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Write short notes on any two
(1) Amplidyne

(i1) Field controlled D.C. motor
(i11) Stepper motor

(iv) Frequency response plots.

=Sl |1 W wfera fewhrat ford |
(i) THeisra=

(i) flhes ®glad Slodlo HITR

(iii) TCUR Aex

(iv) fpad el Rea=a e
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Time : 3Hrs. Sem - VI /EE
Auto. Cont. Syst.
Full Marks : 70

Pass Marks : 28

Answer all 20 questions from Group A, each question
carries 1 marks.
Ju-A ¥ afl 20 ¥ B SR T, IAP U BT 4F 1352 |
Answer all Five questions from Group B, each question

carries 4 marks.

79-B & @+l ufg ueal & IR <, UAS U & 9H 43 2 |

Answer all Five questions from Group C, each question

carries 6 marks.

7u-C & wift ufg gl @ SR <, UAS U & 99 630 F 2 |

All parts of a question must be answered at one place in
sequence, otherwise they may not be evaluated.
TH U3 & O AU BT SR Ud g TR (AR &H o)
BT AMRY, 4T 4 Sifd T8 o ¥ahd © |

The figure in right hand margin indicate marks.
¥ urd @ e QUiie & qad 2 |
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GROUP- A
1. Choose the most suitable answer from the following 10. Derive expressions for resonant peak (Mr), and
options : 1x20=20 bandwidth for a second order system

waifrs Swaa famer a1 gaas fod - WA N1 (Mr) q21 d<sfase &1 fed

() With the feedback system the transient Ao smeY Riew & fav =os gra a7 |

response.

(a) Decays rapidly OR(31eran)

Eb; II{).ecaysl slolwly Plot polar plot for given transfer function
c) Rises slowly

(d) Rises quickly E(S) = TS
() Twred®d a4 A afdre gfafear _ _ )

(1) do @ Ted @ Eﬁwawwm%%mmmwa

(@) R—eR Ted 2 ! A

@) fR—fR gedt @ F(S)= SEHS)

(&) a5 & Tl 2|

11. What are the advantages of state space technique.
Define state and state variables.

(i) The transfer function of a tachometer is of

the form. 6
(a) K/S T WI dh-1d d T o 8 | & aAT
(b) K/S+1 e faawal & aRafya «v |

(©)KS

(d) K/S(S+1)

P.T.O
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OR(37214T)
The forward path transfer function of a unity

feedback is given by G(S) = m

sketch the root locus as K varies from zero to
infinity.

TP SPIs Blsdd RRTH T BRATS UA
K
WWG(S)ZM 2|

SUDT vC died Hid 99 K & I 94
I @ dI 9 9Sl ST B |

How Nyquist stability criterion can be used to find
the absolute stability and relative stability of a
system.

fodt 93 & fov fFRuer gom e Rerar
9T H3A =g Fifdase VLfEfedt srseRas
@1 fog ydrR 9IT ¥ o™ &1 GHhdr 2 |

OR (3121d1)
. 100
Draw Bode plot for given G(S) = m
100 .
E}FﬁTII'Q G(S) = m &T 9IS wilc

N6085

(i)

(iif)

(iii)

(iv)

3 1620604

ePhIHIer BT <TaBR Beld 7+ U &1
BIdr 2 |

(1) K/S

(¥) K/S+1
(|) KS

() K/S(S+1)

In a feedback system the bandwidth

(a) Increases by the same amount as the gain

decreases

(b) Decreases by the same amount as the
gain decreases

(c) Is independent of gain

(d) Is unchanged

TP Blsdd dF A Ug dlsTs

(31) S 7= 7 gedl @ o " 7
giftq aedl 21

(@) st 5T # wedY @ forg w=m #
giftq sedl 21

(@) urftd @ @ 8t 2 |

(2) smuRafda w&dl &

The drag cup rotor is employed in a
2-phase induction motor to give.

(a) High inertia

(b) Low inertia

(c) Low torque

(d) High torque

P.T.O
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(iv)

V)

V)

(vi)

4 N6085

fg—aar dxor AieR 9 QT U guie o1
a1 e &1 g *q fear omar 2
(31) S=a Js@
(@) /=1 Ss@
(@) =1 <f®
(]) S=a T&

Root locus is the plot of the roots of the
characteristic equation of a closed loop
system against variation in

(a) Gain K

(b) Frequency

(c)S

(d) None of these

¥C b Udh g5 o4 dF & IAAAeIvl
TfiaRvT & vel &l Wic giar 2,
for=1 & faaRa fear smar 2

(@ W9 K

() smafa

(®|) S

(€) 3 4 »Ig &

If the unit step response of a system is a unit
impulse function then the transfer function
of such a system is

(a) 1

(b) 1/S

(©) S

() 1/8°
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Answer all Five Questions.

GROUP -C

5x6=30

i) ufg g & SR T |

7.

Explain the working of a i-phase A.C. servomotor.

6
Ud fg@ear Yodflo Haldler &1 drdyvmefl @1
ATET BN |

OR(3121d1)

The characteristic equation of a system is given by

s' 4205 +155 +2s+k=0

(1) Determine the range of k for system to be stable

(i1) Find the value of k and frequency of sustained
oscillation.

fody a1 &1 sifrcrerer wfievor fear ar 2,

s 4208 +155°+2s+k=09

(i)?g$ﬁmﬁ#$mkaﬂﬁﬁwum
|

(ii)g?_ﬁ$ﬁ~mkam ATGRT &1 A YT
|

With neat diagram write the working principle of

tadyne.
a metadyne 6

TP ARG B Gl d ACrST & drd
figra &1 avfs &Y |

P.T.O
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5.

What are the frequency domain specifications.

amgfkr s+ fafRreard «r 2| 4
OR (3121a1)

Define phase margin and gain margin.

Bl wifsta gd 9 At &1 aRwfa &

Define delay time, rise time, settling time and

steady state error. 4

Sidl TI8H, XISl <rsd, Aefol T ersy oIt
ReR sz argrfe & aRERG &Y |

OR(37214)

Write Nyquist stability criterion.

fHfaease Rfafard sy a1 fad |

N6085

(vi)

(vii)

(vii)

(viii)

5 1620604

Ife folt 3 &1 sors v gfafsar
U SHI3 S99 &l dl dF &I ¢TaH
Bl BN |

@)1

@) 18

(®|) s

() 1/8°

Damping in a control system is a function of
(a) Gain

(b) Vgain

(¢) 1/1/gain

(d) 1/ gain

TP bold Raeed 9 Sftgr A= &1
Bl BIdT 2 |

(an) =

@) =

(@) 1/

) 1/99

A second order system is said to be over
damped if the damping ratio is

(a)>1

(b) =1

(c) <1

-1
D=7z
P.T.O
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(viii) T fg TS A Bl A SWS el
Sitar @ afe Sfgw RN 2
(&1 >1
(@) =1
(@) <1

_ 1

a’ =

(<) "
(iX) A linear second order system with the transfer

function G(S) = m‘lg in initially
at rest and is subjected to a step input. The
response of the system will exhibit a peak
overshoot of
(a) 16%
(b) 9%
(c) 2%
(d) Zero

(ix) Up INgd fgdfg &Sy & a9 foaaT

STI®BY Bele G(S) = e, 3R

S’+16 S+49
A feur @ qor o ®u gaye fean
T 2 | 9 & ufafsar 9 Rrex
Maxere e ghm |

(31) 16%

@) 9%

(®|) 2%

() T3

N6085 15 1620604

OR(37214T)

What do you mean by stability of a control system.

frdl o R @1 Rerar 9 3mg a1
T 2

Find the inverse Laplace transform of

1
FS)= ———
() SZ(SZ+W2) 4

-5
s (s+w)

uTed DY |

BT Yh¥ AT STaBH

OR (3121a1)

Find the Laplace transform of half cycle sine wave

shown in figure.
f(t)
17
O t

T/2

o feame v g g Sar AR @r
AT TS Ut & |

i if(t)
b
0 t

T/2

P.T.O
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GROUPB

Answer all Five Questions.

i ufg gl & SR T |

2.

5x4=20

Draw the block diagram of a closed loop control
system showing all related terms. Also mention the
important features of closed loop control system.

4
TP 95 U dgld aF &I @s ARG G+
gfad sl &1 fewd gu i | arer 8 9<
U bgld 93 & dgcdyul Brad & fad |

OR (3121an)

Explain the effects of feedback on transient
response, bandwidth and gain.

afore ufafepar, ug disTE Ud 19 R Blsdd
@ YHTdl B ARAT BN |

State and explain the basic rules for the construction
of root locus plot. 4

ve died wife @ fmfor 28 o fFramt &t
qaT¢ Ud qTeEdr o |

N6085

(x)

x)

(xi)

7 1620604

In time domain specification, the delay time
in the time required for response to reach.
(a) 75% of final value

(b) 25% of final value

(c) 50% of final value

(d) 100% of final value

erzd A faRrsear # feo <y a8
g 2 foad yfafear &1 =1 9@
ggad H 9 oIl © |
(31) sif~aw w91 &1 75%
(@) rf~as A1 &1 25%
(|) arf~as 91 &1 50%
(%) srf~as 9191 &1 100%

For a second order system if both the roots
of the characteristic equation are real and
distinct then the value of damping ratio
will be.

(a) Less than unity

(b) Equal to unity

(c) Equal to zero

(d) Greater than unity

P.T.O



1620604

(xi)

(xii)

(xii)

(xiii)

8 N6085

e fgdia sy ara 93 ¥ afe aifrasor
FHRoT & Il o aRAfd® vd =
g al ST Sgura &1 W g

(1) Tb 4 BH

@) th B SNER

(@) YA > T

(]) t» | waraT

Which of the following may result in
instability problem.

(a) Larger error

(b) High Selectivity

(c) Noise

(d) High gain

=1 9 39 aIRerar & o S~
YT 2 |

(31) a9 argrfs

(3) S=a Aefaefadt

(¥) ®rersd

(&) S=a A9

Gain crossover frequency is the frequency at
which the gain of L(jw) is

(a) 10 db

(b)0db

(c)3db

(d) 20 db

N6085

(xx)

(xx)

13 1620604

Consider the following properties attributed

to state model of a system.

(1) State model is unique

(2) State model can be derived from transfer
function

(3) State model can be derived for time

varient system of these statements.

(a) 1, 2, 3 are correct

(b) 1 & 2 are correct

(c) 2 & 3 are correct

(d) 1 & 3 are correct

fodl 93 & e dfsa @1 = Toi

R faar & -

(1) e #Atsd arfgdra 21

(2) ®Rc Afsd &l ¢iaBR BaeE A
g1 fear S ddar 2 |

(3) crz® dRT=< o3 @ fayu e dAfsd
a1 fHar o Gdar 2 |
3 dadal H |

@) 1, 2, 3 9

(@) 1 vd 2 G 2|

(W) 2vd 398 @

()1 vd 39 B

P.T.O
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(xvii) U SPHIs BISdd dold dF ST Gl
K

(xix)

(xix)

12 N6085

2

U TTATANYT Theld =
K )= S5

Ife A9 $ FFd aB TN W1 B
a9 sa@! ST Iquma i 7 |4 a4
B |

1
)
(@) 1

(|) o

(&) oo

For Nyquist plot we use

(a) Closed loop transfer function
(b) Open loop transfer function
(c) Characteristic equation

(d) Any of the above

fafaase wifc § sHaT a7 &d 2 |
(31) 978 U AT Bl

(@) GeIT (U ARV B

(|) arfrcrerer FHIHRoT

(®) 39 9 313 A

N6085

9 1620604

(xii) 3T P JATGR AGRT 98 AgRT & o

(xiv)

(xiv)

(xv)

W L(jw) &1 19 2|
(31) 10 S

(3) o &Y

(&) 3 Sl

() 20 S

If the Nyquist plots cuts the negative real axis
at a distance of 0.4 then the gain margin of
the system is.

(a) 0.4

(b) -0.4

(c)4.4

(d)2.5

Ife ffdase wife ®omaie ardfas
I Pl 0.4 B G R Predl = dl
Rew &1 99 wfsts g

(31) 0.4

(@) —0.4

(\) 4.4

(]) 25

is

The corner frequency of
(a) 0.2 4w
(b) 5
(c)2
(d)1

P.T.O
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(xv)

(xvi)

(xvi)

(xvii)
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L & orix gy 2 |
1+Hw5

(31) 0.2

(@) s

(@) 2

(<) 1

Slope of factor K in plotting Bode magnitude
curve is

(a) 0’

(b) 90"
(c) 45°
(d) 20°

oTd K &1 STd 9IS Wic & A9 dh
$T BIdT 2 |

(a1) 0’

@) 90’

(@) 45°

() 20°

The characteristic equation of a closed loop

system is given as s"+4s+16=0 The undamped
natural frequency in rad/sec is.

(a) 2

(b) 243

(c)4

(d)2v2

N6085

(xvii)

(xviii)

11 1620604

fodl 9 o[u do &1 Af¥reteror GO
s +4s+16=0 2, SAD! IASTS AR
3MgRT rad/sec ¥ 2 |

(31) 2

@ 2v3

(w) 4

@) 2V2

The open loop transfer function of a unity

feedback control system is given by

G(S) = if the gain K is increased

K
S(S+1)
to infinity then the S(S+1) damping ratio will
tend to become

1
(@) —
V2
(b) 1
(c)0

(d) oo

P.T.O
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