
2(b)

(08 Marks)

thocl, whose transfer
(06 Marks)

._ r lrig.e
Derive the state model of an armature controlled d.c motor by selecting
xr (t) = 0(t) xz (t) : 0(t) and xr (t) : r, (t) as state variables.

Obtain the state model ol'the lincar system by Direct decomposition me
function is

Y(s) 5s' + 6s + 8

U(s)-1sr+3s2+7s+9)'
Find the transfer function of the system having state model as below :

lr -rl l-'rlx=l: 1l*+l'lu:Y=I llx.
14 -sl lrl

a.

b.

C-

a.

a.

c.

oio
o
!
o-

E

o
a
L

6U

-lUJ'
coa

.iI

.=N
c-
u*
OL
-O
=E--C>
!1, n

td

U()

=^
.gd

-aio

d_P-=
.=

.E
>1 G
:oo

"- 
r1

o

(-<
-(\
O

z

o

E

10EE55

Fifth Semester B.E. Degree Examination, July/August 2022
Modern Gontrol Theory

Time: 3 hrs. Max. Marks:100
Note: l. Answer any FIVE J'ull questions, selecting atleast TWO questions from each part.

2. Assume Missing data suitably.

PART _ A
Mention any four advantages of state space analysis over frequency <lomain analysis.

(04 Marks)
Obtain the state model for a single input single output continuous-time LTI system
described by the following diflerential equation:

(Dn + utDn-l + a2Dn-2 +'* - - - *on )y(t) = u(t) .

For the transfer function ; 'f (s) = 
s(s + 2J(s + 3) obtain the state model in
(s+l)'(s+4)

i) Phase variable form using signal flow graph method
ii) Jordan's canonical form.

For the electrical shown in Fig. Q2(a) obtain the state model. Choose
variables.

f = o.5 tor*A \o(t) , \k(o

- - --r Fig.ez(a)
b. Obtain the state modelof the block diagram shown in Fig Q2(b) (06 Marks)

\(s)

c.

b (06 Marks)

USNMII]

(06 Marks)

(10 Marks)

ir- and v. as state
(06 Marks)

iv) Modal
(08 Marks)

(06 Marks)

For the system matrix give, o, o = [ ,o -', ? I
Io o -2-]

Determine i) Characteristic equation ii) Eigen value
matrix.

tr n = [ 0 I 
-l 

nna Ar2 r:sing Cayley-Hamilfon theorem.
L-2 -l.l 

t or2

L= t hen'r.t

\9.G) R\ / o9n-
3

\
3+t

4a.

iii) Eigen vector



b. A state-space representatton
. I o I l[x,-l to'lX=l ll 'l+l lU

L-o+ -t:.1[x2.] Lr.l

Check for controllability and

For a system the matrix 'A'

1oEE55
of a system in the controllable canonical form is given as

r . t*,-ly=[0.8 ll I ' .

LX z,l

observability using Kalman's test.

is given by A=[ 0 1l compute the state

I z ':..1
C.

us ing Cayley-Hamiltion theorem.

PART _ B
5 a. Define Controllability and observability. A systent is describe by

to ll to-lx(t):l l*+l lu
Le o l Le.l

Determine the state feedback gain matrix (k), so that control law u = -kx will place the

closed loop poles at -3 + j3 by using Ackerman's formula. (10 Nlarks)

b. Design a full order state observer for the systern rvith

(08 Marks)

transition matrix

(06 Marks)

(08 N{arks)

I-- r llx(t)=11 ,)"
The desired eigen values for the observer matrix are pl : -5 and *z:'5. (10 Nlarks)

State and prove the necessary condition for state feedback design by arbitrary pole

placement scheme. (06 Nlarks)

to 1l to.l
Givel x1t; =1" ^ l*(t)+l ] lutt);y(t) =;t 0lx(t) design a first order observer for the

L0 0.1 Lrl
system with observer pole at s: -10.Assume xr is measurable. Use direct substitution

rnethod. Also give the observer equation of the first order observer. (06 Nlarks)

With the help of relevant figures/equations/graphs explain the phenomena of non linearity

with respect to the following. Frequency - amplitude dependence, multivariable responses

; y(t): [1 0 ]x.

6a

b

C.

8a.

b.

b.

i)4+o.s{ +2x=0 ii)+.4" * 2x=0 iii)+ ,-l!" -10:0. (0eNrarks)" dt2 "'- dt -" " "' 
dtz dt dtl dt

Obtain all the singularities of the system represented by the equation :

and Jump resonance.

Draw the phase portraits of the following systems :

Construct a phase trajectory by Delta
t' a a

differential equation : x+4lx lx+4x

(04 Marks)

method fbr a non-linear system represented by the

= D. Choose the initial conditions as xr(0) - I and

(07 Marks)

Asymptotic stability in
(06 Marks)

(06 Marks)

using Krasovskii's

i1o; = g

Define the following : i) Stabilrty ii) Asymptotic stability iii)
the large.
Determine whether the following quadratic form is positive definite :

Q(x, xz x3) : l0x | + 4x i* "i 
+ 2x,xz - XzX: -  xrxz.

llxamine the stability of the system described by the differential equation
n-rethod.

x, = x,.
II

.l
Xz = Xr -xr-xi

**2of2*x*
(08 llarks)


