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Question Paper Code : 11445

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.
Sixth Semester

Instrumentation and Control Engineering

IC 2351/IC 61/10133 IC 604 — ADVANCED CONTROL SYSTEM

(Regulation 2008)

Time : Three hours A . Maximum : 100 marks

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

1. Draw the block diagram‘ represgntation of a state model.

2. What is the need for state observer?

3.  Write any two properities of nonlinear systems.

4, ‘ Distinguish between subharmonic and self excited osci]lationAs. |
5. ~ Define asymptotic stability.

6. What are the different types of friction?

7. Distinguish between Popov’s criterion and Circle criterion?

8.  State Aizerman’s conjecture.

9. State Pontryagin’s Minimum Principle.

10. State optimal control law.
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PART B — (56 x 16 = 80 marks) .
Consider a systefn with state model
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Compute the state transition matrix and hence obtain the state response
X(@),t>0. (16)

1

Or

Consider a linear system described by the equations

1 2 0 2
X=[8 -1 1|X+|1|U

0 2 0 1
Y=o 0 1]X

Design a full order state observer. The desired eigen values for observer
matrix are at — 4,~ 3+ j1.

Consider a system with an ideal relay as shown in Fig. Q. 12 (a)..
Determine the singular point. Construct the phase trajectories
corresponding to the initial conditions.

C(0)=2,C(0)=1.5. Take r = 2 Volts and M = 1.2 Volts. (16)
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Fig. Q. 12 (a)
Or

(i) What is phase | trajectory? Describe how the phase trajectories is
constructed by analytical and Isocline methods. (10)
(i) Explain the limit cycle behavior of non-linear system. (6)
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[image: image3.png]13. (a) Derive the describing function of dead-zone non-linearity. (16)
Or

(b) Using the describing function analysis, prove that no limit cycle exists in
the system shown in Fig. Q 13 (b). Find the range of values of the dead
zone of the ON-OFF controller for which limit cycle is predicted?
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Fig. Q. 13 (b)

14. (a) Consider the system of Fig. Q. 14 (a). The nonlinear function is replaced
by a linear function ¢(e)= Ke. Find the restrictions on the Parameter K

to gurantee System stability. Use the Liapunov’s direct method.. (16)
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Fig. Q. 14 (a)

Or
(b) (i) Explain graphically the four sufficient conditions of the Circle

Criterion for the stability analysis. (8)
(i) State and Explain Popov’s Criterion for stability analysis. (8)
15. (a) (i) What are the steps followed for finding solutions to optimal control
problem? ' (10)
(ii) What are the factors to be considered for designing of optimal
Controller? (6)
Or
(b) Consider the system
x, (t)=x, @),
i, ()=u ()

measure

is to be controlled to minimize the performance

2
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Jjlx, u)=§ juz dt . Find a set of necessary condition for optimal control.
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