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CONTROL THEORY
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Time allowed : Three Hours] [Maximum Marks : 70

Fe: () FAMFIRTE 8 I3 Qe v S IR AR
Note : Question No. 1 is compulsory, answer any FIVE questions from the remaining.
(i) T Y97 & G Y77 F HHEIR TF Grer 8T i |/
Solve all parts of a question consecutively together.
(iii) 9% 7 H1 79 98 & IR Ff |
Start each question on fresh page.
(iv) &1 Tt 4 3k g #1 R 7 3t srga @ = 8 4
Only English version is valid in case of difference in both the languages.

1. = ogi = smemgw -
Explain the following terms :
() VU AT Wy wEor Tha
Step and Ramp test signals
(ii) AT A
Damping ratio
(iii) &< o9 v @
Closed-loop control system
(iv) T fRmar
Absolute stability
(v) TR AHE S A g
Starting point of root locus | (2x5)
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T wg 9 A @ & forg ayet Sfatwr werd 1 oW wa hifore, Rt smfefis
AT BEA G(S) 3R gAfAw iawer v H(S) ? |

For a closed-loop control system having forward transfer function G(S) and
feedback transfer function H(s), obtain the overall transfer function.

o v 1 o wefia wis st < fore g U S e @ue ARG FIF aHAD
9 3 iR |

Find closed-loop transfer function of the block diagram shown in Fig. 1 by block
diagram reduction technique.

f=-1/Fig. 1 (6x2)

Heohd ATE UTH Y wewaqu fordivanait <6 anginsy |
Explain the important properties of signal flow graph.
T SR SO % $1S R e & W SfsRan < foru wiers <61 sgeafa i |

Derive an expression for time response of first order system with unit step
input. ' (6x2)

% gaHash fremw P Rrae siftrenaftres it frafifea @ & et R %
fere w3y el e @ k Y WO wia Wil
S3+2kS?+(k+2)S+4=0

The characteristic equation of a feedback control system is given below. Using
Routh’s stability criterion, find the range of k for which the system is stable :

S3+2kS?+(k+2)S+4=0

(i) T oreg vt g e e % ST ) Eweee |

Explain the effects of zeros and poles on root locus. (6x2)
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5. () Trafafea siaw wem e w1 gdia sma samse |

Sketch the polar plot for the system having transfer function as :

10
S(S +1)

G(S) =

(i) i o ) R % anssy | v SR e fRRET § 3t Sy |

Explain the stability of control system. Differentiate between absolute and
relative stability. (6x2)

6. () THI-uE faveivor % fawar @ gusmgy )
Explain the details of time domain analysis.
(i) .4 .w@. s g Wl Rt fafg |
Write down short note on DCS control technique. (6%2)
7. P v i GGs) = 70 (o 00Ts) & ¥ T ot wif ofk
e hife '

1000
s(1+0.1s) (1+0.001s)

Draw the Bode plot for a system having transfer function G(s) =
and find :
(@) «fermisk
Gain margin
(i) SR
Phase margin
(iti) Af-sRiE TR Igfa
Gain cross over frequéncy
(iv) I hid TR T

Phase cross over frequency 12)

P.T.O.
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8. = wufa feorfirt fafiaw -
Write short notes on the following :
(i) &
DDC
(i) wadtudu,

SCADA (6x2)



