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Fincl the translbr
[brrni"rla. Its inpr:1

Fol thc s]-steln shown in bekru,
i) CIosctl loop transibr function
iv) Svste rn diflbre ntial equation

lunc.tion o1'the system shown in lrelow Fig Q3(a) Lrsing
is x(t) and outpr.rt is y(t).
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iii) Systcrn typc
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2 a. Dcrive thc transfbl'fr-rnction olan armafure controllecl DC motor, u/herc orltpt-lt pararnctcrs is

thc anglc tttrned by the motor shaii and input is thc applied voltagc to thc arrnatLrrc circr-rit.
(10 )ilarks)b. Writc the cliffcrential cqLration govenring the bchaviour of the mechiinical systcm shown i,,

Fig Q2(b). Also obtain tlre analosous electrical circLrit based on voltase analogy a1cl loop
ccpriitions.

Fig Q3(a)
Fig Q3(b), dctcnlinc :

ii ) C'lraractcristic: eqtrrrtiorr

Fig Q3(b)
I o1'2
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b. Dcscribc tlic rcquircrlcnt ol'an iclcal control systeur.
c. Difll:rential hr-frvecn opcn loops ancl closecl loop control systcm.

Fig Q2(b)

Module-2

Scventh Semester B.E. Degree Examination, Julv/Aug ust 2022
Gontrol Engineering

I'in'rc: i hrs. Max. Mar.l<s: 100
Notc: Artswer any FIL/8./irll questions, cltoositrg OIYE full question fi.om euclt rnoclulc.

Module-l
I a. Dcfinc thc following :

i) Systcrn ii) Inpr-rt iii) Plant iy) Proccss
vii) Disturbancc viii) Control sysrcnr.

v) Controllcr vi) Manipulatcci varjablc

n.(s) c [s)

(10 Marlis)



OR
'l'hc respor1se of systeu surbjects to unit step rnput is c(t): I + 0.2 e-('0'

.*pr.r.io,., for the closecl loop transfer function. Also detenline thc

{i'ccluency and damping ratio of the system.

Dcrive the expression for Peak tirne (T) and Rise tirne (Tp)'

Module-3
'fhc characteristics cquation o1'u fir.,1L*if,6nrrol systctrt is sa + 20ks:l t-

I'inrl thc rarrgc of I( for which systen"l is stablc'

b. For thc system lraving G(s) Ii(s) :
s(s + 5)(s +

.Chccl<s: -21icson

rnagrr itudc cotttl itiort.iilso find thc value of K using anglc condrtron

oR

Sketch the root locus lbr the systcm l,aving C(s)H(s) :

cletcrnrine the range K r stability.
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undampcd ttattltral
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Nlodule-4
Dcscnbe Frcqucncy ResPclnse .

Thc open loop translbr fr-rnctron of control systctl is C(s)F{(s)

value olK tbr the syste m to be stable using Nyquist criterion.

oR
Describe the conclusions madc fbr M-circlcs'

Plot the Nyquist diagram fbr the opcn loop transfcr trnction Ci(s)ll(s) =

ancl dete rmine thc naturc of stability.

Module-5
a. Rx1;lain PID contri:llcr ar"rd their elfbct on stability (0tl N{arks)

b. Define comperisators and explain types o{' compensators tvith transtbr fur-rctiorl and thc

irnportance of compcrisators. (12 \'larks)

o11

l0 a. Chccl< tbr obscrvability fbr the system described

X=AXandy:CXi.vhcn A__ 
L , _r_],a

b. Detcnrinc the solution of-state equiitiort.
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