Total No. of Questions : 8] SEAT No.:

P2289 | ) [Total No. of Pages : 4
[5254]-623
B.E. (Electrical) (End sem)
CONTROL SYSTEM - 11
(2012 Pattern)

Time : 3:00 Hours] [Max. Marks : 70
Instructions to the £tlﬂdlddté§

1) Answe;r Qg or Q,Z, Q3 or 04, Q5 or Q6, Q7 or Q8.
2) Neag%d% ggrams ‘must be drawn wherever necessary.
3)  Figurés to the right indicate full marks.

4)  Asstime Suitable data if necessary.

Q1) a) The Open — loop transfer function of.a ur}j’tyw’feedback system is given
by i \i ,

Specifications for the system are

. Accuracy for a ungjamp zmpuf < 2%, i,e. steady- -state error < 0.02.
*’wg ) :

. Phase Margin > 48°. ; »

w\

The PM obtained frofﬁ the open loop uncompensated system 1is. 8.
The frequency at which the gain has approximately the value —6 1dB
is o =22.2rad/ sec. ~, ,

Determme the transfer function of the lead comper. er Aésﬁme factor
of safety, e= 8°. Draw the Bode plot for the comf)ensated system [8]
‘%? . ¥
Q) ;

&a%é%z,‘

b)  Find the state model of the system whose fnaflsfer funcuon 1s given as

Y(s) 3¢ +7s+L5&“W =; M”’ ‘ﬁ
Us) 5 175 +145%8 8]
c)  State the necessity of an Observer? R [4]
OR !
PT.O.
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Y(s) 10

@2) a) Given the transfer function UGs) T 1352 10, Design a state feedback
controller so that eigen values @ithe closed loop system are at-2,—1+j1.
- ¢ 81

b) A system is given by the stgt‘e equations as —

x—w-4xu5x + u
Where 1n1£1@l CODCLLKI«OH is given by x(0)=[1 1]".
Detem;ﬂ% N
i) wR‘ﬂzlvﬁf&t “Matrix
11) State ;%an51t10n Matrix
111) Fm@ (zero) response "
> N
iv) _Inverse of State Transition Matrix :f‘ [8]
i o A ¥
¢) State the effect of lag compensatof‘*ﬁn tlme\domam specifications. [4]
‘"m Q;\
%e%ﬂ( ] -.—‘ F “.!‘e;-
' N
03) a) State & draw the charac}e@é_ncs oﬁﬂle common types of non linearities
observed in physical s,y S. AT [6]
r--\ -

b) For the second orderlmbar egi%ﬂ‘trol system as shown in the below diagram
if the input applied is Unit step, draw the phase trajectories using Metbod
of Isoclines, assummg@@ro initial conditions. State whether the syﬁ;tem
is stable or not. o NS [1 0]
_ﬁm’f._,@_‘fﬂ. G(s)=10/5(s+1)

OR
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04) a) Determine the describing function for Ideal relay non — '1inearity. |6]
b) For the nonlinear system shown,f?determine whether the limit cycle exist
or not and why? If exist then‘determine whether it is stable or not and
why? Find the amplitud”e & frequency of the limit cycle. DF is
4M 1
N(X)=—— ZO" G == '
(X)= (s ) G+ [10]
. R e G(s) »
S A
Take M =1 A:{ {{;\5 v
Q5) a) Explain the concept of sai : [6]
b) 1)  Obtainthe z—tran&fél;m usmg partlai fraction method of the following
function. N AN [10]
b, g W
AkF) Bttt
(E+1D)" (s%2) % »_
ii) Determine inverse Z transform ofthe followmgf&nctlon usmg partial
fraction- f
F(2)= :
1-1.5z7"+ 0.5z
OR
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06) a) What is Zero order hold (ZOH)? State it’s transfer function. [6]
b)  Solve the following difference equation by using z-transform method.[10]
x (k+2) + 3x (k + 1)+ 2x (k) = u (k) where x (0) = 1, x (1) = 3, u (k) =
0 for k <0
Q7) a) State the gcn%fal procedure for obtaining Pulse Transfer Function. [8]
b)  Considéthe digifal filter defined by [10]
““-;@f(z) L 2+ 2. 22_1 +02z7 _
1 +04z7 - 0.12z
Real,ig'}ét\this digital filter in the series scheme & Pa’x:;ﬂlel scheme.
OR f
7
(08) a) Write a short note on Digital PID ControlLer [8]
b) Prove that the pulse transfer function f@r‘the system shown below is[10]
C(z) __GE@) /
R(z) 1+ GH (zg‘*
%"& 7;4'; ﬁ:
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