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Fifth Semester B.E. Degree Examination, June / July 08
Modern Control Theory

3 hrs. Max. Marks: 100
MNote @ Answer any FIVE full guestions.

Explain P, PI, PID centrollers. (D% Marks)

Construct the state model using phase —variables for the following equation and draw the
state diagram:

3 %
g Y4 4?--}- |-Td—+ 2y =5u. (12 Marks)
&’ dt i

. Explain the terms with an example;
i} State iy State variables  iii) Stare vector iv}) State space, {08 Marks)
Obdain - i)First companion and i) Second companion form, for the equation
Gis }_J__S;J-_
57 +95% + 245420

Diraw the signal flow graphs, (12 Marks}
Define state transition matrix. List oul its properties, {08 Marks)

O'ain state transition matrix by
1} Laplace transformation and
11} Cayley-Hamilton theoremn

lor ﬂu.' E'ullnwl g System.

[” 11[ ,1 (12 i)

Ll: J. -2

1. Find the time -n:spmlsc of the following svstem

'.1;:.!_ 1 |_F': [ 0
:i:!_ l1 1 |_:-: W
where u(t) is the unit step occurring at t=0 and x (V) =[1 0] (10 Marks)

Obtaeere the trEI'I‘iﬁ:il’ fum:tmns of the systems having the state models
0 ]
i} X= .'5{ u and Y=[1 0
E ’:_2 J +| Lﬂ ! K [ ]K
. =5 =1 2 :
o Eel X+ ;[ and ¥ =[I 2JX {10 Marks)
. Explain the common ptt}'EE.CH] non linearities, {10 Marks)
What is the significance of phase-plane plot? Explain the various sieps of plotting phase-
plane trajectorics by either phase-plane method or isocline method. (1 Marks)
What are singular peints? Explain the different singular points with respect to stability of
non-timear systems, (10 Marks)
Consider the system described by
oI L 0
A= 0 0 l B=|10
-1 -5 -6] 1]

Using state feedback control u = - kx, it is desived to have the closed lcop poles at
5= -1 +)2, 5 =-1. Find the state feedback matrix using Ackermann’s formula. (10 Marks)
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. Determine whether or not the following quadratic form is negative definite. ‘
Q=-x"-3x’-1Ix*+2x x_—-4x X _-2x X (10 Marll
1 2 3 1 2 2 3 1 3

. Obtain the Liapunov candidate for the following system
X X
SR (10 Mard
% -1 -1]]x,

. Using Krasovskii’s theorem, find the stability region of the equilibrium state at x = 0 ﬁ
the following

X =—X
1 1

X =X -X -X (10 Marl
. .Explain the concept of complete state controllability. Obtain the conditions on a, b an
for complete state controllability for

)'(1 7L! 1 0 X, al
% =10 & 1||x +|b|]u] (10 Ma
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