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Fifth Semester B.E. Degree Examinatiffiffii c.20231Jan.2024
Gontrol Systeflifrs*

oo
o
a
CO

6d

aJo
()

E9
o:-

J'

Eo;r)
-oo ll

ioo
.: c.lds
b?!
otreO

=ts
oB
E*
nE
;o(,)O
(gO

bo=
.9. d
"o}E64

'O cd

-=r c)

6E
-l c)ui O-

oj

ai=}UqtE
E;
!(D
?!
>\q
oootr olJ

&otr>
=ov9o-

U<
-i c.i

o

Z
(n
L

0.

Time: 3 hrs. :,."''=..'*' Max. Marks: 100
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Note: Answer any FIVEfull questions, choosiliffiNEfull questionfrom each module.

Mqi&*} . g*r,
I a. What are the properties of a good contr6lbsiem? ..,P 

t' 
(04 Marks)

b. Write the comparison between open.loop control system and closed ldop control system.

,,,,-,,, 
t,:,,1t:'' 

__!ri,,i, (08 Marks)
c. For the mechanical system ,rh,,gwa in Fig Ql(c), writ#{ffilb differential equations of

performance. Find write lo;p _equations based on Force'*:-"Voltage analogy and write

,S,r,. d '''
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.. * Fig Ql(c)

J,.ffiu OR

(08 Marks)

.,. (08 Marks)
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tLt) (v vt ( oa

'i'lr::i;i:- ,** Fig Q2(b)hr{-} (08 Marks)*c. Explhffi,translational moti:offinechanical rystwn. (04 Marks)

.:'::' dt*,.,,"" rvro{---u*nfu

4.;*tDefine the followin8..l*.r : i) Source ni)dt "ii) Sink node iii) Forward path iv) Self loop.
(04 Marks)

b.' '' Whut is Block O t List the propefties of Block diagram. (08 Marks)
c. Obtain the treas6r function for $ie'block diagranr, shown in Fig Q3(c), using block diagram

'::::"'
I .,,. :."

Fie Q3(c)
I of3

cr.)

(08 Marks)
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(06 Marks)

using Mason's gain4a.
b.

Explain the procedure of Block diagram reduction techni"gdq*
/anncr',rnr the sional flow sraoh and determine the k'Hfuffi functionConstruct the signal flow graph and determine the

formula for Fig Q4(b).

Vi

l;-1r; Fie Qa@) ''ll1Y':::::'::lit" (07 MafkS)

c. Fird 9!r? for the signal noruffilno*, in Fig e4(c), iffi ,uron', gain formula.

R(s)

t;=; {1Q.-1;-}'
,qi=,,ii r"
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-" .f Eio o4(n\ *',* (07 Marks)
;.*. Flg Q4(c)*..'q+ .,r,.i' { ir*.,, .- ,.':,='l.,::-;rili'r:,,,,:illl, 1yln;rrle-j \.. .'tr', 

.,i

ve tnet'fb rrion for *ft if Peak overshoot of an underdamped

second order control srytii* subjected tq, stgp'input' r-:'ft!r ^ . 
(07 Marks)

h nerermine rhe srrilili; of the foilowine characteristic equahono of the systemb.n.t.,-l,.trre^s.1-ffiyofthefoilowing.i:haihcteristicequat.io,noofthesystem
5a+6s3 +26tf sos+80:o
,. * ir, + 4s2 +,6s+ 8 :0 ; (06 Marks)

:;' & c(3) = = 
25 ,' " 

Find the rise time, peak time' settingc. A seco*p,ft rder system it gl;S,,. (r): ,rl;;;:o*' '
rt. Also obtain the expression for its

timehAfl peak overshooEffi$ected to unlt step rnput' Also obtain the 
's ,::,.il ,,i . (07 Marks)

outPut resPonse. ;

,.-T ,,- #"t' oR
a..,."" Explain nouttr-H it$ criterion fo,qdetermining the stability of the system and mention its

lirnitations. s s 7 a-, ---^r^- 
(06Marks)

b. itr" op.o*;f,6p transfer funcffi of a unity- feedback control system is given by the

characteriiffi,,:ba;;, Detenr-rif;eih, rung. of values of K for the system stability' What is

the value ofk *tti.t given;u$ained oscillations? What is the oscillation frequency?

K ,'l{l:::"'nr' 
!::

(rrsl= ^- , =, 
(oTMarks)v\r'/ - (s + 2)(s + 4)(s2 + 6s+ 2s)

K
c. A unity feedbacksyltem is characterized by an open loop transfer function G(s) =

s(s + l0)

Determine thsffi 'I(', so that system will have a damping ratio of 0.5. For the value of K

determine the #tttng time, peak overshoot, peak time for a unit step input. (07 Marks)

:dt:::::ffii;!':
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Module-4
7 a. Define the following terlls : i) Angle of asymptotes *d#mfmptote iii) Breakaway points

(06 Marks)

b. Draw the appropriate root locus diagram for a olffi$'toop system whose loop transfer

tunction is given by 9g) = K-. Cor&frein,t. stability. (14 Marks)H(s\ s(s + l)(s + ?-\ ".d \^e.v!rv. "' u(r) s(s+1)(s+2)'-ffi---\-- --
Iffi- :e_.ffi ^@w-Mffi,- Lry,

8 a. Define the following terms t &*.*''*' *, 
*

i) Gain marsin ii) Phase marsi*"ffi1 Gain crossover freqti€ndvi) Gain margin ii) Phase r*ffiYW) Gain crossover frfficy
b. A unity feedback control ryr-1,"i#fus'L(9 = ;,**,ffi'"' '

(06 Marks)

(14 Marks)

of a second order
(l2Marks)
(08 Marks)

g a. The open loop_ {ffisfer function of a .qonffiol system is G(s)H(s) = 

- 

.

x,**; -J------ -- s(s+2)(s+10)

- s-
q.!ffilnsler Iuncu
il.+.

Sketch the Nyffi plot and calculate thffiue of K. (14 Marks)

b. Write sho&nbtes on PID conftoller. *"'" (06 Marks)

10 a.

b.
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What is controller? Explain Sre'-btrect of P, I,,@ffi PID controll'bt
systern ' 4o 4n' 'J r'& Try #ury

dxphin the steps ro ,offibms byNyq.irffioo.
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