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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fifth Semester B.E. Degree Exam
Modern Contro

Time: 3 hrs. Wax Marks:100
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0= O+

Compare the classical CO&% ol theory with the Qﬁodem control theory. (atleast —
comparisons). . (06 Marks)

What are the advantag fﬁanf dlsadvantages of phase va ables and canonical variables?
; (06 Marks)

(12 Marks)

Obtam th%f’transfer function.
X () =%, () +X;(t)
) o o

i) =%, (1) = 2x2(,t)x», s &
X3(t) =3x,(t) + u(t)

(08 Marks)

Obtain the médal matrix, which‘diagonalizes the matrix A given :
0 1 0 Azl
A=l 3 0 2| G ) (10 Marks)
ld =7 =l
Obtain the time- resp%mse of the following system :

()] L ]ix(tih[ ]u(t)

Where u(’fﬁs a unit step occurs at t =0 x" (0) =[1 0]. (10 Marks)
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Find f(A) = e using Cayley — Hamilton method for w&

a.
D=2 0 L4
A={0 1 0Lo@=lll : (10 Marks)
L e 0 e v .

b. Write the state equation for the system s ofw:iﬁ Fig.Q4(b), in which X1, and x3 constitute
state vector. Determine the whether thé*‘%‘i%ys‘wtem is completely coﬁ@iﬁgﬁilable or not using
Kalman’s test. A Y 4

& (10 Marks)
N PART -B

a. Briefly discuss the stability 1mprovementdgg %f% feedback. (05 Marks)

b. Explain the ﬁ“ﬁlg%rfhann’s formula metho ‘%bbtaining state feedback gain matrix. (05 Marks)

c. A singl% ﬁé%ﬁlgystem is described by thesfollowing state equations :

xi(t) =~g§%%g(t) +10u(t), x5(t) = —2@;%’@) +x,(t)+u(t) andéﬁ@) =2x,(t) + X, () = 3x,(t)
Design 4 state feedback controlldrwhich will give clo sedleop poles at— 1 +j2, 6.
S S A (10 Marks)

a. Giventhat: x,(t)=x 2§,~Xz.éﬁo= u(t), yt) =x,(t) 7 4
Design an observer by ‘#ny two methods, srj@h%thét the observer iy critically damped with
settling time of 0.4sec.# & "y — (10 Marks)

b. Explain the basic features of commonly eng@fntered nonlin%%&gj@s with examples. (10 Marks)

a. Explain the diﬂﬁgnt types of singular po ints with phasg poftraits. (06 Marks)

b. Define the following : . pr——

i) Phaseplane P 4

ii) Rhasetrajectory o 7

jii) Phaseportrait . %) a £

g%p“@ingular point. ¢ 1p A= (04 Marks)
c, <E: lain the phase tlgj“ >q»“f‘ ries constructio&a,b%w
(1) Analytical method |/ =

i) Isoclines method. ) A" (10 Marks)

g %f@ MI@;WJ

a. What is Lgi@\?%%’s function? Eﬁp“‘?éain the Krasovskii’s method of constructing Liapunov
functions for i’“ﬂ%nlinear systems,y (06 Marks)

b. Explain the basic stability ﬁ@%ﬁ@wgrems with respect to direct method of Liapunov. (06 Marks)

c. Determine the stability %%%hq system described by the following equation :

of-1 -2
x'(t) = Ax(t); whire A =[ i 4] ! (08 Marks)
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