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FIFTH SEMESTER
1C 1251 - CONTROL SYSTEMS
ELECTRONICS AND INSTRUMENTATION ENGINEERING

(Common To Electrical and Electronics Engineering,
Instrumentation and Control Engineering for Fourth Semester)

Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)
1. What are the analogous systems?

2. Define the term servo mechanism. Give one example of
servo.

3. What is meant by velocity error?

4. Differentiate between the order and type of a gystem with
illustrative example.

5. Define resonant frequency.

6. What is an all pass system?

7. Explain Nyquist stability criterion.
8. What:is meant by relative stability?
9. Why do we go for compensation?

10.  Write the transfer function of lag compensator.
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11. (@ @) Set up the differential equations for the (8)
mechanical systems shown in fig.1 from
the free body diagram.

fig.1

(i)  Obtain the F-I analogous circuit. (8)
Or

() Explain the principle of working and (16)
applications of the synchros with neat sketches
wherever necessary.

12.+ (@) (), Determine the values of K and a, of the (8)
closed loop system shown in fig.2 so that
the maximum overshoot in unit step
response is 25% and peak time is 2sec.
assume that J=1Kg-m?.
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fig.2

(ii) Define delay time, rise time, peak time
and settling time.

Or
(b) A unity feedback servo driven instrument has
an open loop transfer function G(s)=10/S(S+2).
Find

(i)  The time domain response for a unit step
input.

(i) The natural frequency of oscillation (wr)
and damping ratio ().

(iii) Maximum overshoot and the peak time.
(iv) Steady state error to an input 1+4t.
13. (a) For the following open loop transfer function,
sketch the bode magnitude and phase plot for
. G(s) H(s)=10(5+50)/S(5+5).

Or
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Draw the polar plot for the transfer function
G(s)=10(S+1)/(S+10).

Sketch the root loci for a system, whose open
loop transfer function G(s) H(s)=K/s(s+1)(s+2).
What is the range of value of K for which the
system is stable?

Or

By applying Nyquist criterion, state whether
the closed loop system having the following
open loop transfer function is stable or not.
G(s) H(s)=(st3)/(s+1)(s-1)

(@) The open loop transfer function of a
control system is G(s)=K/s(s+2). It is
decided that a phase margin of 45° and
velocity error conmstant, K.=20 be
attained. Use bode diagram for the
design  of the  required phase
compensating lag-network.

Or

Explain the design procedure of phase lead
compensation by Bode plot method.
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