[image: C:\Documents and Settings\Administrator\Desktop\scan0001.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0002.jpg]

[image: C:\Documents and Settings\Administrator\Desktop\scan0001.jpg]
image1.jpeg
Registration No. : l l I

Total number of printed pages —3 B. Tech
CPEE 5302

Special Examination — 2012
CONTROL SYSTEM ENGINEERING

Full Marks —70
Time -3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

1. Answer the following questions in brief : 2x10
(a) Distinguish between open loop and closed loop System.
(b) Show the difference between a Regulator and a Servo mechanism. ;
(c) Why s error detector used in closed loop control system: ?
(d) How relative stability can be studied by Routh criterion ?
(e) lllustrate difference between Root locus and Root contour.
(f)  State the Nyquist criterion for stability.
(g) Define Phase Margin and Gain Margin of a System,

(h) Explain the Physical significance of poles and zeros of a linear time invari-
ant system.

(i) What are the effects of integral control action ?
() Define State and State Variables of a dynamic system.
2. (a) State and explain the differentterms in Mason’s Gain Formula. 4
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(b)

Find the closed loop transfer function of the block diagram shown in

Figure 1. . 6
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3. Derive the transfer function for Armature Controlled D.C. servomotor. 10
4. (a) The Characteristic equation of linear control system is s° + 4s* + 8s° + 8s”

(b)

5" (a)
(b)
6. (a)

+7s + 4 =0. Comment on Stability. Find Imaginary roots if any. . 5
For the open loop transfer function G(s) :—’_(—, draw the Root
\ s(s+1)(s+2)
locus. o
Given, G(s):__K_ . Draw the Bode plot for the system. From
s(1+s)(1+0.1s)

the plot find the value of K so as to have (i) Gain Margin = 10 dB and

(i) Phase Margin = 50. 8

What do you mean by Absolute and Relative stability of a system ? 2

Given G(s)H (s)——(ii— Check the stability of the system usin
TS (sN@s+) ¥ 4 0

Nyquist Criterion. 6

If the input is r(t) = 5u(t) and G (s)= Ez : i; find steady state error e_(t).

4
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7. (a) Forthe systém shown in Figure 2, determine the values of gain Kand feed
back constant K, so that maximum overshoot for unit step input is 0.2 and

peak time is 1 sec. Find rise time and settling time. 3 5
R(s) K
+
s(s+1) o
1+Ks
Figure 2

(b) Find the State model of the system whose transfer function is

Z@_ (s+1)
R(s) (s®+5s+6)

, using canonical form. : 5
8. (a) Solve the following difference equation using z-transform. 5
2x(k) —2x(k—1) + x(k—2) = u(k),

1 for k=0,12, ...
wherex(k):Ofork:Oandu(k):{ T R=R LT

0 for k<0

(b) Obtain the state transition matrix of the following system. 5
X, =X,

X, =-2x,—3x,
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