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) PART-A P
a. Compare Modern contref‘theory with Conventional control g.\l(wom (04 Marks)

b. Define the concept of\ﬁ S (e ii) State variables i} "S,(at’e space iv) State model.

Ay (06 Marks)

¢. Obtain the state model fo‘aaﬁg circuit shown in fig. Ql, (c) By choosing i1 . i2and V¢ as state

variables. The voltage across ’Rz iis the output (V 0) o \ (10 Marks)

J

Fig.Q1(c)

a. Obtain the State model using phasez\varlbbles;lf a system is described by differential

equatlon as: £ (06 Marks)
dy 'y, b
5—2 +6—2+11—+10y=3u \ 7
d 3 d 2 d y (t\) } g
b. Develop the state model in Jordon @ canomcal form for a Szystem having transfer function as
T(s) = —————25 +os+7 f',‘ ' (06 Marks)
(s+ D*(s+2) {
c. A feedback system is rep?es\emed by closed loop transfer ﬁmctlog, Draw a signal flow graph
(08 Marks)

a. Obtain the staté m}z&gl of the linear system by Direct decomposition tﬁeth@d whose transfer

function is ¢ \7 o=~ (06 Marks)
7 (7
Y(s) O \@(5 +6s+8 A2
U(s) g 4387 +75+9) Oy
b. Find tk(g/f(an fer function of the system having state model as below : “\f@ Marks)
T NI
x =L Qx+2u;Y=[1”X M)
4/ /= 1 e
/ e D ey
X -4 1 0 Sz
C.. \FQT \he system matrix givenby A=10 -3 1 |- “7\’(’2}
0 0 -2
Determine i) Characteristic equation ii) Eigen value iii) Eigen vector iv) Modal
matrix. (08 Marks)
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< Wb/;ﬁ is State transition matrix ¢(t). List out the properties of STM. //, (96 Marks)

a.
b. dt&en_ that

\l w o W (5\\’7
A= "*\\\\,m:l Ax= I: } ; A= [ ] Compute e™. “,?.\i / (06 Marks)

w 0 w o
c. Determmy ¢ State transition matrix by Caley — Hamilton method for the@ystem described

07/ 1 .
) &Jx(t) (,\ G\ (08 Marks)
' XY
PART-B RN
a. Define Control]abﬂlfy and\ Observablllty A system is descrl(bébv7 (10 Marks)
0 1 0 \\ / ’.»~ RN v
x(t) = X+ Uy s\;\;\,\*
9 0 9 \\ Sy e N

Determine the state feedb\acﬁ g,a;m matrix (k), so th@t&etmtrol law u = -kx will place the
closed loop poles at -3 +j3 By mg Ackerman’s fonﬁlul&.«
b. Design a full order state observe, fforr;he system wlbh*\

R

()= [ 1 ;}x VOIS T2
The desired eigen values for the obsc\:{we#mamrare W =-5 and p, = -5. (10 Marks)

a. Whatare P, P and PID controllers? What arexlthelr effects on system performance?
b. Explain the following non — llneantieS\ :' i) /Satu«mtlon ii) Dead zone iii) Fr(lgillc\)qna:).l:ls()i

iv) Backlash. - N (08 Marks)

c. Explain the properties of the non llnear system.  {( :fj;; (06 Marks)
r’ j e /‘~>

a. What are Singular Points? EX; iam the types of a smghlgr pam (06 Marks)

b. Explain the construction of thﬁ pHase trajectory by delta (netl?rod (08 Marks)

/

c. Identify and classify the smg’ulfar points of the system with (j}ﬁ”erentlal equation as

y+y+y (06 Marks)
a. Define the followigiﬂ“ .' . Asymptotic stability
in the large. > //\ (06 Marks)

b. Determine whath\r the followmg quadratic form is positive definite - (:-)Ei)
Q(X] X2 X3) IOX ‘4‘ 4X + X3 24+ 2X1X2 — X2X3 — 4X1Xa. - /-;:,‘;\ (06 Marks)

f;ablllty of the system described by the differential equatlon\usmg;,Krasovskll s
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