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EE/EX-408 ((GS)
B.Tech. IV Semester
Examination, June 2024

Grading System (GS)

Control System

Time : Three Hours
Maximum Marks : 70

Note: i) Answer any five questions.
=4t gfa neAl o & FP
ii) All questions carry cqual marks.
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i1ii) In case of any doubt or dispute the English version
question should be treated as final.

At ot gepR P Gy arar fAarg B Ry F sErft [
¥ weq 2p IfAH AFT AR

a) Obtain the expression for (¢) which is satisfying the
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differential equations dfz( )+6d-:’£ +8y(t) =16e '

Neglect initial conditictns. | '
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b) For the mechanical system shown, obtain the F.y
analogous electrical network.
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yg%smg Mason's gain formula to find out C/R, of'the si gnal

- flow graph shown.
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b) Derive the expressions for peak time and rise time in
terms of § and w, for-a second order control system.
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For a control system in fig., find the values of K,andK,
that M~ 25%and T, = 4 sec. Assume unit step input.

fen 3 Fyzor woneht & 10 K dR K, &1 51 v g
TEA M, = 25% IR T, = 4 sec. ¥HT$ T FTYE 71 |
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b) Determine static error coefficients of a unity feedback

K
52 +(s420)(s+30)

system with G(5) =

vaan wfafssar aonell & wifde Ffe o FuiRa =,
K
sz+(s+20}(s+30)

G(s) =

" 5% 4+ 45% +35* —165% — 645 — 48 = 0. Find the number of
roots of this equation with positive real part, zero real
part and negative real part.

s8 +45% +35* 165 —645 - 48 =0 YIS a<iAS
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b) The open loop transfer function of a control syster, i

K
s(s +2)(52 +65+25)
complete root locué as K is varies from 0 to infinity.
K .
;‘HEEI wT
s(s+2)(32 +6s+25)
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skelch the

given by G(s)=

feam ST 82 G(s) =

jyfa) What are the effects adding open loop poles and zero on

the nature of the rod§ locus and on system?
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/;} For a particular unity feedback system

s(s+1)(s? +5s5+121

) Sketch the Bode Plot.

Find ©,, and @, GM., PM. Comment on stability.
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6. a) Explain the concept of gain margin and phase margin. /f)/JT ) °5 on (any two)
Explain how these valucs help in studying relative stability. - ccho-Generators
H) Polar plot
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HD) AC Servomotors
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b) For a certain control system ) pmporlmnal, derivative and integral control
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G(s)H(s) s(s+2)(s+10) ketch the Nyquist plot i éﬂﬁ—tﬂ"\&a
and hence calculate the range of values of K for stability. i) UeR i
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i i ieen matrix and model matrix for,
‘1./a)”ﬁnd_the eigen values, eig
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