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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Fourth Semester
Electrical and Electronics Engineering
IC 1251 — CONTROL SYSTEMS

(Common to Fifth Semester — Electronics and Instrumentation Engineering and
Fourth Semester — Instrumentation & Control Engineering)

(Regulation 2004)

(Common to B.E. (Part-Time) Third Semester Electrical and Electronics Engineering
Regulation 2005)

Time : Three hours Maximum : 100 marks

(Semilog, Polar Plot, Graph Sheet to be provided).
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. Define Feedback element.
2. What are the properties of transfer function?
3. Define Delay time.
4. Define settling time.
5. Define Bandwidth.
6.  Define gain cross-over and Phase crossover freguency.
7. What is Routh stability criterion?
8. What is relative stability and marginally stable system?
9. What is the importance of compensation?

10. What is the function of a controller?
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11, (a) Write down the differential equations governing the mechanical

rotational system shown in figure 1. Draw the torque voltage and torque

current electrical analogous circuits and verify by writing mesh and node
equations.
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Or

(b) Obtain the closed loop transfer.functicn C(s) / Res) of the system whos
block diagram is shown in figure 2.
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12. (a) For the feedback system shown in figure 3, find K1 and K2, so that 1

peak overshoot of the system is 1.3% and the corresponding time

1.07 sec.
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e overall iransier 1unction o1 unity feedback contro: systemn is given by
cig)_ 10

R(S) S*+6S+10
the input is r{t)=1+¢+¢%.

.FindK K, and K, as well as steady state error, if

Determine a resonant frequency, peak resonance for the system whose

open loop transfer function is given by G(S)= A0 o H (8) =1.

S(S+8)
Or

The Open loop transfer function of a unity feedback system is given by

1
G(S)= . Sketch the polar plot and determine phase and gain
(8) K polar pl ine p g

margin.

Sketch the root locus for a system having
K(S+3)

) 2Tl -2 )

where K > 0.
Or

30
(S +3)S2+25+2)
determine the stability.

For G(S)H(S)=. draw the Nyquist plot and

The open loop transfer function of a unity feedback system is

G(S):WK-*-I‘)' It is desired to have the velocity error constant

Kv =12sec™ ‘and phase margin as 40°. Design a lead compensator to
meet the above specification.

Or

The forward path transfer function of a certain unity negative feedback
K

control system is Gls) = 5 . The system has to have %
S{s%+85+17

overshoot for unit step input <16% and steady state error for unit input
<17/70 rad/sec. Design a lag compensation using root locus.
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