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Seventh Semester B.E. Degree Exffination, June/July 2023
Gontrol En=$lnbering ".t

M,

Time:3 hrs. ,$;*u Max. Marks: 80

d,dv ,
Note: Answer any FIVE full quesgiofuisffhoosing ONE full quesfronfrom each module.

u'Y- J.odule-l

-

I a. Define control system. gX#*F open and closed loop.g,9i,15rol systems with examples.

*uiffi** .i11,..,',' (08 Marks)
b. With block diagram, e{plelln:

i) Proportional cdkdller 
,q,

ii) Integral conqiptlsi{s ..,-u,=.+.

iii) Proportiopal,ii$uib differential conholle6gq'u (08 Marks)

,OR
2 a. t ist ttre'ld$antages and disadvantagqvofopen loop and clgsed loop control system.

i,r,illiirrlirlr;r - 
- --""y ,tt6r.''i$' (08 MarkS).,ir:i,ii ,tai:i:+r+ ' ."--,1";. 

'

nt;

".":* - s' .

.,.1rirrisj3es MOdUle-2 lffiMfu:'" j,,",=i

3 a. Obtain the transfer function for un urr.rutrr" contiolled D.C motor, *hi"h relates output
angular displacemenL(Q) witfr input ":l,u$fu(fi& .. ,,*u* 

'" (08 Marks)
b. A thermometer is'dipped in a vessel cqnffiing liquid at.,6tohstant temperature of 0t.

thermometer hps*'il:ffirmal capacitan di4toring heat as Gafid thermal resistance to limit
heat flow as RrYfBie temperature irtdiqat'eit by thermometeeis 0,, obtain the transfer function
of the system6r .,*&,,*'u*= ry,*,.6'' (08 Marks)

'*qt
ddl

", 'i* oR
4 a. Obtain.*ie overall transfee,,lt$h&ion of the block'diagram shown in Fig.Qa(a) by reduction

technique. ,,"'i...'= 
r:;__r _ "-: 

(10 Marks)

(0 Node (ii) Sran€h gain (iii) Forward path (iv) Path gain (v) Feedback loop
(vi) Self loop ;,.;:r;ir,!b, (06 Marks)
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a.Deriveanexpressionforunitstep,"ffip1"ur{erSystem.(06Marks)
b. The unity feeaUact system characterized by *.jmi,S lbop transfer function

15ME73

(16 Marks)

.r:,.
"a,_

.i1${i:::iHt:

*h@op"n loop transfer

tt (16 Marks)

G(s) = 
=r=*, ,, 

. Determine the gain K, s0 that the system will have a damping ratio 0'5

S(S+10) ,. &o o -" .

for this value of K. Determine Settling tl#., Rise time , Peak oversffidt and Peak time for

",i',* (06 l\Iarks)
unit step inPut' "q

c. Usine Routh Criteria, determine tqfiqqrytf a system its charac$ffi.i$tic equation is
- 

a.-; gg3 + lgS2 + 165 I 5 : ffi*Wi 1:*',-.'." (04 Marks)

'," &* F

'""[*i* oR '!
Sketch the root locus of the tW@P *hot" open loop tran-*f-*mfunction is

c(S) H(S)- K t.,,\ - 
d* \ (l6Marks)

-\-/ --\-/ s(s+Q($+'a)
,,, ,J Moddg=;k

ploiro1. the fotlowin;ffiirnction and determine gain margin and phase

run*ronrs "1"r..},:,,=@ 
l.

;, ,& *' 
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Module-5
a. Explain the folibwing : i) Lead Cofrlpensator ii) Lag'compensator' (06 Marks)

9

10

_ -_ __:- _ e , Wi**y .,a

b. If ihe systpm fi described by I d&,.*,, 
'"** 

.,:q=l:t**ifu'

l, l.lffi*{,fl" ,dk=sh*f,, 
[ii]

.u,@tieck System

#t I I h I -t
trl Ltl .*.* 

;tu L*,1
State Con1'o1{fo1pHand Completely Observable. Use Kalman's

qa,.,,".,F

...,,,,, ,,:. *SLp@On
a. Choosing q"11!tabta state variablerytchistruct a state model for a spring , mass and damper

(07 Marks)system.
b. Determine the state contro.fiIbtility and observability of the system described by

l-- r I tl t-o ,"rl
*=l i:ll-.1{.,:1, , ,:[? ll]. (oeMarks)

l0 0 ll , 12 1lL oJ"il* L J
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