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CONTROL THEORY

fauifa ama  392) [Hferaman 31 : 60
Time allowed : 3 Hours| . [Maximum Marks : 60

FZ: (i)
Note :
(ii)

(iii)

(iv)

(v)

(vi)

Yo-97 § i1 477 g, ea @ 7 |

There are THREE sections in the paper A, B and C.

G U 4 99 Tt 1 & @it 10 97T F I HA0 | 5% 97 0 3 8
v @4t 10 Y77 I8 FHR & T & 8 |

Answer all the 10 parts of the question Ne. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

GFvr @ & 8 Y9I 4 8 fb8T 6 YA & IR AT | 9% §¥7 3 3F F1 8 0d
g1 5 #E / 50 IrEmi 4 I Ty |

Answer any 6 questions out of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

BT @ & 6 yv 4 @ [T 4 Fv & I 0 | YedE 99 8 Ik FT 8 G
g7%7 15 @127 / 150 9regt 7 3e g |

Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

VI GF9 & GH §e] B FHAR 0% GTE F HIAT |
Solve all the questions of a section consecutively together.
al aTsTan 7 s g #1 Rt 7 i s @ a8 |

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

A -1

Section — A

L () wyweife a3 3T e &l THH 2

(a)

1 ) 1
I‘sz+ 1 Tsii
1

(c) rg (d) Tq
g (10f8) P.T.O.
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The transfer function of a first order control system is of the type
] 1

(@) T2, (b) Tery
1

(c) Tg (d) K
(i) T @ @l | gdieo gha TE 2 ?

(a) Y Tehd (b) 199 Heha

(c) UEifeTsh Teha (d) Tifa geka

Which of the following is not a test signal ?

(a) Step Signal (b) Ramp Signal

(c) Parabolic Signal (d) Speed Signal
(iii)  FrrEor yorret © ‘¢ 1 wEd B

(a) 9T °TH (b) T =z

(c) JraH=A 9zh d) gl aes

In control system ‘(" is known as

(a) Pole Factor (b) Stability Factor

(c) Damping Factor (d) Frequency Factor

(iv) Tr=fafaa & oqg e 6 (f3-1) gro difs

R G >C
fam-1
g c 1
@ R7G ® R-TG
cC: G C' @
© §~ic @ R™TG
Find the loop gain from (figure-1) of the following :
R G _j, b
Fig.-1
£ 1 C 1
@ R~G ® R-T:g
S ) C 4
© R~TG @ R-TG
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(v) et forega aftey 1 s wea &0 e (Ra-2)

(vii)

f=-2

(4]

o __ 1.
¢

(2) RCS

el)
(c) = 1 +RCS

(b)

(d)

Co__ 1
e, 1+RCS
So__2
e. RCS

i

The transfer function of given circuit is (Fig.2)

Fig.-2
€ _1
@ % ~RCS (b)
eo
(c) = =1+RCS (d)
(a) oy4=0, (b)
© og=oN1-C (d)

€& _ 1

. 1+RCS
So__2_

~ RCS

o, = oNC-1

The relation between damped natural frequency & undamped natural frequency

is second order system is
(a)
© og=oN1-C
T3y faft gro wan =@ 2
(a) Sorett i fetan &
(c) g & feafa &

Routh’s method identifies the
(a) Stability of system
(¢) Location of poles

(JJd=(1)n

(b)
(d)

(b)
(d)

(b)
(d)

(Od=C(Dn

oy =0 NE-1

el <hl ST HI
9T | HT

Number of poles
All of the above

P.T.O.
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(viii) &1e @Afe gr 3 o wiran 2
(a) it e (b) W IV wHiE
(c) feuwan (d) I aft
What is determined by Bode-plot ?
(a) Magnitude plot (b) Phase angle plot
(c) Stability (d) All of the above

(ix) ﬁn%ﬁgaqus)%%gw:wmaﬁxmqﬁmmg‘m
(@ 0 (b) 1
(€ 2 (d) 3T HIE TE

. 1 !
The Magnitude of gain for transfer function G(s) = gatw=owis

(@ 0 b) 1
(c) 2 (d) None of the above
(x) Fm=feE3 9 CSyR(S) #1 w1 "= B 2
R(S)—— G, ¥ Gy » Gy ——C(S)
-3
G b GG,
a) G, +G,+G -~
(@ G, +G,+G, ® G,
G,G,
(c) “——GI (d  G,G,G,
What is the value of C(S)/R(S) in given figure -3 ?
R(S)——-) G| Gg G3 —-—)C(S)
Fig.-3
G,G,
(@ G+ G, + G, (b) —a
G,G;
(c) G, (d) G,G,G,
Fage — ot
Section - B

2. fafira ofteor g3l @1 afonfya $ifo |

Define various test signals.

7345 .

(1x10)

3)
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#fz fadra wife frer &1 sifienafore gdftwon $2 + 38 + 9 = 0 2 a1 @9 FHUE

3.

ot I |

7345

If characteristic equation of a second order system is S? + 3S + 9 = 0 then calculate

the damping ratio.

fon= &1 afeafya Hifs
Define the following :
(i) el 39T

Gain Margin
(ii) @en 39T

Phase Margin

ot ue Tt F g smtE = qugnsd |
Explain the Ladder diagram in P.L.C.

f& 7 B 1 gTg IR S

Draw polar plot of the following function :

1

G(®) = 3o +joT)

V(s)
Vin S)

fa= -4 1 3= S RIGEAECE

V (s)

[\

Find out the transfer function of a given figure-4 :
V. (s)

R L
—AA—T

Vin(s) @ +C Vals)

-

fea-4/Fig.-4

3)

(1% x 2)

3

3)

(3)

P.T.O.
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8. frfafad ague g aftfa fesm i feuwa 61 ife “w3y ferar fagr g $ifs

Examine the stability of the system represented by the following polynomial using
Routh’s Stability Criterion :

Q(S)=38*+ 1083 +582+58+2=0 (3)

9. fm= = ufenfya Sifom
Define the following :

(i) wdzmAl
Steady State Error
(ii) fera $wd
Condition of stability (1%4x2)

T —
Section - C

10. = g sfegy feufomi fefies -

Write the short notes on the following :

(i) ue .
P.L.C.
(i) EHrST
SCADA (4x2)

11. = o8 o vgfa & 3w wer “seie fam we fafa” gr s ifs : (fm-5)

Find the transfer function of a given diagram by block diagram reduction technique :
(Figure-5). (8)

R(S) X X G, | G, E C}(S)
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12. fa= frem w3t Ru yer @ o fafa 61 o ifse

Calculate the output of the given system when unit step input is given : (8)

R(S) ®n? C(S)
S2+ 2L ®,S !
fe=m-6/Fig.-6

13. @t 3fe femt i fawar & angnsd |

Explain all error constants in detail. (8)

14, T s T GGS) = SRR TS W I S w S o
Hifau |

Draw the Bode plot of transfer function G(S) = SS + 1; S+5) and do necessary

calculations. (8)

15, fam & wom Fife frm 3 20 3 a3 W fnfa & e $i 3t S | ama #
31T -t &t nifrdfig o ife wd T 59T |

Plot the response of unit step input given to a first order system in a given diagram.

Also find the mathematical calculation and graphical representation of input & output
both. (8)

R(S)

— C(S)

¥+ 51

f=-7/Fig.-7
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