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| NEW SCHEME I

Fourth Semester B.E. Degree Examination, July 2006
EC/EE/IT/TC/BM /ML

Control Systems
Time: 3 hrs. | [Max. Marks: 100
MNote: 1. Answer any FIVE full questions.

1 a. Explain the difference between open loop and closed loop control systems, with one
example for each, {06 Marks)

b. For the mechanical system shown in figare Q1 (b),
i}  Write the differential egquations poveming the dynamic behaviour of the

system.
it} Write an F-V analogous electric network. {07 Marks)
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Fig. Q1 (k)
. Draw a block diagram representation for the electric circuit shown in figure Q1 ()

and evaluate the transfer function @

(N7 Marks)
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Fig. Q1 (c)

2 a  Define the term “transfer function”, The unit step response of single loop, unity feed
back control system is given by,
e{ty=1-1.25¢" + 025

Determing its ¢losed loop and open loop transfer functions. (08 Marks)
b. Draw the signal flow peaph for the block diagram shown in figure Q2 (b) and evaluate
ﬁ, wsing Mason's formula, (12 Marks)
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3 a. For the system shown in figuee Q3 (a),

i) Identify the “Type’ of % -
i)  Find the values of K, K, mnd K,
mi} o) = 10 ut), find the steady state value of the out put. {07 Marks)
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- Fig Q3 (a)
b. Find the apea loop transfer function of an equivalent prototype, single loop unity feed
back system second order, whose step response is as shown in figure Q2 (b),

(06 Marks)
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¢. The open loop transfer function of a unity feed back, single loop control system is i
given by,
K(s+10)

G(5) =
) s (s + 25+ 10)

i}  Find the value of K so that the steady state error for a unit parabelic input !

15 = (11
il For the value of K found in part (i), verify whether the closed loop syatem is
stable or atherwise. {07 Murks)

4 a For the charactenstic equations given below determine the pumber of roots with ,
positive real part, '
R G T P e ¥ N
i) rdst I e 1 205 4+ 95 29 =0 (10 Marks) 1
b. The open loop transfer function of a single loop, unity fesd back control system 15
given by,
Gts) = K+
fg+ 3z +7)
i) Find the value of K for which the closed loop system is stable.

ii)  Find the value of K for which the closed loop poles are more negative than — 1. !
{10 Marks)

8 a. Fora single loop, unity feed back system, the open [oop transfer function i given by, 1
q
Gig) = Kis+2)s+3)
ss+1)

Show that the complex part of the root locus is a circle. [dentify its centre and radius.
{6 Mlarks)

b. The characteristic equation of a single loop unify feed back contrel system is given
by,
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F(s)=5 485 + 205 +4 =0
Sketch the complete root locus diagram and from that find,
i} Two values of K that make the system critically damped,
) Two values of K for which the damping ratio is .95,
i} Write closed loop transfer functions for the values of K found in part (ii).
(14 Mirks)

& For the loop gain function given below, determine the valiye of K analwtically, so that

the gain margin iz 12 di.

K
Hig)e ——2=  _
GH{s) 55t +13s+121)

MaArgin. {07 Marks)

- The open loop transfer function of a prototype single loop, unity feed back control

s¥stem is given by,

I
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s(s+28a_)"
Show that the phase margin is given by,

PAT = mu"{ 26287 ¢ »Tﬁ*_}TJ!. 96 Marks)

Suppose thaf ({5} in part (b) is modified 1o read, ({z) = _"F__
s{l+57)
1} Determine the values of K and 1, 50 that Mr = L and @ =12 rad/zee,

i) For the values of & and t so found, evaluate the corresponding 3 dB

bandwidth, (07 Marks)
- Find the open loop transfer function of a single loop unity feed back system whose
asyrptotic Bode magnitude plot is as shown in figure Q7 (a). (10 Marks)
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Fig. Q7 (a)

b. The open loop transfer function of a unity feed back single loop control system is

£
51+ 0.025)(1 +0.055)
Draw the asymptotic Bode plots and hence find the value of K for which the gain
margin is 10 dB. What is the corresponding phase margin? (10 Marks)

State and explain Nyquist stability criterion, (06 Marks)

given hy, Gis) =

- The open loop transfer function of a single loop unity feed back Systerm is given hy,

s = K5+ Dis +3)
55+ )5 —4)
Draw the complete Nyvquist diagram and there from find the range of K for which the
system is absolutely stable, Verif ¥ your answer using R-H eriterion. {14 Marks)
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