                SETHU INSTITUTE OF TECHNOLOGY

PULLOOR, KARIAPATTI-626 115


NOV-DEC 2012


[image: image1.png]\
\5 \\% , Reg. No. :

Question Paper Codev: 13489

B.E./B.Téch. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.
Fifth Semester
Electronics and Instrumentation Engineering
IC 1251/EE 1253 — CONTROL SYSTEMS

(Common to fourth semester, Electrical and Electronics Engineering and
Instrumentation and Control Engineering)

(Regulation 2004/2007)

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

Time : Three hours Maximum : 100 marks

(Semi log and polar graph sheets are to be provided)
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Define the basic elements of a control system.
2. Write masons gain formula to ﬁnd the system transfer function.
3.  Sketch the response of a second order under damped system.
4.  What are the generalized efror coefficients? How are they determined?
8. Draw the polar plots for G(s) = 1/(s + 1) and G(s) = (1 + s).
6.  Gain margin and phase margin of control system.

7.  The forward gain function of a control system is = 20 / (s + 10) and its Define
feedback attenuation function is = 5/ (s + 2 ). Find its characteristic equation.
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State the Nyquist stabﬂity criterion.

Write the functional differences between lag and lead compensation.

Define the function of Synchros.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

(i) Derive the transfer function of mechamical system consists of

spring, mass and damper. - (8)
(ii) Derive the transfer function of thermal system consists of a
thermometer inserted in a liquid bath. (8)
o .
(i) Listall the properties of signal flow graph. €6)

(i1) Define the rules followed in block diagram reduction techniques.(10)

A unity feedback control system is characterized by OLTF G(s) = 10/s

(s+2). Determine its time respense for step input of 12 units and sketch

it. Evaluate the rise time, maximum over shoot and its

peak time. (10 + 6)
Or

For a unity feedback control system G(s) = 10(s+2) /s2 (s+1).

(i)  Find position , velocity and acceleration error constants. €)]

(i) Calculate the steady state error if the input is R(s) =.(3/s)

- (2/52)+(1/3s2). | (7

The OLTF of a system is given by GH(s) = 5(1 +2S)A1 +4SX1 + 0.25S).

Draw its BODE plot. (16)
Or

Sketch the polar plot for unity feedback system G(s) = Us (1 + s) ( 1 '+ 2s).
and hence find the gain and phase margins of the system. (10+3 + 3)

Use ROUTH stability criterion to determine the location of roots on the
s - plane and hence the stability for the system whose characteristic
equation is S6+S5+384+3S3+3S52+2S+1 = 0. (16)

Or
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(b)

(a)

(b)

(i) Sketch the root locus of the system whose OLTF is G(s) = K/s
(s +2Xs +4). (10)

(i) Find the value of K so that the damping ratio of the system is 0.5.(6)

(i) Derive the transfer functions of lead, lag and lead-lag network
structures and Hence draw the frequency response of each
network. (9)

(ii) Explain how these networks help to improve the stability of
systems. ' (7

Or

Write note on

(i) Servo motors. (8)

(i)

M and N circles. (8)
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