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SE\IENTH SEMESTER B.TECH. (ENGTNEERI
DGIIIINATION, DECEMBER zOOE

EE 04 7O3_CONTROL SYSTEMS_II

(2OO4 Admissions)

Time : Three Hours

Answer all Etcstions.

I. (a) What is meantby "Equilibriumpoints" ?

(b) What is "Limit Cycle" ?

(c) Determine whether or not the following quadratic form is negative definite :

Maximum : 100 Marks

,3 Q = -rr2 -3*z -lkf; + 2qr2 - 4x2xs -2r1rs

Compare the merits and demerits of Liapunov second method applied to stability analysis of(d)

(e)

(f)

(e)

(h)

II. (a)

non-linear systems.

State the conditions for complete state controlability and observability'

Comment on the selection of a quadratic performance index forthe optimalcontrolproblems'

State small game theorem.

Explain what is'Robust Parametric stabiliff'-
(8x5=40marks)

Briefly explain the "DELTlt'' method of contribution of phase trajectory. (15 marks)

Or

(b) Obtain the describing function of Relay with Dead zone, and hence show that the describing

function of an ideal relay is ff tO', where M is output magnitude and X is input magnitude.

(15 marks)

l- o rl
m. (a) Determine the stabfity of the system * = Ax where O = L-, -s I Uv Liapunov's theorem

and hence detemine a suitable Liapunov function'
(15 marks)

Or

Turn over
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(b) using Iftasouskits theorem, show that the equilibrium state at origin is asymptotically stable

in the large for the sYstem :

i\=-rL

*2=xt. rz-r8''

Iv.(a)Asyst,bmhasthefollowingtransferfunction.Determineastatespace

variable form and check ite observabilitv G(s) = 
G ##fu

(15 marks)

u
Briefly exPlain the following :-

(r) Minimum tune control Problem'

(it Minimum energY Problem'

(iii) Minimum fueI Problem'

(lv) State regulator Problem'

(v) TrackingProblem' (5x3=lSmarks)

v. (a) "One important property of negative feedback is the reduction in the sensitivity to variations

in it 
" 

paramete"s of the forward patir-'' Comment on this'
(15 marks)

Or

Thetransferfunctionofthefom,ardpathofaunityfeedbacksystemis:

ha.n_
G(s) =

s1s + P1) (s + p2)

where the ranges of the parameters 2' Ptand p' are as :

z =2x0.2, h = 5 t 0'4, Pz =8 tL

use Kharitonot's technique to determine the range of values of h for which the system will be

stable' 
' (15 marks)

t4 x 15 = 60 marksl

(15 marks)

model of the Phase

(b)

(b)


