18EE61

b Semester B.E. Degree Examggiatlon, June/July 2023
Control Systems -

-

%&ax Marks: 100

“Module-1 ”‘%
1 a. Whatis Control System? Compd %en loop with closed logp Q"%ﬁtrol system. (05 Marks)

anical system. (05 Marks)
in Fig. Ql(c) Obtaln f — analogous electrical system.

b. Explain Rotational motion of:m ?
c. For the Mechanical Systeg shov

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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g 2 a. Define open loop, closqgf locyp and feedback con&%” system. Mentlon oﬁe example on each
g type. f ww%’ (05 Marks)
§ b. Explain A.C. servomoﬁ%r ‘ (07 Marks)
§ c. Determine transfew?mnctlon of mechanical'sy tem shown in %g 2(c) Take 6, as output.
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= 3 I ‘7 List the propgrtles of block diagram. (05 Marks)
- b. Derive an e)@resswn for open lo“op%%mransfer function (OLTF) and closed loop transfer
4 function (C “ﬁjﬁ (05 Marks)
g c. For the blocl%ﬁlagram shown in Fig. Q3 (c). Determine the transfer function C(s)/R(s) using
5 block diagram algebra. ¢
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4

a.

b.
e

o

b.

C.

a.
b

)))))))

a.

b

18EE61

Define :

i) Source and sink node
ii) Loop and loop gain
iii) Forward path. % (05 Marks)
Explain Mason’s gain formula. o * ’ (05 Marks)
For the signal flow graph shown 1{@@51%,@4(0) obtain overall tran%fer function using Mason’s
gain formula. P /

(10 Marks)

; iModule 3
Denv%aﬁ expression of second oxder system response fot ep mput (under damped system).

g % (06 Marks)

An UFBCS has G(s) = %é%(sgl) 5 %W
(8%t 0s + -
Find O O cmTmRAY
i) Static error coefficient € &%NGN‘O
ii) Steady state errég@or step, ramp and parabolic input. (06 Marks)
«%M N 4 ; %&a;sa@
25

. Find transient specification for unit

A second order stem is given b ———
%5, & y 2 +65+28 iy
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@%& s (08 Marks)
o ‘ OR _ 7
Explam difficulties and ‘ifemedy of R-Hc te% (06 Marks)
Of‘feck the stability ¢ of‘th@ given charactenﬁﬁc equatlon using R — H critenia :
et # 28 + 45 + 6@%@ 0. P (06 Marks)
A UFBCS hﬁé G( )= ﬂ%sing R — H criteria, calculate the range of ‘K’ for
s(s+3)(s + g
which the sy ﬁem is stable. & (08 Marks)
o
%Z“% Module-4
Explain : Y/
i) Angle of asymptotcs
i1) Break away E@mm ~~~~~ (04 Marks)
Sketch the root'locus of UFBCS having G(s) = k(S; D . Mark the salient points.
& s(s+2)(s” +2s+2)
% e (16 Marks)
Cy




10

18EE61

Define :

i) Gain margin (GM)

i) Phase Margin (PM). M (04 Marks)

Construct the bode plot of a UFBCS with G(s) = L . Fmd@am Margin and phase
o ™ s(s+2)(s+5) &

margin. Comment of stability. “ﬁ;‘%w (16 Marks)

% " Module-5
Explain the Nyquist stab%@r gﬂt@ria. ‘ (08 Marks)
Sketch the Nyquist plot for the system with GeHE) =*—"""—- (12 Marks)
W | U sT(s+1D(2s+1)
¢ CMRIT LIBRARY

N OR & Jy BANGALORE - 560 037
What is lead c@ﬁpensation? Explain the procedure to design lead-lag compensation in
frequency dpm%m (08 Marks)
Explain ;¢ % &
1) PI g:é“u;ltr‘c%ler
ii) PD Gontroller. (12 Marks)




