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DIPLOMA EXAMINATION IN ENGINEERlNGITECHNOLOGYI
MANAGEMENT/COMMERCIAL PRACTICE - OCTOBER, 2017,

CONTROL SYSTEMS

[Ttme : 3 hours

(Maxinuim marl<s : 100)

PART-A

(Maximum marks : 10).

Marks
•

I Answer all questiODS in one or two sentences. Each qlIesbon carries 2 maries.

I. Fmd tIie Laplace fnU!Sfonn of the funotion c".
2.. Define transfer furu:Iion of a co.ntrol s)'stem.
3. Deline 'forwmd path' in a sip flow graph.
4. Stare Roulh Hurwitz criterion.
S. What is a 1'001 locus ? (5"2 = 10)

PART-B
. (Maximwn marks : 30)

II Aoswer any five of the following questions. Eadt quOslion carries 6 marlu.
I. DiftOrentialc opeD loop and closeilloop control systems.
2. . What is I..aplace 'Ihmsform? Explain the use of I..aplare Transfonn in

COIllrOI systems.
3. Describe Force-Voltage and Force-Current analogy.
4. Draw the sjgnaI flow graph for the system whose: block diagram is shown

below. Detmninc the ove21lll transfer fundi"",
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S. Briefly explain abouI absolun: stability, rela!ive 3lability and n:mrginal stability,

6. Find the time _nse ,of a 6.rst order S)'SItm fur unit ramp input
7. Find !he magnitude and phase of !be integtaJ'f8cIor! and draw ilS Bode plot

" • ~q-J~

PART- C
(Maximum marks : 60)

(Answa "'" full quesdon liom each unit. Eacb full qucslion carries J 5 marIrs.)

UNIT-I

III (a) Find the laplace Transfuon of !he: dilferenIiaI equation given below and hence
1MIl.-.e the lime solulion of !he same given Ih:lI y (0') = 0 and y' (0') = 6-
11. +s dy "6y. 12e'. 9
dt' dt

(b) Slalt!he differenlialion and inlegnWon Iheofems of laplace lmnSfonn. 6

OR
IV (a) 0Ilc0in the inver.;e Laplace tnmsConn of 1ile functi<,n.

F($) • s' ...2s+3 9
.' + 6',' +12, + 8

(b) BrieOy explain Iibout linear time: ...a.....and Uneor tiine inwrianI S)'SIe!ii, 6

UNIT- Il

V'(a} Obtain the lraMfer tuoction X,(s)IU(s) of me !,,«hallicaJ lmNIatiooaJ
sysI£m shown.

8

(b) Find the ovmlllransfer fimctio<1 C(s)'R.{s) b !he signal flow graph shown below.
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VI (a) Using block diagImn 1tducIion method detem!ine the overall tr.lllSfer function
of the block diogrmn ohown below.

c

8

1

UNlT- m
VII (a) For a unity feedback COllll'Ot ~ the open loop transfer fi.mction is

. 10(.. 2)
G (s) ~ ,'(,.1)

Find : 0) the position. velocily and attclerBt;on error COnslant$.

(ii) the steady $tilt error when the input R (s) 0 2. - ~ +1, 9s s )s.

(b) Write the j,rocedure t4 conslrUct a Routh array Chatllllve a row of all zeros; 6

OR
VIII (a) Use Roolh Slabilily criterion to determine the s1abilily of the system whose

characteristicequaoon is s'-!:LSs'+2s'+4s'+Ss+tO. 9

(b) Deline stotic error coeffu:icnts such as stotic POSItion, velocity and accele:ration
eeor coefficlenis. 6

UNIT - IV

IX (a) Write short lIOtes on :

(I) Gain cross 0_ fioquency

(iii) Phase """l!in
(n) Phase cross over frequency

. (IV) Gitin JIlSIl1,in 8.
(b) lJescribe the itnpottancl! of root locus. 7

too .OR. .-
X (a) Explain about Bode piot'aod its ba!ic fatlOlS. 8

(b) Skd<h the """ Iocuo of the unity !eodhacl: ')'SIcm wbooe open loop transfer
funcdon is 0 (s) _ (0+&) 1

(0+1)
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