50, will be treated as malpractice.

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

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

Flfth'Semester B.E. Degree Exammatlon June/July 2019
gy Modern Control Theory
: ‘T%ime: 3 hl\fs,_f’;’,,,?*f"’ g _,'\Max. Marks:100
N e Note: Answer any FIVE full questions, selecting
at least TWO full questions from each part.
PART — A .

1 Compare Modern Control Theory and conventional control theoty. (06 Marks)

Obtain the state model for the system represented by Fig.Q.1(b) by selecting appropriate

state variables. , (06 Marks)

ﬁgin)

Obtain the state model using phase Vai iables for the system described by
3 2
dy(® +8 d'y(t) +14 dy(t) + 4y(t) 10u(t). Draw state dlaglam also. (08 Marks)
dt’ dt? dt
Obtain the state model of the system glven m Fng 2(a) selecting dlsplacements as output.
L ] (07 Marks)
7|;L ______’Z’a.ﬂ/; N \
koo [ M Kz kq__E ‘
M) T
’9‘4* A £
' Fig.Q.2(a)
Obtain. the state model in dxagonal form for the system represented by transfer function
G( )= _s_ﬂs_tg Also draw the block dlagram (08 Marks)
\ s*+4s5+3
- Denve an explessmn to find transfer functlon ﬁom the given state model. (05 Marks)

Obtain the transfer function of the “system represented by state equation and output
equatlon as.:

X, =—5X, —x2f+ 24
=3x,—-x,+54 :
y X) +2Xp (06 Marks)
Find the transformation matrnx ‘M’ that transforms the matrix
4 1 =2\
A=[1 0 2 |into diagonal or Jordan form. (10 Marks)
1 -1 3
Write in br 1ef about generalized eigen vectors. (04 Marks)
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2 0 0 3 2 34 v
Given A, = A, = and A = .o If Al Ay = Ay Ay, prove
0 2 -390 -3..2

et xett =M, o (08 Marks)

o 0 2
Compute ™ for the system represented as X =AX, where A :[ 5 4} by
Caley Hamilton method. ' ‘ (06 Marks)
Test observability and controllability for the system represented by

-1 -2 -2 2 B
x=0 -1 1 |x+|0]us;y=[1 1 0]x. : (06 Marks)
1 0 -1 1

PART - B
Draw the block dlagxam of Leunberger observer and write the state equations in estimated
states. ‘ (05 Marks)

' ‘ 0 1 0
Consider the.system represented by X:Ax+Bu; where. A :[ 5 3} ; B:{z}_ It is

desired to place the eigen values at. S = -3 and S = -5 by using state feed back control
u = -KX. Determine the gain matrxx K by using Ackerman’s formula. (08 Marks)

11
A system described by X =Ax; and y = Cx where A :——|: { 2} ,C =[1 0]. Design full

order observer to have the elgen values of an ObSEIVCl at (-5 + j5) and (-5 - j5) by direct

substitution method. & - ’ (07 Marks)
Write a note on PID controllers. i) L ' (05 Marks)
Explain the properties of non linear systems. ! (05 Marks)

Explain the common physical non linearities with their input- output characteristics.
- (10 Marks)

Explaln the construction of phase trajectmy by isoclines method for a second order system.

(08 Marks)

Find out the singular pomts for the following;
i) Y+3Y-10Y=0 i) Y+3Y+ 2Y = o (08 Marks)
-+ Write a note on limit oycles : (04 Marks)

Explain : i) Stabxlltj} ii) Asymptotic stability  iii) Asymptotic stability in large and

iv) Instability with respect to Lyapunov stability theorem. (08 Marks)
Check the negative definiteness of the quadratic equation
Q=-x] =3x; —11x] +2x,X, — 4%,%,; — 2X,X, . (04 Marks)

Determine the stablhty of the origin of the following system:
X, =X, —X, X, N

X2 =X, +X,— X2 L (08 Marks)

* % ok ok ok
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