Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice. -

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN .

Time: 3 hrs. AN

atleast TW O questions from each part.
2, Assume suitable missing data.

() PART - A NNy
1 a. Compare Modemn control theory with Conventional control thcory (04 Marks)
b. Define the concept of i) State ii) State variables iii) State space iv) State model.

\ (06 Marks)
c. Obtain the state model fo.\!;he ClI‘CUIt shown in fig. Qli(c by choosmg i1, 12 and V. as state
variables. The voltage across Rz is the output (Vo). - (10 Marks)

Fig.Ql(c)

equation as :

d3y d2 dy
5~—+6——+11—+10 3u(t).
go T Oge TG T10y=3ulk

=2

T(s) = 25> +6s+7
(s+1)>(s+2) 4 / <
c. A feedback system is represented by closed loop transfer fun tlon, Draw a signal flow graph
(SFG) and obtain the state o < (08 Marks)

T(s) = 8
s* +7s° +14s+8

(06 Marks)

3 a. Obtain the state
function is

Y(s) 0, ‘5’§5+ 65 +8
U(s) (a 432 +7s+9)
b. Find thet nsfer function of the system having state model as below :

el of the linear system by Direct decomposition ’mq hod, whose transfer
Y R (06 Marks)

Y e 06 Marks)

Ay 1 0 )
c. “For the system matrix givenby A=| o -3 1 ¢
Y g ot
Determine i) Characteristic equation i) Eigen value iii) Eigen vector iv) Modal
matrix. (08 Marks)
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(08 Marks)

PART — B
(10 Marks)

Determine the state feedbaek gam matrix (k), so thaLK yotrol law u = -kx will place the
closed loop poles at -3 £ j3 by using Ackerman’s formulaw.

Design a full order state observenfor the system w1t N

L
x(t) = 2x ;

The desired eigen values for the observe ¢

:§afe p =-5 and pp = -5. (10 Marks)

What are P, PI and PID controllers? What are\thelr effects on system performance?

(06 Marks)

ation ii) Dead zone iii) Friction and

iv) Backlash. (08 Marks)
Explain the properties of the non hﬁ ax system. (06 Marks)
What are Singular Points? Expiam the types of a singular pomts (06 Marks)
Explain the construction of the phase trajectory by delta miethod. (08 Marks)

Identify and classify the Sm ular points of the system with dﬁferentlal equation as

V+y+ y (06 Marks)

‘2

Define the followi;‘fé Stability ii) Asymptotic stability i) _Asymptotic stability

in the large. / & (06 Marks)
Determine Wheth e following quadratic form is positive definite 1 L
Q(X] X2 X3) =1 4X + X3 242X Xy — XoX3 — 4x1Xs. (06 Marks)

Examine the ablllty of the system described by the differential equation usmg Krasovsku S

(38 Ma rks)
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