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FUNDAMENTALS OF CONTROL SYSTEM
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Fz (i) o e e § O R el dE
Note : All Questions are compulsory and each question is of 1 mark.
(i) i araradt & s 17 @t Reafy 7 sinon srar &t A &

Only Eriglish version is valid in case of difference in both the ldnguages.

L Pl Frerr s siercor wert et 3 & 1.  Transfer function of a system is used
TEA S oerm Ay to calculate which of the following ?
(a) PEm=E | ' ' }(a) The order of the system
(b) T fei - ' (b) The time constant
© R ke & f frker | ' | (c) The output fot any given input
(@) R st e (d) The steady state gain
2. ﬁw ﬁ /A ﬁo‘ﬁ fora ¥q St WeW 2. The transfet function is applicable to
which of the following system ?
T fopar s & 2
(a) Linear and time variant system
@ Y qﬁaﬁm P | 6] Hiteat and  time invariant
(b) Y@ T T SR P | Syétem
©) i P ' “(c) ‘Linear system
d) bai'@ﬂ Lcac) (@ Nori-linear system

ved) | P.T.0.
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) for the

What is the value of R(S)

block diagram shown in Figure No. 1 )

—> C(S)

[T

il
Figure No. 1
G,G,G;
G,G,G,
'1+G,G,G;H H,
G,G,G,4
1+ G,G,G;H, + G,G,H,
G,G,G,
1+G,G,;H, + G,G,H,

(a)

(b)

(©)

The signal flow graph of a system is
shown in figure no. 2 The number of
three non-touching loop is

> > w >»— C(S)
- Figure No. 2
(@ 0 ®) 1

© 2 @ 3

The closed loop gain of the system
shown in the given figure no. 3 is

-3 »C(S)
+
- Figure No. 3
-9 -6
@ 3 ® 3
6 9
© 3 @ 3
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(@) s ® xawm
© X @ e s
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(a) forepom et wm gfR
(b) e weaTaR URT gfRT
() e gfm

(d) TF FoAT TR ORT iR

fawt g o, faor oo =t fem

g ety T e ¥ < A

HIg e =t 7 feaa e
(@ 0° (b) 45°
() 90° (d) 180°

A Frifrm fre arr Wt A F aept
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10.
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Lapiace transform of the output
response of a linear system is the

" system transfer furiction when the

inputis _

(a). astep signal

(b) arampsignal
(c) animpulse signal
(d) asinusoidal signal

The torque-speed characteristics of

A.C. servomotor is largely affected

by -
(a) Voltage
) % and speed

© %:'

(d) Supplied frequency

A synchro transmitter receiver unit is a _

~ (a) Two phase a.c. device

(b) Three phase a.c. device
(c) d.c.device o
(d) single phase a.c. device

In cdse of synchro detector, the

~.electrical zero position of control

transformer is obtained when angular
displacement between two rotor is

(@ ©0° (b) 45°

() 90° (d 180°

In a field controlled d.c. servometer
the entire damping comes from
(@) The armature resistance

(b) The backe.mf.

() Motor friction and damping
(d)" Fiéld resistance

: The-iype,gjsystem has _ at-

the origin'
(@ Nopole (b) Simple pole
(c) Two pole (d) One pole

" P.T.O.
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5
@ 6O=77573
1
(b) G(S)'=vs2+3)s+_5
. 3s
© . GO=g 575
_(s+3
- G(s)=s2+3s+5
& & T auiEte fem wer §
T e | ¥, @ W Ry fH am
TR ST y(t) = tet, t > 0 8 & g
T AT ol T 81T 7
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@ Gr O riy
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© TE @ %D

T PR fem w s wem
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14.

15.
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In case of type-I system, steady state
error for parabolic input is

(@ 1

(b) o

© 0

d 10

The response c(t) of a system to an
input r(t) is given by the following
differential  equation. The transfer
function of the system is given by

df;gt) dg(tt)+ 5 o(t) = 5 s(t)
(a) G(S)=§71_§s_+§
® GO=FaTs
(©) G(s)=sT»%s§—+_5
(d) G(s)=§'2%'§,;3"+L5_'

A linear time invariant system is
initially at rest, when subjected to a
unit step ifiput gives a- response’
y(t) = te™, t > O the transfer function

of the system is
1 ‘ 1
@ G172 ® Ss+12
8 1
©) (s + 1)? G s(s + 1)

The transfer function of a control
system is ’ive‘n as T(s) = K
y g T 2+45+K

where K is the gain of the system. For
this system to be critically damped,

the value of K should be
@ 1 b 2

g 4
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(@ 20

100(s + 5)(s + 50)
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@ 7,5
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19.

@ 49
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A system has transfer ‘function
GGs) _ 100(s + 5)(s + 50) the

s4(s + 10)(s2 + 3s + 10)
type and order of the system  are
respectively

®) 4, 7

) 57 @ 75

A second order system is defined by -

: . . d¥e® | do®)
differential equation 4 ™) +8 4

+ 16 c(t) = 16 u(t), the damping ratio
and natural frequency (rad/sec) for
this system are respectively

(@ 0.25,2 (b) 0.50,2

€ 0254 (@ 0504

A system has transfer function

G(s) = For a step input it

1
s2+02s+1

~ is required that response settles to

within 2 percent of its final value, the
settling time (in sec.) is ?

(@) 20 (b) 40

) 35 (d 45

The number of roots of the
characteristic equation 2s* + s3 + 3s?
+ 5s + 7= Qg that lies in the right half

- of Splaneis -+ 355 71
@ o0 ®) 1
) 2 @ 3

P.T.O.
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20.

21.

22,

2233
First column element of the Routh’s

table are 3, 5, 43 ;, 2 respectlvely It

means that
(a) one root is in the left half of S
‘plane
(b) two roots are in the left half of S
plane
(c) two root are in the right half of
' S plane
(d) one root is in the nght half of S
 plane

If the
of a

- characteristics
closed loop

equation
system. is

K SO
1+ G+ DE+2) - 0, then centroid

of the asymptotes in root locus will
be ,
@ 0

® 2

© -1

d -2

The root _locus' of unity feedback

system is shown in figure number 4.
The open loop transfer function of
system is

45m
+ _>Re
0]
Figure No. 4
s(s+ 1)(s +3)
"Ks+1)
(b) ss+3)
o K+3)
© “ss+1)
Ks

@ Grns+3)
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23.
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1. m@ﬁ'{ﬂ?ﬁ'ﬂm%l

2. T T oW W s
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3. % T W ¥ T WN
st g & |

4. 7o R o o R €

@ 1,2 () 2,3

© 3,4 @ 1,3

e Friaor Frem wT gen o SeRor

K
A9 G(s)H(s) = s(s+2)(s2+28+2)

t lmﬁﬂﬁﬁﬂwﬁ mwﬁ%&m’r
 dEm e

(@) 1 b 2

© 3 d 4

e (o) AP WE AT E

-(a) = (b)“vﬁ=4
W2' . : W2

© =3 ) 216
W, Wy

o R ¥ 12 y@ T 2 i E T

W IRE F U ARE § TEw
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(a) —-200 (b) 240
(d =320

() -280

»

23.

24.

25.

- 26.

2233

A system has open loop transfer
K(s +35)
(s+ 1)(s +3)
Which of the following are correct

for root locus of this system.

function G(s)H(s) =

1. It has one asymptotes.

2. It has intersection
imaginary axis.

with .

3. It has two real axis intersection.
4. Ithas two zero's at infinity.

@ 1,2 ®) 2,3

© 3,4 (@ 1,3

The open loop transfer function
of a control system is given by

: K
GOHE) = (o 2)s2 + 25 2) " Nomber
of asymptotes of its root loci is
(@ 1
®) 2
© 3
d 4

Octave frequency range is given by

@ =2 ) L=4
(©) XY;=8 (d) '\Y'l'=16
W) Wy

A system has 12 poles and 2 zeros. Its
high frequency asymptotes in its-
magnitude bode plot  has a slope

(decibel per decade);g_tj_ B
(@ 200 ® - 40
© -280 - -i--320

P.T.O.
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wmmﬁﬁmwmm

s2+2s+4

- emgfa (Weaw wiw dwve) #1 9= feen
T 2 o

.(a) 2 ®) 2

© 3 @ 3

e %o ga (N Circle) ¥ N = 1 3
qaa%ﬁmwmzﬁwr?

@ 2 ® 2
e ®© 3

fer ofmmor g (M Clircle) i M =1 g
fdAvame ‘
‘(a) m%mxb%

(b) it forg (-1,0)

) ﬁﬁmrr=0733

d) FaPAr=067

T P & SR SR T UeR SIRE
aﬂﬁﬁ?fﬁ(—lmﬁwﬁa}m
aﬁaxwwmm

(@ ¥

(b)) -1

() 1 e
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27.
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A second order system has overall -
. L 4

transfer function given by P25 d -

Its resonant frequency (1ad/sec) 1s

® 2

(@ 2

(©) 3 @ 3

The radius of constant N circle for
N=1is

@ 2 \2
1
© 1 @ 5

The constant M circle for M = 1 is the -
g 1
(a) straight line x =~ 5

(b) critical point (-1, 0)
(c) Circle with radius r = 033

(@ Circle with radius r = 0.67

The polar plot of a transfer function
passes through critical point (-1, 0),
its gain margin will be

(a) Zero

(®) -1dB

(c) 1dB

(d) Infinite dB
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Time allowed : Three Hours] ‘ ~ [Maximum Marks : 70

. (i) T EE g vy & @ Pt i & g A |
Note : Question No. 1 is compulsory, answer any five questions from the remaining.
(ii) el 7v & @ ST 5 AR U 6 & HT | |
Solve all parts of a question consecutively together.
 (iii) m-m#a&gw#m#ﬁv /
Start each question on a fresh page.
(iv) MWﬁﬁWW#M&MWﬁW? l

Only English version is valid in case of difference.in both the languages.

1. FAw ! T
‘ Explain the following terms :
q) e A e |
First order system
(i) wmfEe e
Relative stability
(i) SR St
- Peak over-shoot
(iv) T YETE A
, Signal flow graph
W) ¥ Wi ,
' Phase Margin : : : (2x5)

2. @ g @R g G |

Explain Mason’s Gain Formula. ot =

® P.T.O.
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(ii) ﬁhﬁawmm(Y/X)mmaqgmm@mﬁw o

o Find the transfer function (Y/X) of following system by Block Diagram
7 Reduétion technique. - (6+6)

H, <

3. P e o e e

Explain the construction and workmg of the following :

@) R o s
D.C. Servo Motor v
() 2= v
Tacho Generator - . | : (6+6)

4. () W.mm%ﬂaa%mmﬁemwmaﬁﬁmrmlﬁmaﬁthéw

(i) waﬂﬁmﬁﬁmﬁmm,mﬁmmﬁﬁ&%mﬁ#%%ﬁm

s3+3Ks2+Ks+4=O

The characteristics equation of a feedback contro] system is given below. Using
Routh’s stability criterion, find the range of ‘K’ for which the system is stable :

$*+3Ks2+Ks+4 =0 o (6+6)
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s, L) e iR g o e R, A T o e o e |
 100(s2+2s+100)
o GO ays2+35+8)

Find the position, velocity and acceleration error constants for following unity
feedback transfer function :

_ oo (s% +2s +100)_
G(S) = 325 + 4)(s2 + 35 + 8)

(i) e 3 o B G I S |

Derive the formula for dynamic error coefficient. . (6+6)

6. () ‘omaty e fefiemsl w wwE |
’ " Explain the frequency domain specifications.

(ii) ﬁwmw%@gﬁamm
G(s) =

1+sT
Draw the polar plot for following transfer function :

G(s) = T+sT , | (6+6)

7 o o e g Y 3 et R |

Write the rules for construction of root locus. _ a1z

8. fret qx e feurforat ffed -
Write short notes on the following :
(@) e e e

Nyquist Stability Criterion :
(ii) ﬁm%wmﬁmw

Advantages of Bode Plot over Polar Plot.
(i) Foraearor e 3 fafrT ot '
Control System Components : (4x3)
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