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CONTROL THEORY

fuffm o 3 [SAftrRaT 37 : 60
Time allowed : 3 Hours] [Maximum Marks : 60
e () YT EATeEET Hogdd

Note : There are three sections A, B and C in the paper.

(i) BFTT T H T7 G 1 F T 10 97T F IR ST | IRF 5T T 37 HT 2 T
T 10 977 TGE IBR & oA 5 |

Answer all the 10 parts of the question No. 1 in section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) GF @ F 8 Fo7) 4 @ 567 6 597 & 3K AT | % Fo7 3 3% T 8 g
37T 5 F137/50 VIeg] § Ik e |

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.

(iv) IR F 6 51 7 @ 5T 4 F971 & IR T | T2 J97 8 3% #T & uF
FTHT 15 &A757/150 7151 5 3% S |

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.

(v) FF GFIH % G T 1 FHAR T G 5T Ford |

Solve all the questions of a section consecutively together.

(vi) G YT9I3T § 3= 817 #1 1Rt 7 35 srae & A 8 |

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

2
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IE5001 (2 of 8)
TR — T
SECTION - A
1. () T=fEw e :

R(s) G(s) C(s)
R
@ GO=c ®)
(© G(s)=R(s) £ C(s) (d)
The transfer function of given figure is
RO [ 1—S®
R
@ GOt ®)
(© G(s)=R(s) £ C(s) (d)

(i) T o d E(s) s am & e

R(s) C? E(s)
B(s)

(a) R(s)-B(s) ®)
() R(s)~B(s) (@
The value of E(s) in given figure is

R(s) @ E(s)
B(s)

(@ R(s)-B() ()

(¢) R(s)~B(s) (d)
(iii) 3oPIS 3PUCH Tehd T AT &

(@ 1 (b)

(c) 1/s2 (d)

Laplace of unit impulse signal is

(@ 1 (b)

() 1/s2 (d)

G(s) = R(s) - C(s)

C
G(s) = Ri(g

G(s) =R(s) - C(s)

&

R(s) / B(s)
R(s) + B(s)

R(s) / B(s)
R(s) + B(s)

1/s

1/s
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(a) AT UTH U9E (b) B & U YuT
(c) Tlawm (d) ST HIE TE
Which graph paper is used for making Bode plot ?
(a) Plain graph paper (b) Semi log graph paper
(¢) Complex plain (d) None of the above
(v) HE I e ER ?
(a T=A E P /A, by T=A % A /Py
(c) T=i%PkAk (d) T=A%PkAk
Which is the Mason’s gain formula ?
(a T=A LE P /A, (b)y T=A E AP
(c) T:i—EPkAk (d) T=A%PkAk
(viy TRmEErIiEadig?
(@) Eg= tli)mw R(1) - C(1) (b) Eg= tli_r>n0 R(t) - C(1)
(c) E,= tli_r)n0 (C(t) —R(1) (d) Ei= tli_l)n0 %%

The correct formula of steady state error is

(@ Egx= tli)lTio (R(®) - C(1) (b)
() Egy= limo (C(t) - R(1)) (d)
t—

Ess = lim (R(t) e C(t))
t—0

_ . R@®
Eg = hm0 o0

t—

(vii) TPl T HT O s =2 W | 38 5 1 W0 Fod AT Y S AR ?

1
P (b)

1
s+2

(a)

(c) (d)

1
s2+2

1

s+4

Pole of a system is at s =—2. Which of the following is the transfer function of it ?

1

s—2 (b)

(@)
, .
© 13 (d)

1
s2+2

1

st+4

P.T.O.
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(viii) T qe1 & Tigd ST () T B 8
(@ &<l (b) £>2
() ¢=0 (d ¢=-1
The value of damping ratio () in control system is
(@ (<1 (b)y C>2
() C=0 (d C=-1
(ix) TR FrE g % fore sTaws 2
(a) ©FTeH SIT.TH. TF YTesh 41T,
(b) SROTC SI1.TH. T ROTH 91T,
(c) FTcHe SI1.UH. § FRUITcAs Y1.TH.
(d) ZRUTCHS St.UH. T GATeH d1.T.

It is necessary for stable control system.
(a) Positive G.M. & Positive P.M.
(b) Negative G.M. & Negative P.M.
(c) Positive G.M. & Negative P.M.
(d) Negative G.M. & Positive P.M.

(x) T3 71 % TR0 et % Bl Y A TR AT BI € 7

(a) SO (b) dieE

(c) dfeH ) I

What is the resultant, when denominator of the transfer function equated to
zero ?

(a) Zeroes (b) Poles

(¢) Gain (d) Infinity (1x10)
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SECTION-B

U39 LTy Fepy =1 gftarfyg Hifve |

Define the Routh’s stability criterion. 3

o

3. afe fedia wife Frepra w1 i afiestor s2 + 10 s + 49 = 0 2 A1 JTeHied FITd I
TUHT HINT |

If characteristic equation of a second order system is s> + 10 s + 49 = 0. Then find out

damping ratio. 3)

4. =12 3@ vd Uier 3RE A 21 forRed |
Write down the difference between Bode plot & Polar plot. 3)

5. TmfaRaa gefesor § giet 9 SiUw 31 $ife

Write poles & zeroes in given equation : 3)

s+ (+2)+3)
G()=(s+4)(s+5) (s + 6)

6. oIS oI TieIuT Hehal el TICATING o Al Hesd |
Draw & explain any three type of test signals. 3)

7. duerE. & g8y § g |
Explain P.L.C. in brief. 3)

8. fam fom o1 31T o Fma IR
Find out the transfer function of given figure : 3)

R
1
ei(t) —) C eo(t)
o T

P.T.O.
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9.

10.

1.

12.

13.

fepeft forzror 3 <t “feerar i vl &1 foafad |

Write down the conditions of stability in control system. 3)

e —
SECTION - C
o= # Ty T o= % e Hee @fel g3 1 3UERT S 5T C(s)/R(s) S5 TRT 3T
Wﬁlﬁaﬁﬁ?}:

For system shown in figure, obtain the closed loop transfer function in C(s)/R(s) using
Mason’s gain formula. ®)

1
R(s) —>—¢

o3 79 ©3 9 i smrenEiie THw i T8y wiiia ® 3| ST

Determine the Routh stability for the given sixth order characteristic equation :
§0+385+4s4+6s3+5s2+35s+2=0 ®8)

T & srfirensfires wom w1 e TS S9sd v 3faa e iR

Draw the Bode plot of given characteristic function and do necessary calculations :  (8)

0.3
s(1+3s) (1 +5s)

G(s) =

o o 318 1 3 T @ | sEes Tt % =ueie 1 Ity hifve | w1 & sma-
ot =1 o ==Y |

Plot the response of unit ramp input of a first order system in a given block diagram in
figure. Find the mathematical calculation & graphical representation of input and
output both. 8)

1
1+Ts

R(s) —3j ——>C(s)
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14, feu mu saver oo o1 310 BoH “soiies T e fafy g sma Hifse .

Find the transfer function of a given diagram by “block diagram reduction” technique : (8)

H,

C(s)

an

15. T w gt fewfort fafes -

Write the short notes on the following :
(a) =1 s

Data Loggers
(b) FHIST

SCADA (4+4)




1IES001

(8 of 8)

1060




