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Note : Attempt all the questions. _
1. Attempt any four parts of the following : . (5%x420)

(a) What do you meé&n by feedback éontrol system ?
Distinguish between an open-loop system and closed-loop

_ system. o -
(b) Discuss the effect of feedback on stability, noise and over-

all gain of system.

(c) Find the transfer function for the system whose bock -
diagram representation is shown in figufe 1.
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Fig. 1
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(d) Draw the clectrical analogy, using force current (f-i) ' (b) Realise State model by cascade decomposition of the

analogy, of the mechanical system given in figure 2. following transfer function -
i ) L) S(s+1)(s+2)
g ky V(s) (s+4)(s+5) _
M, a sz (¢) Define State variable and explain its importance and use

in mathematical modelling of system. Also define state
transition matrix and discuss its properties.

3. Attempt any four parts of the following : (5x4=20)
2 (@) A unity feedback servo driven instrument has open loop
A Syst:em ; transfer function G(s)= - Find the following :
(e) Find the transfer function of the signal flow graph given s(s+2)
in figure 3.

(i) The time domain response for a unit step input.
(i) The natural frequency of oscillation.
(b) Define the following
(i) Rise time
(i) Delay time

Fig. 3 (ii)) Peak overshoot
() Define the following : (iv) Steady state error \ - e
(i) Node (i)) Loop (v) Time constant. \:\"‘ az m‘:’j/
(iii) Loop gain (iv) Path 1 (¢) Determine the step, ramp and parabolic error ¢onstants
(v) Forward path gain for the following feedback control Systems. The open-
Y T — lowing : (10x2=20) loop transfer function is given below -
(a) Write the state variables in matrix form for the circyit --{ Gle)= 120
given in figure 4. . s(s* +10s+110)
o 2 180
WS ! ¢ — , .
; L (d) A unity feedback system has G(s) = and r(t) =4t.
ié v.==C ZR o)
[ & T j.’ Determine (i) the steady state error, (ii) the value of K to
T F@ % o reduce the error by 6%.
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(e) "Detive the ex pressron for peak time (tp) for the réecond
order conitrol sysfem

() With example dISC{!‘iS n‘s time res'ﬁéﬁse of first order

system.
4 Aﬂt'mpt any two parts ‘of the fol Iawmg (I 032"20)
Y@ Exanine fhe ‘i’fabih‘}' of the sy§ m_g_charact..nstlc

equation s>+ 5 + 39“+ 252 +4s'-+ 8
" stability criterian R

L

- (b) - Find the cha]-acferrsﬁc

equanmgf'tﬁesystem shovn in
f'gure 5 - {25

TG

(¢} Discoss the c;dncept of _Sféig:l_lfy'fbr bounded-mpnt

bounded- outpnt, continuous daia systems Ajsc explain
the conc:apt of relatwe stabrlny

. ; Attempt any faur parts: of the: f‘crrlowmg

{a) Sketch the Nyquist Plot ot d system with (e
transfer function -

(5><4LZO)
oper}JD(}p

A o

k(r+o-ss)(s+1)
G@ His)= (1+105)(s-1)

defenmne the r:mtre of vahles ﬂf‘ K for wfﬂch the system
_is stable. oG T

(b} Establish mn'elahon beh’fecn frequency domam response
and time domain response.

EICS01/VEQ-15047

(c) Aunity feedhack control system has G(;} =

Draw the Bode plot.

25
s(s+6)

(¢) A unity feedback control system has :

G(s)=

= 6+10)

(f) Discuss Nyquist stability criterion.

CS01/VEQ-15047

Draw the Bode plot. Find K when PM = 30°.

400(s+2)
s2(s+5)(s+10)

d) Determine the frequency domain specifications for a
( second-order system with unity feedback and
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