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FUNDAMENTALS OF CONTROL SYSTEM
Fruifa awg . dm w9 [3tfrpam 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70

e () YT I FAET 8, 99 T @ fhE aOR F I AT

Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.

(i) X% 597 & T YT F) FHAR T G §T FHd |
Solve all parts of a question consecutively together.
(iii) S T 79 Y8 & IRE] Fd /|
Start each question on fresh page.

(iv) @) ST & i &3 ) R 7 St g B = &

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

L (1) RAAAS FEH B AT S0 el &
(a) Krs
(b) K/s?
(c) K/
d 1
Laplace transform of parabolic function is
(a) Ks
(b) K/s?
(c) Kr/s
@ 1

(10f12) P.T.O.
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(2) & m@ve G 1 A FeA E

i U Y(s)

@ X =GO+GE  ® Xg =6 6

(c) %;% =G,(s)/ Gy(s) (d) %ﬁ% = G,(s) Gy(s) - X,(s)

What will be the transfer function of following block diagram ?

+
X0 Y(s)
+

@ 22=G,)+G) ) 22 =Gys)-Gys)

X(5) X()
© XG=GO/GE @ 3D=Gi6)GH-X,()

(3) AT Berd BT HME t = ( FT &1 8

(a) A (b) w1

() 3= (d) weE
What is the value of impulse test signal att =0 ?

(a) Zero (b) Unity

(¢) Infinite (d) Unpredictable

(4) T 83w smEga e yoreh § wfafr 6 oy # fuffa st 7

(a) 9 (b) Y

(c) FRm$Hinfy (d) T i i ofy

Which among following determines the speed of response of control system ?
(a) Poles (b) Zero

(c) Speed of Input (d) Speed of synchro pair
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®
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1S IRE H AT I B B 3T I B I R 2
(a) (b) e
(c) feift ) =
Which unit used for magnitude measurement in Bode plot ?
(a) Metre (b) Decimal
(c) Degree (d) Decibel
g 7 e o & R g 3R &1 am g @
(a) T (b) S
(c) 3= (d) s wfnfk
What is the value of steady state error in closed loop control system ?
(a) Unity (b) Zero
(c¢) Infinite (d) Input dependent

= & & fopm smgfe wam & amam 1 9= i Sefae 8 s g 7
(a) wfe |- angfa (b) AT Tgfa

(c) He-3ATH AP (d) S -3 Igha

At which frequency, magnitude of system becomes zero decibel ?

(a) Gain crossover frequency (b) Resonant frequency
(¢) Cut-off frequency (d) Phase crossover frequency

ST FeTH T ITANT BT B —

(a) Promafsmsad (b)) TETFARIOAFAH

(c) w9 s gasad (d) T3 fash o fofa sa @
Transfer function used for

(a) To find steady state gain (b) To find order of system

(¢) To find time constant (d) To find output for given input
o % 1 gen o v @3 F1 seEw R 7

(a) dees Reflemgan (b) 3Mefes I wfdm

(c) dTaTRferd A (d) &= Faftm @i, g

Which is the example of open loop control system ?

(a) Voltage stabilizer (b) Automatic iron box

(c) Air-conditioning machine (d) Field controlled D.C. motor

v H. gatHIe aqrae § g 2 -
(a) HTEfE AT S (b) <t.€. e diex It
(c) Threpefta Jror dex S (d) & el JTor HeT I

A.C. servomotor resembles in construction
(a) Like universal motor (b) Like D.C. shunt motor
(¢) Like 3-phase induction motor (d) Like 2-phase induction motor

P.T.O.



EE305
(11)

(12)

(13)
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fopeft o & 30T Het % &Y Y[ A T HT ITH B R 7

(a) deH (b)

(c) wfe (d) 9w

What is the resultant, when denominator of a transfer function equated to zero ?
(a) Poles (b) Zero

(¢) Gain (d) Poles and Zero

i s =2 TR | 38 7 F 0 Gor AT AR 7

(a 1/(s+2) (b) 1/(s-2)

(c) U(s?+2) (d 1Ns+4)

Pole of a system is at s =—2. Which of Ehc following is the transfer function of it ?
(@) 1As+2) b)) 1/s-2)

() Us*+2) (d) 1(s+4)
wﬁ@uﬁ&mwz@iﬁﬁﬂﬁ@mm%uwmt ?

(a) s (b) o farg

(c) %-3m fag @ wafag

In root locus, where two branches colliders or intersect each other known as ?
(a) Centroid (b) Stability point

(¢) Break- away point (d) Origin point

et 3 & 9 a0 orftw o S A el Rk T e R ) s 3w
& o W el s 7

(a) TrfF a@ (b) ya IRE

(c) 3 3mE (d) a yaTE

Which plot considers phase and gain margin with respect to frequency on
logarithemic graph ?

(a) Nyquist plot (b) Polar plot

(¢) Bode plot (d) Signal flow plot
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9 e fag W fRr R | 38 9R i@ % vfwm i@ # fee yer frefia e
S ?

(@) —20log (w)dbgRr (b) - 60 log (w) db g1

(¢) —10log(w)dbgmT (d) —40log (w)dbgr

Pole is located at origin, how does it get represented on magnitude plot of Bode
Plot ?

(a) 20log(w)db (b) 60 log (w)db

(¢) 10log(w)db (d) 40 log(w)db

fereft &/ <t 3mmam o wfafrar 2 R | &3 =1 3001 B & -
(@ 1/(s-2) (b)) 1/(s+2)

) 1/(2-s? (d I/Ns+4)

Impulse function response of a system given by e 2. What is transfer function of
system ?

(a) 1/(s-2) (b)) 1(s+2)

() 1/(2-5? d) 1As+4)

S aRa it s dagaca ? ?

(a) fowm (b) i afy

(c) o= (d) z=HH

Techo generator converts which quantity into voltage ?
(a) Displacement (b) Angular speed
(¢) Acceleration (d) Mass

aos'“+alsm"l+ ......... a

MWWWﬁWWWT=%sﬂ+bISH-1+ ........... b’: L
gftifa R | @ 1 5w = Em 7
(@ m (b) n
o) ata, ¥ a, (dd m-n
Transfer function of a given control system defined as —
T i i T a,

T=b{,s“+bls“ Gk o R b,
What is order of system ?
(a) m (b) n.
() ay+a,+....... a, (d) m-n

P.T.O.
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= & 3 fordt weaefes fasht wom g snfr e 2 7

(a) Toufy (b) am
(c) (d) ==

Among the following which can be considered as parabolic input function ?

(a) Position (b) Velocity

(¢) Acceleration (d) .Force

e fareg v areafas e & amie g 2

(a) wwfirdia (b) IrEudE

(c) wdE (d) -4 fawfa

Nature of root locus about real axis

(a) Symmetrical (b) Asyminetrical

(c) Exponential (d) Expand gradually

o= & @ @\ wafHret 1 o T R 2

(@) o wfi-Im (b) 3= T/ I
(c) o= =remnfa (d) ImEm nfa-feem gfeds
Which of the following is not a property of servo-motor ?

(a) Fast Response (b) High Torque / Intertia Ratio
(¢) Low running speed (d) Easily reversible

@41, watHret w1 35 T8 g -

(a) F P d (b) UareH

(c) woE fEEmad (d) @ity wefi 8
D.C. servomotor is not used in

(a) Computer printer - (b) Robots

(¢) Process control system (d) Washing machine
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(23) fomht gm fm & | 58 dga depal d sgear 2 7
(a) @ (b) i fRafa
() & (d s/
Synchro pair converts which quantity into electrical signal ?
(a) Velocity (b) Anguler position
(c) Acceleration (d) Current

(24) Hw farg uftey ¥ I wnfa Fow P d & P g gu sa e s awar ® ¢

; SP-3Z P+
@ o,=%p_7 () o= ZP_+¥
P— P+
© oy-2=t @ iz
For root locus, which formula suitable for finding centroid of asymptotes ?
Z E L ZZ +
®) 9="p-2Z ®), o,="prz
= P+
(C) 0A= P+Z (d) 0A= P—Z

(25) ot 3= o1 Higw ST et (£) %1 HF T A HA R, 7 Y T wfafean gl

(a) 3ems famem (b) = fawm
(c) whTf=ieh weA faeem (d) s frew

Damping ratio of a system is less than unity (£). The time response of system
will be

(a) Undamped system (b) Underdamped system
(c) Critically damped system  (d) Overdamped system

(26) et frara % et wreuts s W RE E | e o -

(a) o (fviAe) fRm ®) &

(c) FfRR (d) uufrEy R

A system has poles laying on imaginary axis, system is

(a) Marginal stable (b) ~ Stable

(¢) Unstable (d) Conditional stable

PCT.OO
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(27) Toreht wm-1 (23— 1) frepma & weaefir e v fRm gan 3f2 &1 9= & -

(28)

(29)

(a) 20 (b) 0
) 1 @d
In a type — I system steady state error for a parabolic input is
(@) 20 (b) 0
(c) 1 @d o

T3 39 & worm W I9fRa 3reFE A 15, 42, [4- 12K, K2 1K %
fore 7 & ford foresra fRR (Raet) £ 2

@ -1 b -2
() 3 ; d 4

First column element of Routh’s table is 1.5.,4.2, [4 - 1.2 K], K. Find the value
of K for which system is stable.

(@ -1 ® -2
(c) 3 @ 4

ﬁamm-ﬂazq—mﬁam)ﬁéqﬁ%mﬁiaﬁw%nmg&mmm
(@ 0 @) (b) 1 ()
(©) If (d) oo (37)

Step input fed to a type — 0 (Type — Zero system). What would be the value of
steady state error ?

(@ o0 (b) 1

(©) T+K, d =
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2.

(30) T tEita Ty srafafia P srow & s s 3 € | w2 fdw e w
TA-IT y(t) = et + &2, t > 0 B, 7 Forebra 1 310 o =1 B0 7

s(2s +3! b 2s§s+3!
@ G+e+2) ® G+)G+2)
gs+l)§s+21 (s+1(s+2)

© 5 @s+3) @ 5 @+3)

A linear time invariant system is intialy at Rest, when A unit step input given to
it a response y(t) = e + e, t > 0 obtained. Transfer function of system will be

s(2s +3) 2s(s +3)
@ G+DG+2) ® Grne+2)
o M o Akl (1x30)
= Qﬁ I FWSIT@ -
Explain the following terms :
G) T e
Mixed node .
(i) &
Self loop
(i) =g Frgars
Time constant
(iv) qoi fRan
Absolute stability
(v) W wifia
Phase margin (2x5)

() & o Frera & ford gt wom & g ) sgeafty Hifdg |
Derive the formule for transfer function of a closed loop system.
(i) Be e g ) aweed |

Explain Mason’s gain formula. (5+5)
PiTO.
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(i)
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(i)
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e ffia D.C. Aot % =01 G 1 g3 w1 hifer Td st e S15T |

Derive the formula for transfer function of armature controlled D.C. motor and
draw its lock diagram.

A.C. 2%1- Ftet i siwoeht o wfga wwsmed |

Explain the working of A.C. techogenerator with neat diagram. ; (5+5)

R 3fe Tt % g wnfie Fifs |

Derive the formula for static error constants.

ek A e 35 R g e ST S G(s) = 55 5y & | 9 v R
fifarm % forg wfv-w 1 IR |

4 .
The open loop transfer function of a unit feedback system is G(s) = ;(s—-:-S_)' Find

its response for unit step input. (5+5)
agfa S faveryo & o e afaad fafe |

Write the advantages and disadvantages of frequency domain analysis.

W18 3@ s & faftm = fafiae |

Write different steps for plotting bode plot. (3+7)

7. wmyﬁwﬁm%%&qmmmwmshmt | 9T &
fiig st =T |

A unity feedback control system has an open loop transfer function

k
GO =G+ +9)

Draw its root locus diagram. (10)
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8. (i) TRYWHF-7 HisTgaf At & 7 I FAGEHFAE ?

What difficulties occur in Rouths arry ? What are their remedies ?

(i) Faebrar ForeenT 3t e G(s) = oSt ) 3 s ford gy arives e |

~ (s+10)
Drhw polar plot for system having transfer function as G(s) = l(—g(f%()l)l (5+5)

9. Tr=feafaa & & foredi § w wftw feopoft frfie
Write short note on any two of the following :
(i) iR wnfae
Nyquist stability
(i) wwa &= Fi faffeat
Time Domain specifications
(il) MINTH

M & N circle. (5+5)
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