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CONTROL THEORY
i o . d 2R (FAftrehan 3% : 70
Time allowed : Three Hours| [Maximum Marks : 70
Pz. () veumwed Afar &, 99 A 8 fael 9R % I o |
Note : Question No. I is compulsory, answer any FOUR questions from the remaining.
(ii) T N9 % Gt 9T %) FHAR TF G & Hiford |
Solve all parts of a question consecutively together.
(iii) 9% 5 ) 79 8 & IO Fd |
Start each question on fresh page.
(iv) aﬁwﬁ#mﬁaﬁ@ﬁ#mwﬁm?;
Only English version is valid in case of difference in both the languages.

TR ¢ wmmﬁwﬁ,www%wqﬁﬂm% ?

(a) iR JEhF (b) e I
() ek swgforan @) T EHEAE
The initial response when the output is not equal to the input is called as
(a) Transient response (b) Error response
(¢) Dynamic response (d) None of the above
2) ﬁ%mﬂqmgﬁmﬁmﬁﬁﬁmﬂs%ﬂqﬁmm% ?
(a) T4 HIPH (b) THI HH

¢ fRAMRFES @I @ & FaET H AN

Transfer function of a system is not used to calculate which of the following ?
(a) The order of the system (b) Time constant

(¢) Output for any given input (d) Steady state gain

3) et Sba ware f o et fva A ZfRmeE R ?

@ I b 1 © 2 @ 3
In the signal flow graph of the system shown in below fig., the number of non-
touching loops is
RS) | /V\ )
(a) zero by 1 () 2 (@ 3

(1 0of 8) P.T.O.
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(4 1wl T - 4, 6, 8 R, 0 R i 53 & | A e o ok & 7
(@ 18 (b) 196 (c) 32 d) 52 _
Three blocks with gain of 4, 6 & 8 are connected in parallel. The total gain of
the arrangement is

(@) 18 (b) 196 () 32 (d 52

(5) aﬁamléaﬁ&uﬁ&ﬁsquiﬁzﬁeﬁmg&wmﬁmmaﬂM?
(@ 0 (b) 100 () IMK (d) I
If a type 1 system is subjected to a parabolic input, what will be the type of
steady state error ?
(@ O (b) 100 (¢) Constant K(d) Infinite

(6) Zren S faveryu #f ZifSE W % 91g i §1 [ A2 7
(a) ¥R9WIH (b) e WO
(¢) W wRWIH (d) Iutem st

In time domain analysis, which response has its existence even after the
extinction of transient response ?

(a) Step response (b) Impulse response
(c) Steady state response (d) All of the above
(7) e 3G 1 AT W 12 ¢
(@ 1 (b) Alp (© Ap? @ Ap
What is the value of parabolic input in Laplace domain ?
(@ 1 (b Ap (© Ap? @ Ap’
(8) Y 07 foruss ford v i @ 7
(a) TEEFYE (b) 3ge 3 duafes 2 @
© (a3 (b) TH @ wHIPEA
Type 0 systems are unsuitable
(a) for ramp inputs (b) if input is parabolic in nature_
(c) both(a) & (b) (d) none of the above

©) sy e e Ford vk s 2

(@ o=15 (b)) o=5 c) o=-5 (d o=-1/5

For the pole factor a i 5’ the corner frequency is
@ o=15 ®B) =5 (¢) o=-5 d o=-15
(10) 7= shig i Igf 2

(a) |G(j®)H(o)|=0dB (b) |G(jo)H(o) | =1dB
(¢) [G(w) H(jo) | =-20dB (d) |G(jo) Hjo) |=20dB
At the gain cross-over frequency

(@ |G(o)H(e)|=0dB (b) |G(jw)H(o)|=1dB

(©) G(o) H(o)|=-20dB (d) [G(o) H(o) | =20dB
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(11) 9= FiST F ST AT 2 A I S § SFayH 36 g1 2 |

(a) TH=G: Gl (b) EHEA ST
© (a) 3 (o) TH (d) It @ s 7@
When contacts are actuated, they disrupt the power supply through them.
(a) normally open type (b) normally closed type
(¢) Both(a)& (b) (d) none of the above
(12) <& b Wi &1 @ S & A 98 guiar @
(a) FrT (b) FfRRTE
(c) FaeagEn — R (d) wfei R aa
Phase margin of a system is *0’, it represents a
(a) stable system (b) unstable system

(c) conditionally stable system (d) marginally stable system

(13) i s e & ford @ 2
(a) 399 UBiE deha S 2
(b) QRS
(c) T TH & ford i i =it 8 |
(d) @ e R au1 IS et GUE TE 2 |

Zero initial conditions for a system means

(a) Input reference signal is zero

(b) Zero stored energy

() No initial movement of moving parts.

(d) System is at rest and no energy is stored in any of its components.

(14) e s e Fefin 3 e e Heemd 8

(a) FT9C ATH (b) I3 AT
(c) Tufm sawen (d) 3 8 HIETE
A node which has both incoming and outgoing branches is called a/an
(a) input node (b) output node
(¢) mixed node (d) none of these
(15) i =R @ e gui § gEuTe #d 8
(a) hae SR T

(b) Fae A

(c) R ey A ehfrr gl &

(d) frawa da vay ge uiaEfdd o

Block diagrams can be used to represent

(a) Only linear systems

(b) Only non-linear systems

(c) Both linear and non-linear systems

(d) Time invariant as well as time varying systems

PIT lo.
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(16)

(17)

(40f8)

e R FreavT 3 %1 U W J6e & 9 al
(a) I W STAR HE HON

(b) ot i e W S

(©) ISR Wi H ag T8 H

(d) Ivea & IS T |

If one site fails in a distributed control system,

(a) The remaining sites can continue operating.
(b) Al the sites will stop working.

(¢c) Directly connected sites will not step working.
(d) None of the above

PLC &t » gfores T & S 2

(a) SR (b) TEIEEA

(c) i (d) Ioea |t

of PLCs can be done in very little time.

(a) Programming (b) Installation

(¢) Commissioning (d) All of the above
(18) e % e 3res fig=m aa § ot 7o 2 #

(a) vt fewan (b) efieft wfafran

(c) =t wdmal (d) wata % wifF awar

A good control system has all of the following features, except :

(a) Good stability (b) Slow response

(¢) Good accuracy (d) Sufficient power handling capacity
(19) o 1 @ 1 T Al e wa F0 & foad T e

(a) EZEADH (b) W

(c) —adE @i (@) vt |t

Which of the following is the method for determining the stability ?

(a) Root locus (b) Bode plot

(¢) Nyquist plot (d) All of the above

(20) E%a TETE U6 1 29 & ford g & @

(a) FHad A &

(b) Haet FA-cAfER T

(c) ifr way A-ehfe da gl

(d) wwa R vy wHa yaTE 73 gHl

Signal flame graphs can be used to represent

(a) Only linear systems

(b) Only non-linear systems

(c) Both linear & non-linear systems

(d) Time invariant as well as time varying systems
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Q1) TR AVR B ARE | W FE R TS SR AR |

(a) WEfas (b) TH (c) @t d =9
Velocity error constant of a system is measured when input to the system isa
unit * function.

(a) Parabolic (b) Ramp (c) Impulse (d) Step
(22) @A F1 % A ) e ol sem@ @ & 7

(a) 3afa wfafwa (b) UsHIege fRrar

(c) wrafa et (d) ww wfafea

Phase margin of a system is used to specify which among the following ?
(a) Frequency response (b) Absolute Stability

(c) Relative Stability (d) Time response

23) TA IR Rz IR e w i Fd@ R ?

(a) whH (b) ¥HKR (c) IR (d) dAATHS ATHR
On which factor does the steady state error of the system depend ?

(@ Order  (b) Type (c) Size (d) Prototype
(24) 36 atE 1 AN B 7 HE 0 o6 wuw U R AR W ST Fi wufed wl R 7
@ WHE () W (c) W (d) uwEwEZE.

The type of memory which is fast and temporarily stores data which is
immediately required for use is called as
(a) HDD (b) ROM (c) RAM (d) SSD

(25) fre F ¥ B T $UR T8 fim, 3l 43 B I W 361 b A9dh & ad1 7 @l

o uif TS A 7
(a) o grafa fRr ) (b) = geEfa AR |
(c) A uga I A | (d) It A s 7

Which of the following statements is correct for a system with gain margin close
to unity or a phase margin close to zero ?

(a) System is relatively stable. (b) Systemis relatively unstable.

(c) System is highly oscillatory. (d) None of the above

(26) THE T § ST ZEB A1 B P B FIYL T R F 9y / HYEl
6 oet 1., FEH B ST AT et i % 41 |
(a) Tt zfile g (b) @

(c) WIgsh! Hier (d) IutEa w+fi
SCADA systems encompass the transfer of data between a central host computer
and a number of and/or PLCs and the central host and the operator terminals.
(a) Remote Terminal Units (RTUs)
(b) DCS -
(¢) Micro-controller
(d) All of the above
P.T.O.
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(27) TR G e aitfeafodt # i@ 2 7
(a) i e AehEERA A | (b) o R 6 e # |

(¢) daH IS TR | (d) 39t # ot
Transfer function is considered inadequate under which of the following
condition ?

(a) Systems having complexities and non-linearities.
(b) Systems having stability problems

(¢) Systems having multiple inputs

(d) All of the above

(28) @ H1 Fo @ Fa BT, 9@ A selih U A A # (T F S TH) 9,
T AR AHR S, 8 AU 4 ?

(@ 17 (b) 160 (c) 44 (d 37

Three blocks with gain 5, 8 and 4 are connected in cascade. The total gain of the
arrangement is

(@ 17 (b) 160 (c) 44 @ 37

: C(S)
(29) fed 7 seiteh SR W1 TFEE B A(S)

o]
:
nepily ) S

Hy fe

G;+G; G,G, G,G,H, G,H,
® wen, ® @wooH) © 16H 9 GGG,

Given the block diagram of a system shown in fig. below, find the transfer

. OfS
function )R(S)'
'IGz
+
R(S) Q G, 44—_(5—‘—»0(5)
H,
G, +G, G,G, G,G,H, G,H,
@ TigH, ® @eoH) © ToH, 9 GGG,

(30) @3 1 AT [WUE B & H 8
(a) FeaEA  (b) 3NN ael (c) Hufgasa (d) =¥
Transient response of a system is mainly due to
(a) Inertia forces (b) Internal forces
(c) Stored forces (d) Friction forces (1x30)
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F = qa E| atrsnsi :
Explain the following terms :
() FAfrereor g
Characteristic equation
(i) e 39T
Phase Margin
(iii) WA A g
Mason’s gain formula
(iv) 7@ fag

Root locus
(v) e F s

Gain cross over frequency (2x5)

3. faa-1 # veffa @ %1 3o B w1 B |

Find the transfer function of system shown in Fig-1. (10)
e
5. T
v, R, Vo
: = -1/ Fig. -1

4 P2 @ e o BEd wfen g3 8§ S |
Find the transfer function of Fig-2. by Mason’s gain formula. (10)

5. agmiﬁuﬁmﬁfﬁamwﬁf&lwﬁahm%ﬂmﬁmmﬁm |
$S+2st+3s3+6s2+2s+1=0
By means of the Routh criterion, determine the stability of the system represented by
given polynomial.
$S+2s*+3s3+6s> +2s+1=0 (10)
P.T.O.
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6. we-ciR aadiE H wEm F@ gu, Pafifea 3w PR o F1 SR e 4

T @itad | 1Y & T gal g ATEvaE TUET HIFAT |

_K(s+6)
G =5 (s+2)
By using the root locus technique, draw the graph of given transfer function of a unity
feedback system given below. Also analyse the calculation by using the various
formulas.

K 6
GO =5 10)

7. AEadie wfie WHES 1 HYUA 9aTsd a1 §4 IeTEW Higd FHTE |
State and explain Nyquist stability criterion with example. (10)

8. Trafefiga sraw v = | G o915 -

Draw the Bode plot of the following transfer function : (10)
ik 10
G =51 +35) (1 +0.025)

9. = w dftra feoaforai fafiad - (Fdi @ m)
Write the short notes on the following : (any two)
() S
DCS
(i) "
Data Loggers
SCADA (5x2)




