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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Fifth Semester
Electronics and Communication Engineering
EC 1304 — CONTROL SYSTEMS
{Regulation 2004)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Define the transfer function.

2. Why do transfer functions for mechanical networks look identical to transfer
functions for electrical networks?

3. What are the advantages of closed-loop system?

4. Name the two components of a signal-flow graph.

5. What is meant by steady-state error? Name the sources »of it.

6. What is the Laplace transform of an impulse function?

7. Brief-up the effects of PID controllers upon implementing it to a system.
8. Whatis rﬁeant by the stability of the system?

9.  Write the advantages lag-lead compensators.

10. What is the use of hydraulic controller?
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11. (a) Find the transfer function X(s)/F(s) for the system of Figure-1. (16)

(b} (i) Discuss in detail, various fundamental ideal elements of mechanical
translational and rotational systems with their representation and
dynamic equations. (8)

(ii) Determine the electrical analog for the system of Figure-2 by Force

current analogy. 8
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12. (a) For a control system the forward path transfer function is
G(s) = 20/[(.9 1»1)(52 +10s + 6)] Determine the steady state error of the
system when the transfer function of the feedback path is H(s)=5/(s +3)

when the system inputs are, r(¢) = 5; r(t}= 4 and r(t)=3t/2. (16)

Or
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By applying Laplace transformation determine the iff) in an RL

series circuit excited by the source voltage V. 6)

The closed loop transfer function of a unity feedback control system
is C(s)/R(s) = 205 /(s +1)(s + 3){s + 5)]. Determine the response of
the system when the excitation applied to the input terminals is
rie) =L+ 2t +362/2). 10

Draw Bode plot for the open-loop transfer function given below.

G(s)H (5) = 100/(s? + 55 +100). (10)

Describe in detail about system performance specifications in

frequency domain. (6)
Or

N

Describe in detail, about the significance of constant M and N
cireles in finding the frequency response of a control system. 8

Sketch the polar plot for the following transfer function.

G(s) = K(1+7s)/|s(s +10)}. (8)

Consider a unity feedback systems with open loop transfer function

Gls)=Kls? +1)/s(s +2) K 2 0.

Sketch the root locus plot. Show that the complex root branches lie
on a circle. (10)

Discuss the compensation characteristics of cascade lag and lead
compensators using root locus plots and show that the lag
compensation is suitable for systems with satisfactory transient
response but unsatisfactory steady state response. (8)

Or

Write a short technical note on the selection of controller modes. (4)

‘Sketch the Nyquist plot for the following open loop transfer

functions and examine the closed loop stability. 12)

G()H(s) = K /(s +1)(s* + 25 +5).
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Discuss in detail, about the Servo motor control algorithm and

implementation with neat diagram. (12)
Illustrate in brief, the principle of operation of synchros. 4)
Or

Explain in detail, any one typical application of control system in an
automated industry. 8)

Discuss in detail, the working operation of AC and DC
tachogenerators. (8




