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Fifth Semester B.E. Degree Examination, Dec.08/Jan. 09
Modern Control Theory

Pelan, Melarks: 100

E:

Note: Answer any FIVE full quesiions, selecting
at feast THO guestions from cach part.

PART - A
Corspare modern contrel theory with conventional control theory. {05 Marks)
DeFereeriia] equation of dynamic system is & +¢) +3c) -3¢y =1
Gy +ey+ey=n
e sage equation & output cquation. {07 Marks)
A feed back svetem is characterized by the clozed loop transfer function
57 =35+

Tgem — 2"~

3~ -28" +3s+1
Dera 2 suitable signal low graph & obtain the state model. {08 Marks)

¥ean the state model in canonical form for the sysiem described by the differential
sction & write the block diagram,  vy-roy+ 11y +oy s+ 8u+ 170+ 5 (08 Marks)
Lt svyem is desenbed by the following set of equations. Develop a block diagram for he
= =em showing the ransfer functions between different inpuis & outputs.,

e Tx, 0y, fvi] [ 27
= : and |7 |= L
x: -3 -4 [‘h] [[ 1 us . | ¥2 1 0 xs {09 Mark)

What 15 Eigen value? Prove that the eigen values of a “A° arc invariant under a linear
Tzosfermation. {14 Marks)

ind the ransformation matrix “p' that 1|~'mhf"|:|rms the malrix “A" into diagonal or Jordan
4+ 1 -2
fomm where i"..—l 1 o 2
|_'. o |
1]

What is a state transition matrix? For A= |- 3 *-I compute the state transform matriz o™
o

{10 Marks)

'

using Cayley Hamilton theorem. (10 Marks)
Determine the complete lime response of the system given by

0 1 1]
M) =[_1 G]K{I} where Rfl‘.']n=|:]j and ¥{t}= [l - I]J'[{[] (10 Marks)

Define controflability & observability and write the state & output equations for the system
shoun in Fig d(b). Determine whether the system iz completely controllable and obacevable.
(10 Marks)
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PART - B
Describe the different metheds for evaluation of siate feed back pain matrix ‘K, (10 Marks)
It is desired to place the closed lonp poles of the Following system at § = - 3 gnd § = _ 4 by |
& state feedback controller with the control u = — Kx. Determine the state feedback gain
matnix K and the contral signal, (19 Marks)

Consider the system described by the state model % Ax, y=Cx

I
where An[ l EJ' C=[1 0]. Design a full order slate observer. The desired eigen values

for the observer matrix are w==51;=-5 {12 Marks)
Mention the different types of inherent nonlinearities & explain deadzone with suitable
exarmple. {8 Marks)
What is a singular point? Explain the different types of singular points in a non-linear
control system based on the loculion ol gigen values of the svstem. {10 Marks)
What is a phase plane plot? Describe delta method of drawing phase plane trajectonies,

{10 Marks)

Use Krasovskii's thenrem to show that the cquilibrium state x=0 of the system described b
xr = -3 b }L?
.:':[2 =X = X3 "Ig

is asymptotically stable in the larpe, L1 Marks)
Explain with an example:

(i} Liapunov main stability theorem.

{it) Liapunov second method,

(1) Krasovskii’s theorem, e



