and x(0)= 

L ,l
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Answer b or c

b Explain discretization of continuous time sptbm '
c Obtain the state transition matrix of the discrete system represented by state

equation

fo l-l
x(k+1) = Gx(k), where c = l_rz .r) ,

. Y(z) 
=u(z)



Q.no. .i.' todule 3

3.a Write and explain mathematical definiton br stabili$

Answer b or c
i A non-linear system is described by the equations

at
Xl = -Xr-X2'

iz = -x2,,

By using variable gradient method, investigate the stability of the system

c State and explain Lyapunov stability theorem for continuous time linear systems

Q.no. Module 4

4.a State and explain the concept of Controllability and Observability mentioning its

tarks
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8
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b

6

physical significance

Answerb orc

b State and prove Controllability and Observability test for continuous time systems 6

c Explain confollability concept based on canonical forms of strate model 6

Module 5

Q.no.

5.a Explain the efiect of state feedbac* on controllabili$

Answer b orc

b Explain the design of full order Observer br Continuous time systems

c Derive Ackerman's formula forthe pole placement using state feedback

Q.no. il|o4tb 6

6.a Explain the formulation of state regulator problem

Answer b or c

b A system is represented by

*r,l= tl il'tt)*H*u.

lf the cost function i" FF + urldt 

"* 
the Riccati equation and solve to get the

optimal control law.

c lllustate with an example the design of Robust PID Controller system


