gonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers, compulsorily draw dia;

50, will be treated as malpractice.

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification
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Note: Answer any FIVE full questions, chovsmg ONE Sfull question fr%m each module.
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Fourth Semester B.E. Degree Examlnafion, Feb./Mar. 2022

Control Systgn;@ns

Max. Marks: 100

%ﬁf»,f

M“ﬁule-

Define open loop and closed loop systgm and list the dlfferencg between these two.
; (05 Marks)

For the mechanical system shoWn in Fig Q1(b).
i) Draw the equivalent mec@mcal system
il) Write the dlfferentm.} @éluatlons of performance*,

iii) Draw the electrical network based on torqug'c

(08 Marks)

(07 Marks)

Deﬁne the following terms “wlth respect mgna%l&ﬁow graph.

. a;gl) Node ii) Forward path gain  iii) Sé“lf Ieop iv) Non-touching loops. (04 Marks)

C@)

, 'For the block dlagram ‘shown in Fi 1g Q2(b) determme the transfer function —= RG) using block
s

diagram reductlon techmque

Fig Q2(b) (08 Marks)
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€. Using Mason’s gain formula, find the transfer function %E—S);fog the signal flow graph shown

in Fig Q2(c).

Fig Q2(c) : (08 Marks)

O Module-2 4 =
a. Derive an express1on for.unit step response of first ,der system. (04 Marks)
b. Derive an expression ; for i) Rise time t; ii) Peak time t,, iii) Peak over shoot m, (09 Marks)

¢. A second order system is given by —— S8 —-——-25— . Find 1) rise time ii) settling time

h ( )

iii) Peak ove”i“sﬁioot iv) Peak time. Also ealculate expression for its output response.
o ™ (07 Marks)

a. Measurements conducted on a séi‘Vomechamsm show the system response to be
c(t)=1+0.2¢%" - 1.2 ¢’ When subjected to aﬁ‘rs of 1V. A=
i) Obtain an expression for the closed loop h’ansfer function ¢

i1) Determine the undamped natural frequency” and damping ratio of the system. (07 Marks)

b. A unity feedback ,g;onfrol system has S(Z? j%

i) Type of the ‘system

De@emmme :

ii) All errotcoefficients {}" ‘ i
iii) Errof for the ramp inputsy w1th magnitude 4. 4 =" e (07 Marks)
¢ With ﬁ%eat block dlagram {pxplam the Proportlonal Integral and Derivative (PID) controller.
"iilmwj? (06 Marks)
# Modiile-3
”"'State and explain ngth’s stability critetion for determining the stability of the system and
L N «,fmentlon its hmltat«i ns. é (06 Marks)
b. The open loop transfer function o@a@umty feedback system is given by
G(s) = K s,mggRH criterion find the range of values of K for stability,
s(1 + 0 4s)(1 +0.25s) -
marginal value of K and the frequency of sustained oscillation. (08 Marks)
¢. Determme the range of ch that the characteristics equation
s +3(K+1)s*+ (7K' tﬁ)s + (4K + 7) = 0 has roots more negative than s =-1. (06 Marks)
OR
a. Determine the vaiues of ‘K’ and ‘P’ for the open loop transfer function of a unity feedback
system is glven by G(s) = ———K(—S—l—)—— so that the system oscillates at a frequency of
s’ +Ps? +2s+1
2 rad/seC. ... (06 Marks)
20f3
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The open loop transfer function of a control system is given %G(s) H(s) = —K—
4 s(s+2)(s+4)
Find whether s =—0.75 and s =—1 + j4 is on the root locus. or not using angle condition.
(04 Marks)

Sketch the root locus plot for the unity feedback syst whose open loop transfer function is

given by G(s)

I
s(s+2)(s+6)
i) Find the range of ‘K’ for stability of thewsystem

ii) Find the value of ‘K’ for marginal sté‘hglty (10 Marks)
M%dule-4
Define the following terms with respect to Bode plots.
i) Gain cross over frequency i) Phase cross over frequenc y
ii1) Gain margin mg) Phase margin ‘ (04 Marks)
With a neat circuit and releva"nt expressions, explain the %ea& compensator (06 Marks)
y & 100(0.1s +1)
A unity feedback contr&l; System has G(s) = —<————— _ Draw the Bode plot.
4 ’ ) S5 #1001 +1) o
Determine Gain margmand phase margin. Commeﬁf on the stability. (10 Marks)
7 OR"..

Using Nyquistr‘si;ébility criterion, deterniiﬁé the stability of a negative feedback control
system wl&ose open loop transfer ﬁmctloms given by
" w100

S

( )H( M__ (s +1)(s+2)(s+3)

(10 Marks)

4

A umt feedback control s stem has G(s L Draw the Bode lot,
d Y3 ®) = ©:4s%1)*(0.01s + ) & "
comment of the stablhtyﬁ*f ¥ e (10 Marks)

W’ Mod%é -5 4 §
With a neat schematie and relevant waveform explain SIgnaf’”’i: onstrucuon with respect to
digital control system. » { »’ 4 (06 Marks)

State the advantages of state variable analy31s (04 Marks)
Obtain the state'model of the electncal network shown mn F1g Q9(c)

CyY CMRIT LIBRARY
: V BRANGALORE 560 037
Ff‘g{i9(c) (10 Marks)
““““ ‘OR
Obtain the st@te i‘nodel for a syste;rﬂ%haracterlzed by differential equation
d’y | diyeT /
d3+6(12-!~11d +6y=u / (06 Marks)
The transfer function of a/éontrol system is given by
Y(S) 6s” +4s” +35 4§ 10 . Obtain the state model. (06 Marks)

U(S) s® +8s% +4s4+20
Obtam the trans%i?ummnctlon of the system whose state output equations are given by
=-9x, —x{+ 54
X, —15xl X T AU
y =2x,8X, (08 Marks)
) * % *3 Of 3 * ¥




