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CONTROL SYSTEII-II

Paper : IE 604

F\III Morks : IOO

Time : Three hours

The figures in the mo;rgin indicate
full morks Jor the questiotrs.

Answer ang fiue questions out oJ seven.

1. (a) What is a lead compensator ? Why this
type of compensator is connected to
the control svstem ? 2+3

(b) The open loop transfer function of a
rr)

system is G (s) = :|. It is desired to
s'

compensate the system so that the
static velocity error constant K, is
5scc-1, the phase margin is 40o and
gain margin is at least lOdB. Obtain
the suitable compensator.

l0



(c) For a lead compensator prove that
1-n

sin Qm = :---::-
L+ d

caused by the compensator and
7

o ='+.7. Z" and P" are compensator

where, /^ is the maximum phase lead

zero and pole respectively.
b

2. (a) Consider the system shown ifl F)5. Q.o).
Design a suitable compensator for this
system to meet the following
specifications :

Damping ratio, €=O.7
Settling time, t" = l.4sec

Velocity error constant, Ku = 20 sec-r .

l0
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Fig. (2.a)



Consider the system given by
*= Ax+Bu

where,
I
o
5-

0l folrl, B=lol
6_l Lr J

IoA=l O

l-r
The systerr is used as the state
feedback u=-Kx. The desired closed
loop poles are : i= -2+ j4,s = -lO.
Determine the state feedback gain
matrix. f 0

Obtain the state space model of the
electrical network shown in Ftg. B.a).
Select the suitable state variables and
output variables. 5

Cr
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h) Determine the transfer functlon from

the data gtven below

f-3 l-l - fllA=l ^" 
"l,B=l;l,c=[ 

ll,D=o.
lu -rl Lrl

5

(c) .Ftnd xt(t) and'.r2(t) of the System

descrlbed bY

f&l=l o 1l fxl'l
L*il L-3 -2J Lxrl

whire the inttial conditions are

xr(o)=.1 and -nr(o)=-r' 10

(a) Comment on the controllability of the

system havlng the followlng co-effIclent

matrlces.

l-tA=l o

Lr
6=[r o
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-2 -rl fr.l
-l I I, B=ll I

o -rl LtJ'

t], o=0.

4
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(b) What is pulse transfer function ? Derive
ttre pulse transfer funcilon of a kro
Order Hold (ZOH) cAcuit.

2+B
(c) Find the closed loop transfer function

in Z domain of the system tn F\g. (4.c).

10

Find the range of K for the stable
system F(z)= 23 + z2 + z+.K = O. 4

Find the describing funcflon for the
nonli::earity on shown h F1S.6.b).

6

c(s)
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A two phase servomotor is driven bY

an arnpliffer as shown in Fljg. (5.c). The

transfer functlon of the motor is

c(s)=
s(s+r)(s+2)

Invesflgate the stability of the system

for K = 1. What is the largest value of

K for no limit cYcle to exist ?

10

6. @) Draw the phase plan portraits of the

following system using isocline method'

G(s)="' + -s2 +2s+5

where, initial condition is (-1' O)'

to

Fig. (5.c)

L
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@ Consider the non_linear system
xr =& _3xr

*z = -x3 -2xt
prove that the
stable. sysrem is asymtotically

c
(c) Slate and prove 2nd Lyapunofs .*O*,,theorem. 

b

7. Write short notes on : (ai{g Jour)
4x5

(a) State space and state vector

h) Lag compensator

(c) Saturation nonli:rearity

(d) Eigenvalue and Eig;envector

(e) Frequency_amplitude dependancy ofnonllnear system.
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