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Time: 3 hrs.

Fifth Semester B.E. Degree Examination, Aug./Sept.2020

Modern Gontrol Theory
' ,::'i"in1, 

';iI' , ",-; -,,:'r,- 'j. \{frltvlax. Marks:100

Note: Answer any FIVE full questions, Ang at least TIYO Questiiis from each part.

::: :::: ..,, 'r..pAnr - a
Compare modern control the6$ w'fth conventional control theory.

b. Differential equation of dy.natnit system is d,+c, +,3c, -Scr=r,, dr+Zcr+cr=rz. Write

state and output equation:: - ,' ,,_,,,r,i.* (07 Marks)
c. A feedback system is Characterizedby the closed lotiii'transfer function

s2 +3s+3
I (S) = ---.-=----:--'\"/ sl + 2S2 +3S + I ,,i,iii:;;*;

Draw a suitable,si$1al flow graph and obtaifthe state model.
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(05 Marks)

(08 Marks)

(06 Marks)
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a. Obtain'tlle,. stiie model in canonical form for the system described by the differential
equafip+and write the block diagram.,Y+ 6y +1 1i/ + 6y =.u + 8ti + l7u + 8u . (10 Marks)

b. A system is described by the folki#ing"set of equalioriul'Develop a block diagram for the

system showing the transfer funetions between diffei t' uts and outpgts;.:"

[0,-l=[-o , l[.,.l*[, o'l[.,,.lu,a [y,l=[, ?T.,.1 , (,0Marks)
Lx,.l L-3 -aJL*,.1 Ll lllu,l [v,J Ll oJL*,]

a. Find the transforytr4lron rnatrix 'p' that transfonns ttre marrix 'A' into tiiagonal or iordarr
r1a t -21ttformwhereA=ll 0 21. ':.. (l0Marks)tt

l-o llb. Wtrat iilttate transition. @? for O = 
L; _'31.o*ru,e the state transition matrix eAt

.,,tlne 
Caley-Harmllton,theorem *1 , (10 Marks)

" [o lla. Determine the co#plite time respo,,ssil.,of the system given by X(t)=l "- - lXftl where
l-2 0-l

lll
X(0) = | - | and Y(t): [1 -l]X(t). (10 Marks)

Ltl
b. Define controllability ,aird . observability and also write the condition for complete

controllability and obseffflbility in the S-plane. (04 Marks)

c'. Evaluate the controllability and observability of the following state model using Kalman's
test.

l-z rl l-tl :'A=l I B=l I C=[ -l]
L I -2) Lol
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PART - B {",i;i':'*I'
5 a. Describe the different methods for evolution of stat€ ftedback gain matrix 'K'. (10 Marks)

b. It is desired to place the closed loop poles of the 6ffiing system at s: -3 and s = 4by a

state feedback controller with the control u = -%Dbtermine the state feedback gain matrix

K and the control sigrral. Use transformatiopmagi* (T) method. :$r,
* = [ 

o, 
'..l* * [ll, *o , = t, 0].";& 

Y '1"' (r0 Marks)

L-r -rl LZ)

,.'E1"" ,,:r:r;dtr r - -l

,, ].d\"_- ii$;+lt=,

7 a. What is singulilJ:Mnt? Explain the differehttypes of singular points in a non-linear control
ji. #- . ::^

.,"" ''- l--r rl
6 a. Consider the system describffitfi" *tute model *=Ax+#{.,= Cx where O=1,^ ,),

C=[ 0]. Design " 
fulto $-lqtate observer. The*dtsired eigen values for the observer

matrix &r€ u1 : -S, rr:.,.*.GFse direct substitutionmeffid. (12 Marks)

b. Mention the different ffis of inherent nonlinearities and explain Dead zone with suitable

examples. .t,.*:fl . ; (08 Marks)

!r-j

system basgd b{the location of eigen va1u6's'eif the system. (10 Marks)

b. What is ffili3*so'plot? Describe delta-metlibd of drawing nh,1; nlane trajectories. (10 Marks)

\ *, da

8 a. Use d$abvskii's theorem to sho-1ry that ttre equilibrium-.',sii1e x : 0 of the system described

by i, = -3x, + x* i<r= x, - x?rl X3, is asymptotic-allyffi6le in the lutg.L_' (06 Marks)

b. Explain with an example:
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