50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17ME73
Seventh Semester B.E. Degree Examlnatlon, Jan./Feb. 2021
Control Engme&rmg
Time: 3 hrs. ;}%ﬂ&% ”ﬁax Marks: 100

Note: Answer any FIVE full questtons, ‘¢hoosing ONE full questwt; ﬁom each module.
M%%ule-
1 a. Whatis closed loop control syste'v’: « & (02 Marks)
b. Explain the closed loop control’ sy@?em with an example. (08 Marks)
c. Describe proportional + Integral + Derivative control system with its characteristics.(10 Marks)
\ N OR “‘W ”, !
2 a. Whatare the requ@&é’hts of an ideal control systgm? Explain any three in detail. (10 Marks)
b. Explain : S
AR
1) Proportlonal control system w Sy
1) Proportlonal 4nd integral control syste ﬁ% (10 Marks)
3 a
Py - Fig. QB (a) % (10 Marks)
b. Draw the 51gnaI flow graph for the: followmg set of equatlons and obtain the transfer

O-‘”

function: B
X2 = anXptanxs+anxs+ aszxs WV

X3 = agiXsv ~

X4 = a34X3 + 244 X4

X5 =@3s X3 T a4s X4 (10 Marks)
~Derive the dlfferentlal equatlon of first ofder electrical system. (05 Marks)

A gas filled ther meter has a theﬁﬁw“resmtance of R and is filled with a gas whose thermal
capacitance«is‘C. Obtain the tranisfer function relating the temperature of the gas inside the
thermometer to the temperature of the medium in which the thermometer is inserted. Neglect
capilarity of the thermometer, (05 Marks)
Determine the transfer, ﬂﬁyﬁmﬁfﬁon of the system shown in Fig.Q4(c), by block diagram
reduction method. ‘%ﬂmﬁ*

Hy ‘
— & u GLT 6,
e ,
L
Fig.Q4(c) ' (10 Marks)
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Module-3
A unity feedback control system has G(s) = 5+5) ﬂg@f&lﬁme the following quantities if
s(s £ ,gw“’
it is subjected to unit step input -t

i) Rise time
ii) Peak time

iii) Maximum over shoot A - Q‘*%
iv) Settling time for 2% tolerance. o 04 &% (08 Marks)
Define : i) Absolute stability ii) Relative stability. T (04 Marks)
Investigate the stability of the control'system using R-H criteria, Thé characteristic equation
iss*+25°+11s?+ 185+ 18=0. (] ,° = (08 Marks)
AY ORr 3
Sketch the root locus plot for g éﬁ%tem whose open loogémﬁsfer function :
K[s® +6s+25]1 > Al
G(S)H(S) = o %: b 4
s[s + 1][s #2]" )
Show that the syst%?g{? absolutely stable. A & (20 Marks)
O Modulé-4
Draw the BE@ plots for the system having the open loop transfer function :
Al K é
GHE)s——-
( )&fj W%s[s2 +2s+35] f%@% ?.f%
Deteifiifie the value of K to obta%«s% ¥ %@W
i) A phase margin of 50° ii) A gain margin of 10%2. . %ifg@* (20 Marks)
;. SN
OrR ° 1 %%ff
Determine the stability §E§EC open loop contg@%gys%em ¢
G(s)H(s) = M using Nyquist rri@imd P 2 (20 Marks)
S[S —JQE&* 5] 5 %ﬁ; 4 %@%‘sf
@@:”ﬁ’ . B
Explain ph@\s§ lead compensatiof, (08 Marks)
Deﬁnfeﬁ,}jfi‘fﬁfJState variables ii)State Vector. (04 Marks)
Evaltate the obs_ervabilicfyebﬁhe system withs 1{,B=({0|andC=[3 4 1]
", e A
‘ ‘ 0 -2 -3 1
sing Gilbertz test Y 4 (08 Marks)
AN
) Y OR
Explain pha‘@ ldg compensation. -+~ (08 Marks)
What are the advantages of state’variable analysis? (04 Marks)
Obtain the state equationcwﬁﬁithe mechanical system shown in Fig.Q10(c).
é; : ™Y, ™Y :
, k '
=N D)
/1—&—- ™M, J\T“—{;\: i
/.'/ = — = g5 /' P -
Zexo i cXion
Fig.Q10(c) (08 Marks)
k %k %k k X
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