USN 10EESS

Fifth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Modern Control Theory

y Time: 3 hrs. Max. Marks: 100
T i Note: Answer any FIVE full questions, selecting {6(:}
\% atleast TWO questions from each part. % .
_’i,ﬁ PART - A aQ

§ 1 a (Befine the following terms: @{g}

g ate i1} State variables iii} State vector  iv) State space. % ™ (04 Marks)

-g b. Obtditi.the state model for the electrical circuit shown in Fig.Q1(b). . " (08 Marks)
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ystem described the dlfferentlal equation

re D = d/dt, in Jordan canonical form.
(08 Marks)
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b. Fig.Q.2(b) shows block d1ag1:a.m of a controLsXstem using state variable feedback and
integral control. State modc:.l-;(’)f plant is
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?; Derive the state %&1 of entire system gt (08 Marks)
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§ .ﬂi‘x Fig.Q.2(b) H
g Qf: L ist out atleast one advantage and one disadvantage of selecting, ‘ L,
20 \Q" i) Physical variables; 1) Phase variable;  iii) Canonical variables for St space
S \Q formulation of control systems. ( rks)
EERE
3 Find eigen values, eigen vectors and modal matrix for >
& 0 0 1
A=(2 O 0. {06 Marks)
8§ 2 -5

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

b. Convert the following state model into canonical form by diagonalising matrix ‘A’

[:j ) E ::][:;]+[—Ol]u’ y=lt 0][2}' (08 Marks)
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Find the state transition matrix e*' for the system using Cayley-Hamilton method

1 0

A= . (06 Marks)
11

Find the time response for unit step input of a system given by {_%
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.Wy(t) x(t) and x(0)= ol -5 (12 Marks)
2 *J«W - hk e
b. Evavﬁm;te controllablhty and observability of the following state model,
40 i’m
X= x+{10lu,y=[0 0 1x. o ¥ (08 Marks)
- 0 B
T PART-B . -
5 a. “Any unstable system can be stabilized by complete. state feedback if all the state variables
are controllable”. Commentfgnmthls statement and explam for the Fig.Q.5(a). (06 Marks)
—p e
DT T
Fig.Q. 5(a)
b. Consider the system deﬁneé*%y %= Ax +Bu,y= cx .where
0 1 0
A={0 0 T B=
=1 -5 |1 Tty
By using the~gtate feedback control u = -kx, it is desired to hh\{p the closed loop poles at
s=-1% Yid s = -10. Determine the state feedback gain matrm:«K using Ackermann’s
forw} - (08 Marks)
¢c. Agegiditor system has the plant. o
oo -6 1
cox=[1 0 —1i|x+0|uy=[0 0 1]k Sm
i
5:% 01 -6 0 {:”:}
2; _ Design an observer such that the eigen values of the observer are locatedat —2% JJﬁ e
Use direct substitution method. 06 Ma:‘k;f‘*
6 a. Write a short note on P, PI and PID controllers. (06 Marks)
b. List the properties of nonlinear systems. (06 Marks)
c¢. Draw the input-output characteristics of following nonlinearities and explain in detail:
i) Dead zone  ii) Backlash. (08 Marks)
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7 a. Explain the phenomenon of jump resonance with respect to the nonlinear systems. (06 Marks)
b. Find out the singular points for the following: X +0.5x+2x=0. (04 Marks)
¢. Draw the phase plane trajectory for the following equation using isocline method:
%+2Ew x+wix=0.Given& =05 w=1,withx=0 and d_}t( =1 as initial condition.
- uowss)
-ﬁ:;;%
*“% . Define the following terms: (w\%%
“{= 1) Positive definiteness. {)}‘ .
9 Positive semidefiniteness. T
« Negative definiteness. T
iv) ""}"ﬁggative semidefiniteness. T
Give on€.example to each. S (06 Marks)
b. Explain thtb;apunov second method and stability theorems. - . (08 Marks)
c. Use Krasovskvn«s theorem to show that the equ111br1um state x = O of the system described
(06 Marks)
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