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CONTROL THEORY
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Full Marks : 1OO

Time : Three hours

The figur* in the morgin htdicate
full marks lor the questions.

Ansuer ong fiae questtons out oJ *uen.

I . (a) Compare the performance of open loop
and closed loop control systems using
the following parameters : lO

(t) Stability

(it) Sensitivity

(ii, Noise

(iuj Accuracy.
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(b) For the mechanical system shown in
F-IS,@, write the differentlal equations

describi::g its behaviour, draw the
equlvalent electrical ctrcults according

to force-current and force-voltage
analogies, and also obtatn the transfer
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Deslgn an angular posluon tracldng

control system based on an AC

servo-motor. Model the system using
dlfferenflal equaflons draw tlee block
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3.

diagram and determlne its transfer
funcflon. Explain the behaviour of all
integral parts of the system such as

error detector, stator, rotor, ... etc.
10

(b) Find the transfer functlon f of Ure.tl

slgnal flow graPh shown in FU. @.
l0

Fls.e)

(a) Determlne tJ:e impulse response of a
second order LTI system for different

ranges of the value of damPing

co-efficlents. ExPlain how the locations

of roots in the s-plane alfect the nature

of response.
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R(s

h) A closed-loop control system with unity
feedback is shov.rn n FfS. @. By using
derivaUve controller (PD), the damping

ratio (t) ls to be made 0.75. Determine

the value of Kp, the co-efficient of
derlvaUve control. Also determine the

rlse tlme, peak tlme and peak overshoot

wlth and wtthout derlvaflve controller.

lo

c(")

F:ts' B)

4. (a) Derive the condlflon for stability of an

LTI system given its lmpulse response.

Explain the relationship between the

locatlon of poles of the transfer function
and dlfferent cases of stability.

10
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(b) Deterrnine tJle values of 'K' and 'a' so
that the system shown in W. @) is
marginally stable with a frequency of
oscillaflon, 2rad/ s. l0

n(')

5. (a) For the unit5r feedback system with
open loop transfer function

K(s+a)u(",=G;;i, show that the root

locus plot lie either on the real axis or
on a semi-circle. g

(b) Discuss the concept behind each
step in drawing root locus of a
system using the example,

t- \

G(s)H(s)- K(s1+2s+lol
s' (s + 2)

Also demonstrate the use of ttris plot
in determining the stability of the
system. 12

F'ts.@)
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6. @) Draw the polar plot of a second order

syst€m. Explaln what happens to its
behavtour when the damping rauo (5)

ts changed from 0 to -. 8

Dlscuss how we can determlne the
closed loop stabiltty of a system from

the open loop transfer funcuon using
Nyqutst method. Use the system wlth

G(")Hc)=# as the practlcal

example. 12

b)

7. (a) What are the advantages of Bode plot
compared to other methods for plotting
frequencY resPonse ? Discuss how

stabf[ty could be analysed ustng Bode

plot.

h) Draw the clrcuft dfagram for a lead

compensator and plot lts frequency
response using Bode Plot.

6
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Determtne ttre expresslons for M and N
circles and dlscuss lts behaviour as you
change magnitude and phase of the
open loop transfer functlon.

8
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