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CONTROL SYSTEM AND PLC

fauffa @w 359 [SAferhan 3 : 60
Time allowed : 3 Hours] [Maximum Marks : 60
Pz, () vEA-FAdTaEAC AeEdE |

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

i) @ T X g1 % @ 10 57T F I G | S W1 T 37 F 8 0
at 10 577 TG FR & T F 8 |

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.

(i) QT @ & 8 F¥1 4 4 €1 6 g} % 3T AT | FF ¥ 3 HF F B @
577 5 @TE / 50 g 7 IR 7T |

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) QT E F 6 3 44 B4 voat & Fe AT | RE 5 8 3% F 8 T
77 15 ST / 150 WG 4 I Afore |
Answer any 4 questions oul of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

(v) mm%m@#mﬁwmﬁﬁq /
Solve all the questions of a section consecutively together.

(vi) ﬁ#wﬁﬁmﬁ#ﬁ@ﬁﬁmmﬁm? /

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

-
SECTION - A
1. (@) s o few w feaw e Gs) = 10/s 2 1 gfie 9 TR u(t) $ fee
FrIege (1) Foreeh aat R 7
(@ 10u() (b) u(t)
(c) 10tu(t) (d) 10tu()
Consider the open loop system which has G(s) = 10/s. The output y(t) for the
unit step input u(t) is equal to
(a) 10u(1) (b) u(t)

(c) 10t2u(t) (d) 10 tu(t)
ﬁ (1 0f 4) P.T.O.
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(ii)

(iii)

(iv)

(v)

(vi)

(vii)

éaqqﬁmmaﬁﬁwmtﬁgﬁm%m,mﬁam%ﬁﬁmméﬁmﬁm
(a) 3Fd & ST R | (b) SEE AR |
(c) HHEITR | (d) =R |

With negative feedback in a closed loop control system, the system sensitivity to
parameter variation

(a) becomes infinite. (b) becomes zero.

(c) decreases. (d) increases.

U THTTH GIeae Fen 1 Feles oy 19 10 B 3 Freds Haet 0.05 7 | 30
o9 79 F1 & 7

(a) 6.66 (b) 20

(c) -20 (d) -6.66

The closed loop gain of a negative feedback system is 10 and feedback factor is
0.05. What will be the open loop gain ?

(a) 6.66 (b) 20

(c) -20 d) -6.66

ue faen 6 fer s fafen e da fram it 2 2
(a) hae e Id © (b) Haet AN FAGE W

(c) foemdesiRam eI ® (d) 9 3 i T

The steady state response of a system is dependent
(a) Only on system poles

(b)  Only on the inputs applied

(¢) Both on the system poles and the inputs applied
(d) None of these

g v & Hrv gfg 1 ana —
(a) FHEAR (b) wea@r? |
(c) wwTfaa F&i g1 2 | d) YRABFG@R
Due to derivative control, the rise time is
(a) reduced (b) increased
(c) not affected (d) made zero
2139-2 FAfreme rede fawen +1 feufy 32 fenms e grr wefdfa frn sman 2
(a) Iimu G(s) (b) lim0 sG(s)
3= s
(¢) lim sG(s) (d) 379 9 HIE TE
The position error constant of a type-2 canonical feedback system is given by
(a) lim G(s) (b) lim sG(s)
s—=0 s—0
(c) lim sG(s) (d) None of these
S —=» 00
b vet ff RIS e s o adt wn 2 7

(a) UeH-IE, T ThA, FAllAeh T, ITILYE ThA
(b) HEH-IE, AIAP Thd, HTITGE T, FYE TohA
(c) HTH-I, FAYE Thd, HIIZYL kA, FATToh T
(d) 37 4 @ g
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Which one is the correct sequence for PLC operation ?
(a) Self-test, input scan, logic scan, output scan

(b) Self-test, logic scan, output scan, input scan

(c) Self-test, input scan, output scan, logic scan

(d) None of the above

(viii) t vet #t H et St Je €9 8 FEAEAE |
(a) itoreh TIgH (b) TS Al
() ag¥e fret dudh M HRE  (d) THRZ TG BIE
The ladder logic in PLC consists primarily of

(a) Logic gates (b) Functional blocks
(c) Virtual Relay contacts and coils(d) Text based codes

(ix) maﬁmﬁﬁm%%ﬁﬁmmﬁsﬁﬁmﬁnéﬁaqﬁ%?
(a) et AT (b) T THL
(c) raicHe st ANE (d) D e =T

Which is not a graphical programming language for the programmable logic
controller ?

(a) Ladder logic (b) Structures text
(¢) Functional block diagram  (d) Sequential function chart
(x) ehTee TS Sl A deler b aTE FH: fope 3TYe 3 IR A2 7
(a) 10,15 (b) 15,20
(c) 20,40 (d 20,12
How many inputs and outputs does a unitary programmable logic controller
respectively have ?
(a) 10,15 (b)y 15,20
(¢) 20,40 (d) 20,12 (1x10)

o —
SECTION - B
2. TR st sonet o fersrand #1 # 7 (@ré = feafam)

What are the characteristics of negative feedback system ? (Write any three) (3)

s s st stfae FreE gorel % dE 3 fafae |
Distinguish between linear and non-linear control system. 3)
4. qmmaﬁmmuﬁﬁﬁmﬁmﬁmﬁmmﬁn%

Determine the unit impulse response of a system whose transfer function is 3)
ce__1
R(s) Ts+1
s e e S w1 afenfad o : (a) gfie =4 (b) g T
Define the test signals : (a) unit step (b) unit ramp (3)
6. 2 3, 96 mmgﬁmm%&%&ammwm% ?
What is the effect of derivative control on damping ratio, peak overshoot and rise

time ? 3)
P.T.O.
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11.

12.

13.

14.

15.

b

SyrTferss Fortaon foran 3iv $émer femm foran w sfiae feoroft ford |
Write short note on proportional control action and integral control action. 3)

i vt &t % g geh ;2 7 396 A fod |

What are the basic components of PLC ? Write their name. (3)
fefsreet f wer #ft gaqe # @i si fafen & o s ford |
Write the difference between sourcing and sinking in Digital PLC inputs. (3)
Yo - €t
SECTION -C

s Ffvaa gat #0 % 318 Freas frgaw fiamen 3 98 ou graw waem wea & 3 | fou
o & | faren § 2fin & wer @1 fruafor i 3k afén amm 3 dies 2w &6 o w61 afe
foren sie@me 2 |

The closed loop transfer functions of a certain second order unity feedback control
system are given below. Determine the type of damping in the systems and calculate

setting time and peak time if system is underdamped. (8)
Cs)____8 y SO 2
(@) R(s) s2+3s+8 (b) R(s) s2+2s+1

us gt s farew & ifue feofa 1 21 &t 3k fop = feoai=g fastanat i smen
Hi |

Draw the transient response of a second order system and explain any four response
characteristics. (8)

foretaron foran % srmaa aiv wad Wi § SieR i 3 g9 Wi 1 ofi avfa i |

Differentiate discontinuous and continuous mode of control action and also describe
types of these. (8)

UG ITEV o AN TTHES Aftorh et (F uet ) # wgem fafie wgfi ege 3in
w2fin 221 wigew 6 sTEn #=i |

Explain the different addressing types and addressing data files used in Programmable
Logic Controller (PLC) with suitable example. (8)

TuHEe ditaes derer (N te dt) #1 stie Shum 99150 3 ATIHeE | 6 ue |t 6
FELAT 3R Be & °i 1 H "adsu |

Draw block diagram of Programmable logic controller (PLC) and also explain needs
and benefits of PLCs in automation. (8)

4t ue &t | 3 forn s At fafir= g & gz 3t smsege wiggm w # 7 vaw
a1t | foram & =3 |

What are the different types of input and output modules used in PLC ? Explain each
in detail. (8)




