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Answer all six questions.
Modules I to 6: Part 'a' of each question is compulsory and answer either part 'b' or part 'c' of each question.

(Answer all questions with relevant diagrams &/expressions only)

Q. No. Module 1

'1. a Mathematically analyse the sensitivity of eigen values to
the system is modelled in state space form.

Answer b or c

b Consider the system function given below

G(s):, ,-.91!l ,'.(s+z)(s2+3s+4)

Obtain state models by direct and cascade decompositions. Draw the relevant
diagrams also.

r c How will you obtain the solution of a state equation? Obtain the solution, of the 6

state equation given by

Module 2 Marks

How will you find the solution of a discrete time ryrt.-, modelled in state space. 3
Explain any one method.

Marks

system parameters, when 3

fj, -"1'. [3]'
y:lL 2lx

Q. No.

2.a

Answer b or c



h.*o.
3.a

Consider the system defined by its transfer function

G(z):ffi,
obtainstatemodelsincontrollablecanonicalformanddiagonalforms.

Consider the system defined by ffansfer function

G(s):: 's(s+3)

obtain the discrete time system model valid at the sampling instants' Also obtain

the specific expressions for the system model when T : I sec'

Module 3 Marks

what is the importance of sign definiteness of scalar functions in the stability 3

analysisbyLiapunov'smethod?whatisthesignificanceofquadraticforms?
Answer b or c

Analyse the stability of the equilibrium point of a nonlinear spring mass damper 6

system, using Liapunov's method' The system equation is given as:

mj + b i lx l+ksx+krxs 
: 0

Explain Krasovskii's theorem for analysing the stability-of nonlinear systems ' 6

ByuseofKrasovskii,stheoremexaminethestabilityoftheequilibriumstateof
the following sYstem:

it:'xt
?:Xl-x4-Xi

Module 4 Marks
Q.No.

4. a what do you mean by output controllability of a LTIV system? Discuss any one 3

methodtodeterminetheoutputcontrollability

Answerborc.

bWhatdoyoumeanbyobservabilitymatrix?Deriveanexpressionforthe6
observability matrix of a LTIV discrete time system'

X2



c Analysethe following systems forstate controllability. Veri$ryouranswers with 6

the help of diagrams also.

!rl,* [31"

Q. No. Module 5 Marks

5. a 
- IVhat do you mean by dtrality principle related to controllability and 4

observability? Analyse duality principle with an example.

Answer b or c

b (Consider the system t
1

c(r) = F
Design a pole placement controller such that the closed loop poles are at

s = -1t1. Draw the block diagram of the compensated system also. What is
the control law you designed? Veriry your answer using any other method of
controller design also.

c Design a state observer to the grven system such that the observer eigen values E

are at

lt: -2 f iz{TP: -5'

The system isgiven as

!r1'* [31"
. r-1r =lo.
. r-1r =lo

.il

-:[_r. _i, i]'.. [ll"
y:[1 0 0]x

Module,6

Q. No.

6. a Analyse parameter optimisation problem of discrete time systems. What is the cost 4
function? How will you find a solution by Liapunov's method. '1

Answer b,or c

Marks
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b Detcmineeop#mffiol fimctionaf€tfte,c5fise'm&scribcd,by

r:Ax*Bu
Wkre, .

,.{Xl},u=[3
,'.

Stteh that tfo fo[owing pformancc equation is minimised:

J : !i{*', +t/u)dt. .,,
'

- c Cwie ainity ffiksyffi with cloeed loqmsfer fimction
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