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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.

FIFTH SEMESTER
ELECTRONICS AND INSTRUMENTATION ENGINEERING
IC 1251 — CONTROL SYSTEMS
(Common to I & C, EEE)

(REGULATIONS 2007)

Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Write down the difference between open loop and closed loop system. Give
examples for each of the system.

What is Signal Flow Graph? And write the formula which is used in Signal
Flow graph.

State the importance of standard test signals and list them.

A second order system has a closed loop transfer function

—g@ == -—§~———g—gp-—m . Determine natural frequency of oscillations and damping
R(s) s*+20s+200
ratio.

Define Gain margin and Phase margin.

Draw polar plot for the system G(s)=1/s(1+s).

What are the necessary and sufficient conditions for stability?
What is Centroid?

Justify the necessity of compensation.

How do you select the compensation for a particular system?
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11. (a) Obtain the transfer function X,(s)/U(s) and X,(s)/U(s) of the

mechanical system shown in figure 11. a. (16)
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Figure 11 (a)
Or

(b) Simplify the block diagram shown in Figure 11 (b) and then obtain the
closed loop transfer function C(s)/R(s). (16)

Figure 11. (b)

12. (a) A unity feedback control system is characterized by an open loop

transfer function G(s)H(s)= . Determine the system gain K, so

K
s(s 10)
that the system will have a damping ratio of 0.5. Also find the rise time,
peak time, settling time and peak overshoot. Assume that the system is
subjected to a step of 1 volt. (16)

Or
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For servo mechanism with open loop transfer function given as

20(s +2) . . : . .
G(s)=——""_2/_ explain what type of input signal gives rise to a
(s) Gifers) P yp put signal g

constant steady state error and calculate their values. (16)

Describe the correlation between time domain and frequency domain
specifications and derive the corresponding terms. (16)

Or

Sketch the Bode plot for the following transfer function and determine
- 50

the stability of the system. G(s)=————————— 16

Bisbabilifyof the aystom. G () s(1+0.5s) (1+0.05s) (16)

Sketch the root locus of the system whose open loop transfer function is

K
G(s)=——————r——. 16
) s(s+2)(s+4) 18
Or
Using Routh criterion, Investigate the stability of a closed loop system
whose characteristic equation is given by
§52s° +8s" +12s® +20s° +165+16=0. (16)

Discuss about the lag and lead compensators and their frequency
response characteristics. (16)

Or

Explain about the complete design procedure for lead compensators with
suitable example. (16)





