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AI 09 604 _ ADVANCED CONTROL TIIEORY

Time : Three Hours

Part A
Answer all questinns.

1. Draw the structure of a full order observer.

2. Distinguish between observable and unobservable systems.

3. List out the properties of a state transition matrix.

4. Write down the transfer function of a PID controller.

5. Define System sensitivity.

( 5 x 2 = 1 0 m a r k s )

Part B
Ansuer any forrs questians.

Explain the effects of Pole-Zero cancellation.

Consider the system :

ia(e+r) .1 f  o t l [ r " i r ) l  lo lI  l = l  l l  l + l  l t - t t '
lq (fr + 1).1 l-2 - aJ lq tr)l LlJ

11(0) = L, xr(O) = I  andy (k) = \(k).

Findy (fr) for k > t.

Obtain the state model in Jordar canonical form for the transfer function :

G(z) =
4 z s  - L z z z  + L 3 z - 7

(z - rf (z -2)

9. Mention the effects of PD control action.

10. Determine whether the following quadratic form is negative definite :

V (r) = -x? - 3e - f l f  + 2x7xr- 4xrxr-2xps.
1 2 3

11. Draw the graphical representation of stable, asymptotically stable and unstable systems in

sense ofLyapnov.

( 4 x 5 = 2 0 m a r k s )
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Paft C
Answer all questinns.

I questioru cdrry equal marks.

Monu,p I
L2. (a) Consider the system :

".=f' 
olf '1.f'],

Lo olL'aJ LlJ

[ r ' l
and ', =12 _1]l _ 

I
L4J

Design a reduced order state obsenrer so that estimation error will decay atleast as fastas e-I&.

(b) designastatefedbackcontrol ler forsystem 
"=[ l  _; ] [ ] . f ] ] "  toplacethepoles

a t -L ,  -2 .

Mouuln II
13. (a) obtain the transfer function for the following system :

. [r, (& + t)'] | z - bl [r, (e)l fol
Lr"(k+uJ=fo.s -tJL",, ' i l*ItJ"u' andv (k) = 2*1(&)'

Or

ft) Consider the characteristic equation e3 + 2.! z2 + L.M z+ 0.82 = 0. Determine whether or not
any of the roots of the characteristic equation lie outside unit circle centered at origin of
e-plane.

Moour,n III'
14- (a) Explain in detail about ziegrer Nichols tuning rules.

(b) Discuss in detail about the effects of composite PID control modes on response of a controlled
process.

Mouu,r IV
15. (a) Consider the system described W ri = xzand r! = xrn2. Determine the stability of the system

by Lyapunov method.

Or

. (b) Explain the design procedure for Robust pID control systems.

(4 x 10 = 40 marks)


