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Fifth Semester B.E. Degree Examination, #iOf UJan.ZLl9

Modern Gontrol r@iW
Time: 3 hrs. 
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Note: Answer any FIW fuffiffiArns, selecting
at least TWO fuU qze6&iWs from each parl;*ffi5 .S

I a. Define the concept of i) State ii) StffiUf.r iii) State space. 
*# 

(06 Marks)
b. Consider the multivariable systegr@ribed by the differer*[al €quations, obtain the state

model ofthe system. ,*rc** *W
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c. Represent the elegffifhetwork given in Fig.Q$(c) by a state equation and output equation.
(08 Marks)
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inFig.Q.2(b).
(08 Marks)

3 a. For en state model r*rfr, fu"rW
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b. Narrate the impor

2 a. Obtain the two state variable fo*Mrs and hence dmffi,ff:'**r?.'*#k*nicar variab* 
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U(s) s3+6s2+lk+W *%*b. Write down the cqoffical model for the&tomplete s,
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4a.
b.

Defure state transition matrix and mention any two properties.
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(04 Marks)

(10 Marks)

c.

Consider a control system with state model g6

[:i]=[" :,][l].[l]",[::[:N=[?] d\ffi
Compute the state transition matrix and there fromffi*the unit step response, for the given

initial condition. m"yd/ (08 Marks)

Consider the system with state equation, *) "ffi
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l;l=l; ; -;ll,.; l*l,ol,ar -ffi. *ffi
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a. prove that a nece6rrffiffid sufficient condition @r arbitrary pole placement in that system is

completely staffi#oflable. *fu (10 Marks)

b. Consider thg syffi represented by, 
W,

"=|-W l.l, 
"=[-:l ruffiqr 0 or. oes*a tur order observer suchthat

$&.-rt -d i,W ffi
the observer eigen values rye # -Yt1zt6 ana -sd-effi ffi (10 Marks)

o ttr/rirp q ehnrr nnfe nn' i\ Shrration ii) Dead z& ffi) friction. 4."J\, (06 Marks)

Evaluate controllabitity ffiOffiervability using .itffiuhan's test or Gilbert's test.

m yr e*;*y (08 Marks)
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a. Write a short note on: lffiation ii) Dead z4ffip.W friction. ffi=-s- (06 Marks)

b. Consider the system dffi_d_bV, 
M* *W " * *'

^=i: lllrfl=tll .ffi ffi-
-.1r1"..ffi- -,*LJJ, ffi is desitud*K. the crosed roop poles at

S = -j *5q S= -10. Determinffi state feed bacliffimatrix I( (08 Marks)

8

S = --l t{2. $= -10. Determinffi state feed bac}ffimatrix IC (08 Marks)

c. Definoffiroler. Explain @en"fl controller wrffie help of btock diagram. What are the

aavahffi6s of PID conroffi t 
^ 

@ (06 Marks)

a. AUitfi reference to non-4ffisystem exphi@Jump resonance ii) Limit cycles. (06 Marks)

b.ryafuat are singular ne-inttffiind out singr{l@ints for the following systems.

fu) y'+3i -ffiW iD yo +3y' *2Y=o* 
Alro show th; tffiories for theffiIar points. (14 Marks)

qru rJv
a. Exptain ffid.*u.ple: i) Lffinov main stability theorem ii) Liapunov second method

iii) Krasovffi's theoreffi.,,* e (10 Marks)

b. Using Lyapunov's dire_@hod, find the range of K to guarantee stability of the system
oL^.,^ ia tic n e/h\ fl*,\ (10 Marks)
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