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Spl. 2022
CONTROL THEORY

fruifa ama - 3 =) (Hfereham 3% : 70
Time allowed : 3 Hours| [Maximum Marks : 70
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Note : Question No. 1 is compulsory, answer any FIVE questions from the remaining.
(i) FF T F G 9T H FHAR OF GTE §F HNAT |
Solve all parts of a question consecutively together.
(iii) % T F1 79 8 G IRE HIAT |
Start each question on fresh page.
(iv) @ s & srar @7 #1 R H st sgas & A E |

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

1. fr=fafaa @ afeafya Hifse

Define the following :

() fersEenIf
Steady State Error.
(i) @9 fe worredt
Conditionally stable system.
(iii) H=T

Transmittance
(iv) <1 e 3T Igf

Phase cross over frequency.
(v) Stsdidad

Inertia element (2x5)

E (10f 4) P.T.O.
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Draw a signal flow graph for the system shown in fig (1) and find the over-all
gain by Mason’s Gain formula.

'_)VU(S)

fa=-1 / Fig -1

(i) femré wit s (fa-2) & @ve 3@ 1 F7 F{ wEH AR A (Ls)/R(s)

(i)

(i)

H @ |
Reduce the block diagram shown in fig(2) and find the transfer function
(LS)/R(S). (6x2)

G

._; L(s)

f=-2 / Fig-2

|

fam-3 1 femr m3 goff 3ifs goreft & o3 Q2(s)/1(s) % ol =y %o
fautfa &t | way yoneft @1 ve @ug sta wfafrfuea w83 9 |

Determine the transfer function for the Q2(s)/T(s) for the rotational mechanical
system shown in fig. (3) and draw a block diagram representation of the system. (7)
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f=-3 / Fig-3

fopedi offm ite Tihal ot wfeniya 3 feenfera d g2 mifordi srfisate e |

Define, draw and derive the mathematical expression for any three test signals. (5)
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Check whether the system having the following characteristic roots is stable,
unstable or marginally stable (a) -1, 5 (b) -2, double root at origin. 4)

wfafsran fra=ror yoreft &1 stfeee g st + 283 + 3s2 + s + 5 = 0 yorredt
fRoar 99 | T RHP, LHP 310 JW 318 T %28 <l §A1 916 L. |

A feedback control system has the characteristic equation s* + 2s* + 3s* + s + 5
= (). Check whether the system is stable. Also find number of roots on RHP,
LHP and JW axis. (8)

o 3 3fe flore K., T avi o e |
Derive and discuss static velocity error constant K. (6)

mﬁfu)ﬁfﬂﬁﬂﬁmmgﬁ%ﬂmmwmﬁaw

20
T = s2 +2s +45

Frd it |

The closed loop transfer function T(s) of a unity negative feedback system

2 | el UE YAV % ST FRR a1 AR ess = 1(0) — L()

20 2
shown in fig. (4) is given by T(s) = m - Find the steady state error

e = r(®) — L() due to unit step input. (6)

R(—-)(S) )—)E(S) | G(s) >(C(s)

. f-4 / Fig—4

T 3Td st Fo 2R OReTTeE A B S TS TEH ieR wie o HIE
g |

Draw and define gain margin with necessary diagrams w.r.t. both Bode and
Polar plots. (6)

1
Q%WG(s)ﬁmW%G(s)=mmmﬁuﬁiﬁmaﬂtw
sifefsrn # sfirergon s Hif |

1 . ;
A function G(s) is given as G(s) = m - Find expressions for

magnitude frequency response and phase response. (6)

P.L.O.
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7. (i) Y e & gAYd 9es Wl i |

Discuss the basic factors of polar plot. (4)

(i) G IRUY T S H1 hfwa 3 HofiF 373 wa9f qoref! &1 &2 «ied
e Fifed .

Kk
s(s+1)(s+2)

G(s) H(s) =

Find the centroid and angle of assymptodes the root locus of a system with open
loop transfer function.

G(s) H(s) = s(s+1)(s+2) (8)
8. fr=fafaa @ gem faem 2 .
Write short notes on the following :
(i) TAFET SBeAd
Transfer function
(i) ErHum.
DCS (6x2)




