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

L.

Important Note :

0, will be treated as malprractice.
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18EE734
Seventh Semester B.E. Degree Exammatlon, Feb./Mar. 2022
Advanced Control S
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, LlwM mg ONE Sull question from each module.
Module-
1 a. Define the concept of i) State 11)”%State variable iii) State yeetor. List the advantages of
advanced control theory over cvon% ventional control theory. . . (10 Marks)
b. Obtain the state model of the: sir te‘fn by foster’s form whose transfer function is :
s’ +3s” +2s ., &
T(s) = — 10 Mark
! 1257+ 475460 ¥ ' o b
2 a. Obtain the state«m@del of the electrical netwc)rks shown in Fig.Q2(a), choosing V(t) and
V(1) as state vana’@fe
— AN V:IDW )
(s g
sy = e
} LA
Fig.Q2(a) = (10 Marks)
b. Derive the state model 0 %&he system by Jordan — Canonical form, described by the
differential equation : DS y+ 4D% + 5Dy + 2= ZD u+ 6Du + Su. (10 Marks)
X Module-?.
3 a. For the matrix ‘A’ o'btam Eigen values Elgen vectors and Modal matrix. Also prove that
M™'AM forms a diagonal matrix.
Ul 6. b (10 Marks)
b.
(10 Marks)
4 a
.
X, b X2 |
i If stef (]0 Marks)

0 1
1 [X(t)+] 0 [u(t) y=[10 5 1]X(t). (10 Marks)
-6 1
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Module-3 ;
=2 0 2
An observable system is described by x(t) =3 —1 “1{X(t)+|1 |ju(t)  y{t)=[00 1]X(*).
0 28 1
Design a state observer so that eigen values are at -4, (-3 £ j1). (10 Marks)
B 0 1 0 0
Consider the system defined by ).((t) = Ax(t) +Bu(t) where A=| 0 "0’ 1| B=|0
-1 =5 -6 1

By using state feedback control u = ~KXx, it is desired to have the closed loop poles at
s =—2 % j4 and s = —10. Determine the state feedback galn matnx ‘k’ by direct substitution
method. v (10 Marks)

OR

Determine the observer ga{11 matrix for the state model x=Ax, y = cx, described by

-1 1
A ={ 1 2} ,C=1[1 0]. The desired eigen values are at A; = -5, A, = -5. (10 Marks)

It is desired to place closed loop poles ats = -3 and s = —4 with control u = —kx. Determine

0 1 0
state feedback gain matrix and control signal. A :{ g 3}, B= [2} C=[1 0]. (10 Marks)
‘Module-4 i
Explain the concept of i) Dead zone ii) Saturation ".iii}.Non-Linear friction. ~ (10 Marks)

Determine the kind of singularity for the differential equation giveni'y°—8§/+17y =34 and
draw the nature of phase Trajectory. (10 Marks)

OR £
Discuss the procedure to draw phase ’}frajectory by using: 1sochnes method for the given

linear 2™ order servo described by the equation &— 2tm, c+wic=0, where £=0.15, 0, = 1

?

¢(0)= 1.5 and ¢ = 0. Determine singular point and construct phase trajectory. (10 Marks)
Define singular point. Explam (ilfferent types of smgular point with its phase Trajectory.

(10 Marks)

Module-5
Show that the following quadratic form is positive definite
V(x)=8x] +x3 +4x3 +2x,x, —4x e 2X,X, . (06 Marks)
: o -1 1
Determine the stability of the system described by x=Ax; A ={ . 4} : (10 Marks)
Explain Asymptotic stability in large. (04 Marks)
OR

Use Krasovskii’s theorem to show that the equilibrium state x = 0 of system described by
X1 =-3X, +X,, X2=X, —X, —X, is asymptotically stable in large. (10 Marks)
Investigate the following non-linear system using direct method of Liapnov

()‘(, =X,, izz—x]—xlxz. (10 Marks)

K %k sk ok ok
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