50, will be treated as malpractice.

Important Note : 1. On eompleting 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
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Fifth Semester B.E. Degree Exammatlon, Aug./Sept.2020
Modern COntrol Theory

Time: 3 hrs. Max. Marks:100

Note: Answer any FIVE full questions, 'sglrécting at least TWO questt’o;ts Jfrom each part.

\ ‘»~;PART A
1 a. Compare modem control theory with conventional control theory (05 Marks)
b. Differential equation of dynamic system is &, +¢, +3¢,~5¢c, =1, &, +2¢, +¢, =1,. Write

state and output equation. (07 Marks)
¢. A feedback system is characterized by the closed loop transfer function
s*+ 3s +3
TE) =55 % —t
s*+28> +3s+1 .
Draw a sultable signal flow graph and obtain the state model. (08 Marks)

2 a. Obtain, the state model in canonical form for the system described by the differential
equation and erte the block dlagram y+6y+1ly+ 6y u it 8li+17u+8u. (10 Marks)

system showing the transfer functions between dlfferent mputs and outputs

R

(10 Marks)

3 a. Find the transformdtion matrix ‘p’ that transforms the matfix *A’ into diagonal or Jordain

41 =2
form where A=|1 0 2 |. ‘ (10 Marks)
1 -1 3

';,;?"‘ : .. 3 0 1 ) = h .
b. What is state transition matrix? For A =[ 4 3} compute the state transition matrix ™

-using Caley-Harmilton theorem. ' ;;:«t 4 (10 Marks)

T = o 0 1
4 a. Determine the.complete time response of the system given by X(t) =[ 5 O} X(t) where

e Nl ;

X(0) = I:J and Y(t)=[1 -1]X@). ' (10 Marks)

b. Define controllability and observability and also write the condition for complete

controllability and observability in the S-plane. (04 Marks)

c. Evaluate the controllability and observability of the following state model using Kalman’s
test.

A -2 1 B : C [1“ 1] (06 Marks)

= : = = = arks

1 =2 0 )
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PART - B
Describe the different methods for evolution of state fcedback gain matrix ‘K’. (10 Marks)
It is desired to place the closed loop poles of the f0110w1ng systemats=-3 ands=-4 by a
state feedback controller with the control u = —Kx. Determine the state feedback gain matrix
K and the control signal. Use transformation.matrix (T) method.

_{01
X =

(10 Marks)

system based on | the locatlon ofeigen valueswéf the system. (10 Marks)
ase plot? Describe delta method of drawing phase plane trajectories. (10 Marks)

by %, = 3x1 +Xy, XKy =X, — xL X is asymptotxcallys
Explain with an example: .
(i) Liapunov main stablhty theorem
(i) Liapunov second i‘nethod
(iii) Krasovskii’ sﬂtheorem (12 Marks)




