[image: image1.png]B.E/B.TECH. DEGREE EXAMINATIONS, APRIL/MAY—2011
REGULATIONS 2007
FIFTH SEMESTER
IC 1251 - CONTROL SYSTEMS
ELECTRONICS AND INSTRUMENTATION ENGINEERING
(Common to Electrical and Electronics Engineering,
Instrumentation and Control Engineering, Fourth Semester)
Time: Three Hours \ Maximum:100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)
1. Define transfer function of a system.
2. What is a synchro?

3. Why the controller with derivative mode alone is not used
for any control application?

4. Define acceleration and velocity error constant.

5. Define phase margin and gain cross over frequency.
6. What is frequency response?

7. What is meant by Nyquist contour?

8. What is break away point and how is it determined?
9. Draw a phase lag network and its pole zero diagram.

10.  State the properties of a lead compensator,
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11. (a) (1) Write the equation of motion in (8)
S-domain for the system shown in
fig.1. Determine the transfer function
of the system X2(S)/F(S).
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(1))  Find the overall gain C(s)iR(s) for the (8)
signal flow graph shown in fig.2
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Or

(i) Derive the transfer function of
armature controlled D.C.Servo motor.
Enlist the assumptions made to
simplify the model,

() Obtain the transfer function of the
given block diagram fig.3 using block
diagram reduetion techniques.
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12. (a) Determine the generalized error coefficient (16)

and steady state error for a system whose
open loop transfer function is

GES) = m and the feedback transfer
function is H(s)=(s+2) with input.

@ rt)=6+t+t2
(i) r(t )=4+6t+ 2t3

Or
3
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The open loop transfer function of a unity
feedback system is G(s) = k/[s(Ts+D)]. By
what factor the gain k be reduced so that the
overshoot is Reduced from 60% to 20%.

Sketch the Bode plots for the following
transfer function

_ 1
GHE= ihemm

Find the gain margin, Phase margin and the
corresponding cross over frequencies.

Find the range of K for which the system is
stable.

Or

()  Derive the expression for resonant peak
(Mp) and resonant frequency (Wp) of an
11 order under damped system.

(i)  Sketch the polar plot for the following
system:

1

GH(S):A (s—1)

Construct the Routh array and determine the
stability of the following systems represented
by the characteristic equations

(i) 8%+ 287 +85 126742087+ 165+16=0

2

(i)5*+25%+108+20s+5=0.
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Also determine the number of roots lying on
right half of s-plane, left half of s-plane and on
imaginary axis.

Or

For a feedback system with loop transfer
function

_ (s+1)
GH(s) = s{s+4)(s2+65+10)

Draw the root locus,

A unity feedback system with

GH(s) =  Wls(stl)}s+4)], It is to be
compensated to meet the following
specifications §=0.5, ts<10s, kv>bs1. Design a
suitable compensator,

Or

Discuss the procedure of a lead network with
one example.
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