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Important Note : 1. On completing your answers, compulsorily draw diagonal@jrosj]ines on the remaining blank pages.

7 Anv revealing of identification apneal ta evaluator and /or eq'{;ﬁtk{ﬁc written eg 4248 = S0 will he treated a< malpractice
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Ffith Semester B.E. Degree Exa\'\:’_ }iﬁtlon, June/July 2018
Modern Cm:ltrol Theory

Time: 3 hrs. Max. Marks:100

Note: Answer any FI VE full questions, selecting
at let(S! TWO questions from each part.

05 Marks)

= s+3
b. Consider a systefit given by G(s) =
S}’ﬁ g y 6= s?+3s+2

\\\\/

, obtain the state space representation in:

i) Conti HaMe canonical form
ii) Q‘&sei}yable canonical form (05 Marks)

c. erte othe state varlable formulatlon of the network shown in Fig.Ql(c), where a \\

oL

Fig.Q1(c) \ ) (10 Marks)

2 a. Derive the transfer function from state model. (05 Marks)
b. Consider a system having state model X= AX+BU\& and Y =CX+DU where

-2 -3 3
A :[ }, B ={ }, C=[1 1}, b= [0], ,Obta\m"'lts transfer function. (05 Marks)

4 2 5
C. Reduce the given state model into its canomcal form by diagonalising matrix A.
- -1 0
X =AX+BU; Y =CX+DU where 4 W6 11 6|, B=|0|, C=[1 00], D=
\ i:, 11 5 1
[0} (10 Marks)
S
(\\\:\\Q D 4 1 =2
3 a. Diagonalize the matrle \flere A=l1 0 2 }. (06 Marks)
D) 1 -1 3
b. For the transfbf\\functlon T(S), obtain the state model in canonical form
T(S) = 5(5"‘@)(&*‘3) (08 Marks)

( ,1/}’(5 +4)
c. A syst&m 16'described by the following differential equations. Represent the system in state
sya¢§\ DX 13X 44X +4X = U, +3U, +4U, and the outputs are Y,=4X+3U,;

Y =X® 44U, + U,. (06 Marks)
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4 a. What is STM? State atleast five properties of STM. Z}\\(\Q,J) (06 Mar+)
00 -2 o N

b. Findthe STMof A=|0 1 0 |byCaley Hamnltg;(‘méthod (06 Mar«+)

10 3 A
v
c. Given the state model of the system\ X AX+BU and Y=CX+DU wh:e

0 1
A= [ 04 15} B= Lj] C=[1 0] {0] vnth initial conditions X(0) = [J Determir -

ii) Inverse state transitiog_ niém\i{.' (08 Marsis)

S a. Determine the contro}l.;blhty and observablllty of X=AX+BU and Y =CX+DU whie

-3 1 0 \ 0
A=l1 = ,{1 B=|2 C=[l 2 -1], D=[0] using (i) Kalman’s test «rd
3(5] 2

1 (’ il\\] -
(i) Cn Ezer\p\’s test. (10 Marxs) ..
b. For a: homogeneous equation X =AX the following three different initial conditions we \\
. j;f?a;\t -2t -3t X
e’ e —2e s
\5:“\5‘ > -t |, ) =2t |, 6 -3t (\i“’\:
Cod R B L Rt & KON
( »gl\\_.m_x; 2e_t 0 0 lj‘?\’ V\ o
o~ v \ i
\\”'> v i) [dentify the initial conditions ii) Find the system matrix A iii) Find SIM”‘ N (10 Marxs)
N N\ \f"(.:\?,'
« /{’\f\f\\\\wf\,\/\ 0 1 / \{\)@\\\l g
(\\\N\ W 6 a. Consider a system defined by X =AX+BU where A=| 0 9\\‘ M [; B=|o]. It s
- - \3\5 -6 1
desired to have closed loop poles at -1+j2 and -10. Determmitth}: state feedback gain mat :x
K using (i) Direct substitution method and (ii) Ackerman’(sme hod. (10 Mars:)
0 1 (
b. For a system defined by X=AX+BUand Y —(@LX + DU where A=| 0 0 |
(;':\ -6 —11 -
0
B=[0[;C=[1 0 0]. Determine the QbserVEr gain matrix by (i) Direct substitution metk »d
1 N ‘\ B
and (ii) Ackerman’s method. (10 Mar-)

7 a. Mention five properties of m{qn [mear systems and explain (i) dead zone (ii) backlash.

(10 Marn:)
b. Explain the concept of hmﬁ cyc]es used in non linear systems. (10 Mar-)
Q\\ &
8 a. Determine the ét&bﬁﬁ)} of a nonlinear system governed by the equations X, = -X, +2X2»
X, = —X u$xn§<Lyapunov s method. (08 Mar.:)
1 1
b. Deter{:nme\thé stability of a system described by A = [ ) 4} . (08 Mar+.)
AN - -
c. ]&xpl:i\i‘n i) Asymptotic stability, ii) Stability in the sense of Lyapunov. (04 Mari-)
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