No.. 1 EES2
G NEW SCHEME

Reg.No._ | [ | | | [ [ [ T[]
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Electrical & Electronics Engineering
Modern Conirol Theory

Tirmwa: -3 hrs.) (Mo arks 100

Note: Answer any FIVE full questions.

1. (o Explain the concepls of state varable, state and state model of a linear system,

06 Marks)
) Lneaorize the following equation in the nelghbournood of the orfgin
% = tan—' 20 — 3sin d + 2uet? 4+ ud
Obtaln the approxmaote response #(t) for u = 0,02, with the systerm inlfiqlly of
equilibrium,
{8 Marks)
te) Chaoosing appropriate physical variables as state variables, obtain the state model
tor the electds clreult showrn in Flg, 1, (& Morks)
Fog -4
2. o) For the franster function 1 18] — slet2lis+3)
fija) (84175 [24-4)
Chtain the state modef in
I Phose variable cannonicol form
i Jordan Canncnlcal form (4 +4=8 Marks)
by Congider the matrx
2 -2 3
Ad=|1 1 1
1 3 -1
iy Find e sigen values and elgen vachons of A
Wy Write the modal meortdx
i  Show that the modal reatrix indeed dicgonalizes A, i {12 Marks)
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3. (o) List ot least three impotant propartias of the state transifion matr, (3 Marks)

by Consider the homogeneouws equation X = AX. Where Als o 3 x 3 matile. The
following three solutions for three different Infficl conditions are avaollabla

el g2 g3t
—E-'_i i —EE:_E’: 1 —Ef--si
2o—t 0 0

D KHenify the iniflal conditions
i Find the stote fransition matkrix
i} Hence or otherwize find the system mafic A (10 Marks}

(e} Glven the stete model X = AX +bu, y=cX

o0 1 0 i
Where A={ 0 ¢ 1|, b= |0|lande=][1 0 0]
-1 -2 -3 1

b Simubate and find tha transfar fumction %;%} Using Mason's galn formiusa.
I Determing fhe fransfer funcfion from fhe stote modal formulation, (7 Mearks)

4. (o) Obtain the time response y(t), of the systern given below by fust ransforming the
state model inte o "Cannonical modal”.

0 1 0 0
X=]o0o o 1|x+ |o|u y=0100z
-8 =11 =B 2
u Is & unit step function and X7 (0) = [0 0 2] (12 Marks)

{b) Write the state and cutput equations for the systerm shown in Fig. 2. Determine
whather the svstem is completely cortroliable and complately cheervable.

(8 Marks)
~f &)= :
0%}
LA
g 2.
5. A reguilator systern has the plant
. [0 0 -6 1 ,
=10 -11}{X + [0] u, p=[0 0 1)X
01 =6 4]
I} Cempute K sothat the control law uw = - K X +#(1}, »(f) = reference input,
places the closed loop pales af -2 £ 7412, —5. {8 Marks)
Confd.... J
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0 Design an obsener such that tha eigen values of the obsarver are locoted ot
~2+ 3412, -5 (6 Miaks)

iy Drow g block diogrem Implemenfation of the confral configuration. (3 Morks)

) Obtain the state model of 1he obsenver basad state feed back control system.
{3 Marks)

&. (@ Using Lyapunovs direct method., find the range of K to guarartee stabllity of "rhe
systern shown in Flg. 2 (14 Marks)

e :

1’—-'_.3 3

by Choose an appropicte Lyopunoy funciion and check the stabiiity of the aquilibrium
stote of fhe systermn described by

;.’-1 = #a
a 3 {6 Marks)
Lg = =T — &y T
7. (o) Discuss the basle features of the following non inearities
i MNon linecr fichon
iy Oneoff confrollers
My Bock lash (% Marks)
by Fg. 4 shows phase portraits for type - 0 systerms, Classify them inte the cotegores.
Stable focus, slabla nodsa and so-0n. {6 Marks)
p I3 A Ay
<t s S [ — o b!.
%% ; - { '\‘__J !
' (i) (i) (i)
'._'%\ * =
e
3 B
L St (Vi)
(e} Explain the concept of Jump rescnance with a suitable example, (5 Marks)
Canfd.... 4
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8. (o Explain the delta method of consh'ucﬂng phase 'rrajéc?ories _

() Using Isocline method, draw the phase trajectory for the system

2
%ﬁ-+ 0.6% + z=0

with z =1 and d{g = 0 as Initiol condition.

(¢) Sketch a suitable phase frgjectory and explain the 'Dither phenomenon’,
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{7 Marks)

(8 Marks)

(5 Marks)




