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

Time: 3 hrs.
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Fifth Semester B.E. Degree Examination, D 018/Jan.2019

Modern Control T

Max. Marks:100
tions, selecting

a. Define the concept of i) State ii) Stg@ va@ables 111) State space. (06 Marks)
b. Consider the multivariable system descrlbed by the differential equatlons obtain the state
model of the system. %

T30, 4 d,y(;t(t) =3y,(t) ﬁ&% C’t“'f ’—> M
eV

dt?
dy, () | dy,(t)

+ (D (06 Marks)

dt dt ;
C. network given in Flg Q ‘é(cj by a state equation and output equation.
. (08 Marks)
a e state dlagra n_for both forms i.e.,

fer function,

) = 6 § (12 Marks)
UGs) s®+6s2+11s+¢ '_ ¢
b.  Write down the canotiical model for th complete sy{s@t»ez%%hown in Fig.Q.2(b).
=N (08 Marks)
(08 Marks)
(02 Marks)
0 1
A=| 3
12 T
Obtain the diagdlized matrix A. (10 Marks)
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a. Define state transition matrix and mention any two properties. (04 Marks)
b. Consider a control system with state model a,

TS

Compute the state transition matrix and there from«ﬁ%q@ e unit step response, for the given
g

initial condition. (08 Marks)
c. Consider the system with state equation,

X; 0 0 O [|x,| |40
x)[={1 0 =3{|x,|+|10]|u(t)
X3 0 1 -4]||x, 0

Xy
¥y= [0 0 1] Xy

X3 "
Evaluate controllability andébservability using eithef-Kalman’s test or Gilbert’s test.

o~ (08 Marks)

a2 D T
¢ and sufficient cond1t10n for arbitrary pole placement in that system is

a.

mrollable (10 Marks)
b. represented by,

0 0

1 |; B=|0]and < [l 0 0]. Design a full order observer such that

-6
the observer eigen values are at -2 +j2/3 V3 and -5 (10 Marks)

g. erte a short note on: 1) ,§@t§arzg;?n ii) Dead zgt (06 Marks)

Using state ge?gback control u

P4

= -1 442, S =-10. Determin

state feed bac fgaa,g matrix K. (08 Marks)
the help of block diagram. What are the
(06 Marks)

i) Y43y x2y 0

ories for the swlar points. (14 Marks)

unov main stability theorem ii) Liapunov second method
iii) Krasovskii’s theorem. (10 Marks)
b. Using Lyapunov ] dnecté@mathod find the range of K to guarantee stability of the system
(10 Marks)

X3

Xa
Ysr1 Yen T




