NT6021 1620604

2019(0dd)

Time : 3Hrs. Sem. VI - EE
Auto. Ctrl. sys.
Full Marks : 70

Pass Marks : 28

Answer all 20 questions from Group A, each question
carries 1 marks.

Tu-A 9w+l 20 ¥ @ IR T, UAS U BT A [ A5 2 |
Answer all Five questions from Group B, each question
carries 4 marks.
gu-B 9wt uig gl & SR <, UAD U BT AH 43b e |

Answer all Five questions from Group C, each question

carries 6 marks.

7u-C & it ufg 9ol @ SR <, TAS U & A9 6 A 2 |

All parts of a question must be answered at one place in
sequence, otherwise they may not be evaluated.
TP YT & 9] 3 BT SR UP &) oiE (AR HH H)

BT a1fey, 3=gem 4 Wiid -2l ol 9ad 2 |

The figure in right hand margin indicate marks.
< ured & 3id Yuiie & qad 2 |

P.T.O



1620604 2 NT6021

GROUP A
1. Choose the most suitable answer from the following
options : 1x20=20
Haifere Suyda fdevey &1 gaax fad -

(i) As compared to a closed loop system, an
open loop system is :
(a) More stable as well as more accurate
(b) Less stable as well as less accurate
(c) More stable but lens accurate
(d) Less stable but more accurate

() 9 U YUl B g H TP Goll
U YoITefl—
(31) s ReR 81 @ w1 ¥ wdia
2
(d) &9 ReR B & AT ®H Gldb 2
(@) aferp Rer Afed o9 adl® 2
(®) o9 Rer afeq feres adla 2

(i)  In position control system the device used
for providing rate feedback voltage is called:
(a) Synchro transmiter
(b) Potentiometer
(c) Tachometer
(d) Synchro transformer
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we giforeq Afgaa Far 21 ansia 4oy wa
TSI Adex bl IRAT B |

OR (3121a1)

Write short notes on any two.

(1) Metadyne

(i1) Difference between Bode plot and Polar plot
(ii1) Root -locus technique

(iv) Stepper motor

= q 9 fedl <1 W dfdra fewoft fo |
(i) AeTSTSH

(i) 9IS U9 UlelR wiel # IR

(iii) we—di®d <fFd

(vi) €W AR

E R
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10. Sketch the polar plot for:

11.

__ 20 Findthe
G) =5512)(813)

frequency w at which it cuts the negative real axis.

6
20

G(S) :S(SHW) PT GieR wife &

39 AgRT & gt WY o W) Ig feifea
Rae 317 &) wredr 2 |

OR (3121an)
What are the static error coefficients,

100
It GO) <150.15) 5710y

Determine Ky, Ky and Ky

wifas Ffe qons @ 2| afs

100 : :
G(S)‘(1+o.15)(s+10)§' Kp, Ky d K, ' fiarel

What is state transition matrix. Define Eigen values

and Eigen vectors 6

NT6021

(i)

(iif)

(iif)

(iv)

3 1620604

Rerfa frazor yomell # <) wisd®
diced SUA HIF & foIg ygaa
YT &I PeT WA o—

(31) fa=spl GAROT

(@) ureferafiex

() SR

(2) R=p1 grawrR

The a.c. motor used in servo application is a:
(a) Single phase induction motor

(b) Two phase induction motor

(c) Three phase induction motor

(d) Synchronous motor

|al IqYARN ¥ 9Idgd Yodlo HiTx
BT 2|

(31) el BT UROT HICR

() fg@ar UvoT Hiex

(3) e 9voT Hiex

(?) Ra=shI=9g #Hiex

Feedback control systems are:
(a) High pass filter

(b) Low pass filter

(c) Band pass filter

(d) None of these

P.T.O
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(iv)

V)

V)

(vi)

4 NT6021

wred®d e 9 @
(31) S=a Uy fhoeex
(@) =1 urg fheex
(d) d¢ g fheex

(@) 379 A BIg 7T

Root locus is symmetrical about:
(a) Real axis

(b) Imaginary axis

(c) Both real and imaginary axis
(d) None of these

we died = 7 9 feae gafich 28—
(31) arfa® 31T ©
(@) @reufs I &
(W) aafas vd sreufied A0 AEl @
(?) 379 4 @I T

When the gain K is increased the system
become:

(a) More stable

(b) Less stable

(c) Unstable

(d) None of these

NT6021 17 1620604

OR(3721d)
Define phase margin, gain margin, phase cross

over frequency and gain crossover frequency.

ool 7ifctd, 19 #ifsfs, w1, ®ia R a=r
A9 AR gy & aRwfa &Y |

Consider the system
S’ +25' 4245 +485*-25S-50 =0

with the help of Routh- Hurwitz criterion
6

fau v Red §+25 42487 +4852-255-50 =0 B
foru weor —sfdst wrsSRyaa & gerar |
wfaferdl &) Sifg &Y |

OR (3121a1)

What is the correlation between time response

and frequency response.

ersq Rai—g donr fiead 3 Ruuia & €=
U GHE R®IT 2 |
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OR (3121a1) (vi)

Derive expression for resonant peak and bandwidth

for a second order system corelate with maximum
overshoot and damped natural frequency.

dos 3reY ied @ fog W< dia deon
dsfasg & foav @w® Yt &Y | Swaaq
JAARTC AT S WHTfad gy o

g A9Y wfia & |

(vii)

The open loop transfer function of a servo system
with unity feedback is given by
10 vii
GO) = (543)(s14) "
Determine the damping ratio and undamped
natural frequency of oscillation. What is the % over
shoot for a unit step input.

IHIS Bl 9@ dlel Uh daigorell Roraar
eIl AT Bl

6

(viii)
__ 10
G = (53)(s+4)

2, ST Igud td sSWs wWHIfd®

AGRT 9T B | ghIs &Y FIYc D faQ
yferera srravee @m € |

5 1620604

S A9 K &l 96T ordr @ o dF &l
SITaT @

(31) arfere ReRr

(@) =9 ReR

(|) siRerR

(€) 379 A BIg L

An ideal potentiometer should have:
(a) Zero resolution

(b) Infinite resolution

(c) A fime wire

(d) A thick wire

s eyl qieferidier o g+ @y
(@) T Refteger

@) e Reraygz=

@) '@ 9EH aRr

(]) T #Hier dr

A static variable approach can be applied to...
...system

(a) Time variant

(b) Non linear

(c) Linear and time invariant

(d) All of the above

P.T.O
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(vii) e ARvTd g &1 feg 93 & gAanr
far w1 gear 21
(3r) ergw 4Ry
@) sRfa®
(@) g g7 <rsH sTART<
(?) Swiad g+

(ix)  The transfer function of a system is given as
100 The system is
S?+20S+100
(a) An over damped system
(b) A critically damped system
(c) An under damped system
(d) An unstable system

100

(ix) fodl T BT STABY Bl %m

GIEGE

(31) U@ MaRST®H d
@) o wifad SHs a7
(¥) o Irs¥sHH A
(]) o IIReR d=

(x)  For handling multiple input multiple output
system which one of the following is used:
(a) State variable approach
(b) Bode plot
(c) Nyquist plot
(d) Rootlocus technique

NT6021 15 1620604

6. Distinguish between d.c. motor and d.c. servomotor

4
Slodl Ay 3N oo Haldiex ¥ fadg oY |

OR(3721d)
State the advantages of Bode plot.

dIe wifc @ ol &l ford |

GROUPC

Answer all Five Questions.
o+l ufg 9ol @ SR

7. Explain the working of ampledyne with neat diagram.

TP ARG & AT THAISIST d HrRi— 6
YUTTell &1 AarRaAr Y |

6x5=30

P.T.O
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AP 3 fived 4 I ye @ fay =€
we Ffe o ura & |

OR (3121d)

Derive expression for maximum overshoot for a

second order system.

fegardl 93 & fau affredn swRIE &1
S YT DY

Find the laplace transform of f(t) =t sin4 t

f(t) = t sin4 t BT AT STAHIH YTad BN |

OR (312rdn)

Find the inverse laplace transform of
__ S+4
)= g(571)(5%4)

S+4

f(s) = S(S-1) Sy P AP T STamH

uTed BN |

NT6021

x)

(xi)

(xi)

(xii)

7 1620604

9gsYc—dgs-1yc da & fau &9 41
YT YA A AT ST R

(@) < Ryea wui=

(@) 9IS wife

(F) ffese wiic

(]) ®c ey dbld

Phase margin of a system is used to specify:
(a) Relative stability

(b) Absolute stability

(c) Time response

(d) Steady state error

ool Tt fedy 73 @ fog foa & fog
Seqd fear simar 8-

(31) e Rerar

(@) e Rerar

(3) @ra gfafsar

(@) Rer saxer 3fys

When the input frequency is varied from zero

to infinity causing variations in magnitude and
phase angle, the traced locus by phaser is called:
(a) Bode plot

(b) Polar plot

(c) Root locus

(d) Nyquist plot

P.T.O
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(xii)

(xiii)

(xiii)

(xiv)

8 NT6021
IR U9 &l I A fa=Rvr =g o4
$1Yc IgRT @I faafera far s @ a9
BoR §RT UKl b bl HaT SIdl 28—
(@) 9IS wife
(@) gdra wiie
(@) wc died
(?) ffdax wiie

A system with gain margin close to unity or a
phase margin close to zero is:

(a) Highly stalic

(b) Oscillatory

(c) Highly unstable

(d) None of these

UH dF orI®T B9 A1 &1 & a1
Bl A I & A9 ® O 98 dF
(31) srcfer® wgfera g m

(@) SIeTIHS BN

() 3rcnfirs sRigfera R

@) 1 & I3 TE

If the bandwidth of a system is increased the
system response will

(a) Remain unaffected

(b) Become faster

(c) Become slower

(d) None of these

NT6021 13 1620604

OR (3721d1)
Describe the time response of first order system for

unit ramp input

$PIs U 31YC & iy o TSI dF @)
g yfafear &1 avfq & |

Define transfer function. What are the advantages

of transfer function.
4

XATTARYT Bold bl GRITNT B | =R oT
ol o9 1 & ?

OR (3121d)

What are the necessary conditions for Routh
Huzuirtz stability criteria.

w7 sfacy Rfefadt sgRaw & fog
JAMaTH Td F7AT B |

Find the steady state error for a ramp input of a
second order system. 4

P.T.O
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(xx) Qo\':ﬁomzﬁ:ﬁe_\’ ®T Il WX CIEISAI
IE H fhad gafags aon 4 g
REd © |
(a1) 90°
(@) e0°
(®|) 120°
(=) 180°

GROUPB

Answer all Five Questions.

Il uig g & SR o

2.

4x5=20

What are the test signals for transient response
analysis of a control system. Plot them as a

function of time. 4

e R 93 @& aftre yfafsar & faaasn
g B3I ¥ REed 2| 999 %ad &
[ERASERCIEN

NT6021
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xiv) fedl 93 @ d-sfasa &1 afs sern

(xv)

(xv)

(xvi)

ST © a9 a3 & gfafspar—
(3) smRafda =@M

@) afere g B

@) aftre s &nh

(2) SwWidd d 4 ®Ig L)

The characteristic equation of a feedback
control system is 28*+S*+3S*+5S+10 = 0. The
number of roots in the right-half S plane is :
(a) Zero

(b) 1

(c)2

(d)3

Uh Bledd dold Ried T Afereror
BT 2S4S 4382455 +10=02 a9 S
T ® <V 9T § wel ) a&r
fea srfy —

(@) T

@) >

(@) <t

(x) &=

For a stable system, the phase margin:
(a) Is always positive

(b) Is always negative

(c) May be positive and negative

(d) None of these

P.T.O
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(xvi)

(xvii)

(xvii)

(xviii)

10 NT6021

teh ReRr a3 9 wo Arfoia—

(31) 'Y gATHS ghaT @

(d) '9YM FOITHS BhaT @

(9) oI Ud RUITcH® 81 Ahdl &
(]) 379 & ®Ig

A system has a single pole at the origin, its
impulse response is:

(a) Constant

(b) Ramp

(c) Decaying exponential

(d) Oscillatory

s Rived ¥ g9 fag )R & e 2,

s sy fifhar «ar 2
(31) sraet

(@) X

(\) feosT vaauiAferad
() <reTrcH®

Gain margin in the factor by which the
system gain can be increased to drive it to
the verge of :

(a) Stability

(b) Instability

(c) Oscillation

(d) Critical damping

NT6021
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(xviii) 1T ARSI 98 oid 2 e Riew &1

(xix)

(xix)

(xx)

A9 9STIT o Fgddl &, old d& e
frer 4 9 fege TR R T8 Sdr 2
(31) Rerar

(8) fRerar

(|) <=

(%) wifas SfrdwT

Which one of the following element is not
required in an automatic control system.
(a) Error detector

(b) Sensor

(c) Oscillator

(d) All of the above

1 ¥ 9 fog daa &)1 warfea Ao
gorrell ¥ 3razgahdl -8l 2 |

(31) gex f¥eaer

(@) IR

(@) <ife=

(%) Swiaa g+l

Two stator winding of ac servo motor are
oriented how many electrical degree apart:
(a) 90°

(b) 60°

(c) 120°

(d) 180°

P.T.O
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