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'Wffit;Y'T:T,:L:#",te
Artswer @ng Jiue quesfion^s out of settett.

1. (a) A unity feedback system is
charactenzed by the open-loop transfer
function

G(s) =
s(s+3) (s+e)

Design a cascade compensator for the
system. If 2oo/o overshoot to a step input
is desired find the value of k. Also
velocity error constant, ku>2o should

10be maintained.
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2.

@ The open loop transfer function of a
system is c(r) = +. It is desired to

s-
compensate the system so that the staticvelocity error constant ku is
Ssec-I, the phase margin is 4oo and gain
margin is at least IOdB. l0

(a) what is lag-lead compensator ? why
this type of compensator is connected
to the control svstem ? 3+2

H If the transfer function of lead

cornpensator is G"(") = "*=!", show-/ s+Lfae'
that the maximum phase lead by the

compensator be Q^= s[n,!- o 
at theL+a

frequency of wm=

"Jo'
(c) Determine the transfer function from" the data given below

n=l--: 1l ,r = fll , c= F rl, D = o.L O -lJ',- Llt
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?. (a) Consider
*- Ax+Btr'

l-o
fl=l o

I

L-1

(d) obtain the state space model of the
- electrical network shown in F19.2' (d)'

Select suitable state variables and
output variables.

C

the system
Where,

given by

I
o
F

-D

The system uses the state

f,!, - -kx, The desired closed

at
g= -2 Ij4, s--10'

Determine the state feedback
matrix.

ol
1l' B=
6J

Iol
loltl
Ll J

feedback
loop poles

gain
10
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@ Using Laplace transform method,
determine time response of a system
having state model as ..........

xl - x2+ u(t)
*2 - -Sxr +7x2

where, "(t) = e-t
-o

fort>O
fort<O

and 10

Find the closed loop transfer function
in Z domain of the system in F'ig. 4. (a),

10

n(s)---+

F'ig. 4. (a)

Check the stability of the system having
characteristics equation 5

p(t) = 24 - I'223 + o,o7 z2 + o'32- 0'08 - o
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*, (O) = x2(O) = O:
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(b)

ZOH



(c) What is pulse transfer function ? Derive

the pulse transfer function of Zero

Order Hold (ZOH) circuit. 2+3

(a) What is describing function ? Find the
describing function for the non-linear
system having characteristics as shown

in FW.5. (a). 2+8

FW.5. (a)
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transfer function of the motor is 
I

c(,) = 
l

',il T :-,1T^,*: ;' ilyff: nil f'fl
for no limit' cYcle to exist ? '"1

Gain I

T*l-; nYeT r Ii#r r

(b) !

F'ig.5.(b)

(a)Considerthenon-linearsystem
*r - x2-3xr

*2 = -x3 -2xt

Provethatthesystemisas}rmptoticall
stable'

6.
E

6

h

Gain
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Comment on the controllabil
system having following cc
matrices. '

[-r -z -rl
A-l o -l 11, B=

L I o -IJ
C=F O 0], D=O

Draw the phase plane portra
following system, using isoclinr

*+*+x=O

e short notes on : (ang four)

[lC1,

ofl
eth

4x5

(a) Back lash 
,

@ Lyapunov's stability theorem

(c) Limit cycle

(d) State Transition Matrix

(e) Eigenvalue and Eigenvector.

7

'\ .\
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