5.

(a)

®)

‘Explain’ how contiollabihty and obser vability for a system can be tested

with an example

'Or o

-

Write the explanatory notes on open loop and closed loop sampled data

svstems
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Answer ALL questions

PART A—(10x 2 20 marks)

1. ~ Find the transfer function of the network given in fig. 1.

.-Vi'f—l;l—:gfo‘ | : SRR : L -7 :
Fig L. _ _

.Compare between open loop and closed loop systems

- What are the umts of Kp, Kv and Ka” |

What is the effect of PI controller on the system nerformance‘?

What is meant by ‘Cornei frequency’ in frequency response analyszs'?

' What is Nlchols chai £ o |

vState 'Routh-Hurmtz stability criterion B

) L1st any two advantages of Nyqulst stabﬂity cr1teuon

Define Nyquist stabillty criterion i

=
©

What is gain margm and phase margin? ’



PART B — (5 x 16 = 80 marks)

1. (2 State Mason’s Gain formula using Mason's Gain formula to find Xy

o Ga o Gs

) Use Masons Gam founula to obtam C(S)/ R(S) of the system shown -

below Sl

1.

—— -
o,

12. (@) (@  For tl1e system ‘shown in figure 12(a)() find. the error using

dynamic error coefficient method for input Mt)=5+4t+ .- ( 1-0)-
_f ( (
- o - S Y(S)
X._>{S) < - ‘ woss sy | | 1 ( ) -
" figure 12(2)() R :
(i) rBr-ieﬂy discuss about transient.response specifications, O

Or
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\

(@) For the system shown in fig. 12(b)(0) find the effect of PD controller . -
with Td 1/10 on peak overshoot and setthng time when if is exc1ted
by unit step input S o - (10)

"Y(S)

2 10 2' N
x(s),(%)—)_s' ~>§«F§ T

" fig. 12(b) (1)

| (i) Dlscuss the effect of PI controller in’ the forward path of a

~ system. - ‘ _ : ' (6

A robotic _ar_m has a :joint control loop t1ansfe1 functlon :

" 300(s +100) -
(s)G( ) (s h 10Xs N 40) PlOVG that the flequency equals 28 3 rad/s

- when the phase angle is —180° Fmd the magmtude at that flequency

®)

@

®)

_ Or
Derive the tr ansfer functmn of the compensatmg netwmk and the type of

compensatlon ngen in Fig. 13 (b) and draw the Bode plot.

o ke
Vi) —o Vo(t)
Ry
' OlyF E 5kQ

Fig. 13 o)

Draw the root locus plot of a umty feedback system represented by
G(s)K = (s+1)/S*(s +9)

'For-the positive values of ‘K’;- - A (16)

Or

"For the feedback system whose cpen lOOp transfer functwn is,

- -G( ) ( )= K/ s(s+ 3)s +5), 1nvest1gate the  stability of the system for

various values of 'K’ using N_qust stabrhty cmterla._ . - (16)

. .
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