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The Jigares in the margin indicote fall marks

for the questions.

Answer any five questions out of seven.

l. (o) the open loop Transfer Function of a system

," C(S)= . l_ r+ :- r^-:--r +^rs "\"/-s(s+ t)(s+z) . rI rs oesrreo Io

compensate the system so that the stati
velocity error constant Ky is 5 sec-r, the phasl
margin is 40o and Gain margin is at lcast
tjdB. 10
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2.

(b) A unity feedback systern is characterized by
the open-loop transfer function

KG(S)=------+ .' ' s(s+3)(s+e)

Dctermine -
(, the value of K if 20%o overshoot to a

step input is desircd.

(i, the settling tirne and Kv for the abovc
value ofK

(ii, the cascade compensator for the sarne

overshoot and settlins time and

Kv>20 l0

(a) Obtain the State Space modcl ofthe electrical
network shown in Fig. (2.a). Select suitable
state variables and outout variablc. 5

Fis Q a)

53 (lE604)CNSY-il/G Z



(b) Using Laplace hansform mcdhod, determin€
time response of a system having state model
as-

ir,= xr+u(P)

iz=-2xt+3xz

where, u(r)=t' for />0

0 for r<0

ang a,(o)=a(o)= o lo

(c) Comment on the controllability of the system

havins followins co-efficient mafiices

[-r -2 -11 lz1tttl
,1=1 0 -l ll B=lll

ll'llLr 0 -u Lrl
,r:r,g=[ 0 l], ,D=0 5

I l .. I; 1 i - r '."

r ll :
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3. (a) Consider the system givcn by; , Ax+ Bu.

[o ' ol trl
A=1 0 0 I I B=l0ltt'tl

L-r -s -6.1 Lrl

Thc system uses the state feedback u = -lx.
'l'hc desired closed-loop poles at

S=-2rj4,S=-10.
Detenninc the statc l'eedback gain matrix.O

(b) Draw the phase plane portraits of the
following system, using isoclinc method

i+*+0'5x=0 10

4. (a) Find the closed loop transfcr function
z domain of the system in Fig. (4.a).

c(s)

ln
l0

Fis (4 a)
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R(s)

(b) Detemiine the pulse Transfer Function of
the system given in FiS. G.b). 5

@ Obtain the range of the t for stable system.

FQ)=tt+22+z+,t=0 5

Find the describing function for the non-

linear system having characteristic as shown

c(s)

5.

in Fig. (5.a).

Fis. O.a)

l0

Fig. G.b)
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(b) A two phase servomotor
amplifier as shown in Fig.
lunction of the motor is

is driveh by an
(5. b). The transfcr

,, -s
c(s)= f" ,'' S(s+l)

Investigatc the stability of the system for
&' = I . What is the largest value of &' for no
limit cycle to exist ?

Gain

l0

/la=l

(a)

(b)

6.

Fig (5 b)

State and provc the lst and 2nd Lyapunov's
stability theorem. l0

Considcr the non-lincar system 5

*, =x,-3x,.

*z =- x) -2xr

Prove that thc systern is asyrnptotically stable.

5
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(c) Explain the limit cycle in the analysis of a
nopJine4r control,system'- ,, 5

4x5

,t'.,'${

(g) Lead compensator 
.

' (b) Back lash

(c) Singular Point'

(d) lsoclihe method

(e) State Transition Matix.
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