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CONTROL SYSTEM-II

Paper : IE 604

F.tll Marks : lOO

TIme : Three hours

Thefr'garcs ln the margln fitdicatc
full nolrks Jor tlre questions.

Answer c,n;g .ftue quesfions out o;f seliten.

l. (a) What is lead compensator ? Descrlbe
tl.e lead compensator wtth a proper
circuit diagram and necessar5r Bode

Contd.
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(b) The open loop transfer function of a

system is given by c(s) H(s)= {. rt is
s"

desired to compensate the system as

to meet the following transient response
specifications.

settlng ume <4 sec.

peak overshoot for step input <2O% '
DesigF a suitable lead compensatol and
sketih the root locus Plot of the
uncomPensated and comPensated
systems. 10

(c) A lag compensator is designed to
comPensate the sYstem'

c(")=-sfs+[@ ss+t) , so that the

2.

static velocity error constant Iq is

Ssec-I , the Phase margin is 50" and

galn margin is at least lOdB' Find the
it"*i-tt- phase lag produced by the
compensator. Find also the frequency
where the ma:dmum Phase lag occurs'

5

(a) What is state space ? Why the state
space representatlon is advantageous
tttutt transfer function representaflon ?

l+2
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A feedback system is characterized by
the closed loop transfer function

cG)- s2 +3s+3
R-(t-"5lt;tfts+I

Obtain its state space model. 5

(c) Consider the system defined by
*-- Ax+Bu

U =Cx
where,

lol
f-r o tl lolA=l | -2 o L B=lo l, c=lrLo o -3.] Lrl
Obtain the transfer tunction YG)/UGI

(d) What is observability ? Is the following
system completely observable ?

fo,l fo r ol[",] lol
l""l=l o o rll ",1+lolu
L*r.l L-6 -n -61| x3J L t J

f "''la=[2o s tJlx,l s
Lxsl

53 0E 604) CNSY-U/G Contd.



U(s) (s+l)(s+2)(s+S)
By use of the state-feedback control
u - -lcx, it is desired to place the
closed-loop poles at s=-Z+ |ZJS,s=-2-J2J3, s=-tO.
Determine the necessary state-feedback
galn rnatrix k. lO

Find x, (t) and xr(t) of the system
described bv

f*,-i I o llfx,l
L,,l =L-s _"11,,,]

where the inidal conditons are
f",(o)'l I r I
1",(ol = 

L- rl ro

4. (a) What is pu lse transfer function ?
Determine the pulse transfer function
of the system given in W.@.a) l+4

3. (a) A regplator system has a plant
r(') lo

R(')

fis.@.a)
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Find the Z-Tfansform of the following
functions. 6
(t) t.e-,t
@ e-ot coswt

What is the transfer function expression
for KH circuit ?
Find the range of kforwhich the system
of Fig. (4.c) will be stable. l+8

rw.@.c)

5. (d) What is describing function ?
Find the describing function for the
nonlinear system having characteris cs
as shown in Frg. 5(a). 2+8

W.@.a)
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b) Censider the nonlinear system of F[9.
(5.b). Determtne the largest k which
preserves the stability of the system. If
k=2k,,-*, find the amPlitude and
frequency of the self-sustained

r=O

lo

c

FU.(5.b)

6. b) For the following systems, find the
equillbrium points and determine their
stabilitY.

(i) *=-x3 +sinax

(ii) *=(s_xr 6

b) State and Prove 2nd LYaPurnov's
stabilitY theorem. 4

(c) For the system having a closed loop

transfer tunction F;f;;, Plot the

phase plane traJectory originafing from

oscillation.

inttial conditlon (-f, O).
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7. Wrlte short notes on : (an9 fout) 5x4

(a) Back lash nonltnearttY

(b) Lag-lead comPensator

(c) Flequency-amplitude dependency

(d) ControllabllitY

(e) Jury's stabtlitY test.
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