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PROCESS CONTROLLER
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vy wo7 S 8, 99 7 @ el TR & I G |

Question No. 1 is compulsory, answer any FOUR questions from the remaining.

e -

Note :

L.

(i)

(Fftreham 37 : 70
[Maximum Marks : 70

(ii) I g & GH YT &) FHAR 0F GrY §F g |

Solve all parts of a question consecutively together.

(iii) W ¥ 1 73 98 8 I B |

Start each question on fresh page.

(iv) 2T ST 7 i g 1 et 7 s sare & A 8 |

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

(1) g g a2
(a) @en o e P | (b)
(¢ i (@IAD®HE (d)
Feedback is used in
(a) Open loop control system (b)
(c) both (a)and (b) (d)
(2) S/ qUITel SITER HEraH
(a) ] g FrRE (b)
(c) Iasher (A0 (d)
Which is simplest as per working ?
(a) On-Off control (b)
(¢) Derivative control (d)

3) fe g g 200% 2 at @l gnft

e o P e i
it i & A

Close loop control system
none of these

e e
dt. 3. 8. o

Integral control
P-1-D control

(a) 2 (b) 1

(¢) 02 (d 05

If proportional band is 200%, then gain will be —
(@ 2 by 1

) 02 @d 05

(10f8) P.T.O.
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5)

(6)

@)

®)
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Hipde I B 8

(a) GEEET = § (b) EHEhe e H
(c) e g | (d) =e-ug e
Offset is produced in —

(a) Proportional Control (b) Integral Control
(c) Derivative Control (d) On-Off Control

3rredt afar-vades i frfa gfeemn 2

(a) 34 (b) T3

(c) Fefus @) o=
The output impedance of an ideal Op-Amp is

(a) infinite (b) zero

(c) very high (d) very low
1 @1 Frgav Qe 3= Far R ?

(a P (b) 1

) D @ T
Which control action produces oscillations ?

(a P (b) 1

() D (d) None

¥ P fr 3R & fore @ fnfa 7 2 2 7

(@ P (b) I

© D (@) T

Which controller does not give any output for constant error ?
(@ P b) 1

(¢ D (d) None

fe T s 61 wtfe 1.25 &, A saeht g ugt enft

(@) 50% (b) 80%

(c) 100% d 120%

If the gain of a proportional controller is 1.25, its proportional band will be
(@) 50% (b) 80%

() 100% @ 120%
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9) TRy Ffe-THa ¥ o gemehelta frE &1 frfa g
(a) VUEHA (b) 1 Hehd
(c) el HHa d I
The output of an integral controller for a step error signal will be
(a) step signal (b) ramp signal
(c) parabolic signal (d) zero

(10) @mgﬁ—m%mmmmﬁﬁam

@ A (b) FuHHd

(c) TaEHA (d) wEEE HHa

The output of a derivative controller for a parabolic error signal will be
(a) zero (b) step signal

(c) ramp signal (d) parabolic signal

(11) == @ s aimwmx(l +%)amﬁsﬁaﬂm% ?

(@ P+I (b) P+D

(¢) P+I1+D (d) o E

Which controller is represented by transfer function K [l + %) ?
(@ P+I (b) P+D |
() P+I+D (d) None

(12) 3R e(t) % for p — 1 Freis 1 v 2

(@ -K- J.e(t) dt b) - [K, () + K, %e(t)]

(©) -[Kl ce(t) + Ky I e(t) dt] @ -—(K,+K,)- e
The output of P-I controller for error e(t) is —

(a -K- fe(t) dt (b) —[Kl -e(t) + K, - (%c(t)]

© e{x, o)+ Ky | €0 dt] @ ~(K,+Ky e

P.T.O.
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(14)

(15)

(4 of 8)
(13) AR e(t) = K - (a + bt) % foru srabetra freaen 1 frfa 2
(a) —Kl-a2 (b) —Kl-b2
) -K;-a d -K;-b
The output of a derivative controller for error e(t) =K. (a + bt) will be -
@@ -K,-a? (b) -K,-b?
) -K;-a d -K,;-b
A TE W@ 0 U T s i wfe
(@) uh (b) @i
(c) wufafda @it | (d) 9 o A HiE TG
On increasing the proportional band of a proportional controller the gain will —
(a) decrease (b) increase
(¢) remain unchanged (d) none of the above
it Uge v 8 U WHR
(a) =T-sg FEEm (b) Fahs fEw
(c) 3vuTa frEm (@) =gt
Override control is a type of —
(a) On-Off control (b) Cascade control
(¢) Ratio control (d) Selective control
wfted woe o o giar 2

(16)

(17)

(a) U A TE U GREfdd =

(b) TH R feres WIoH TE U gitEfda =

(c) U HIY U U & fereh uftafda =X

(d) T il WIeE TE T | A Rafda =

In split range control, there is

(a) One measurement and one manipulated variable.

(b) More than one measurement and one manipulated variable.

(c) One measurement and more than one manipulated variable.

(d) More than one measurement and more than one manipulated variable.

us Faor e i WR aiEd e 9 dehdl @

(a) HEHE (b) fr=se

(c) IATHES (d) STiEa Tt
Load changes in a control scheme can cause

(a) drift (b) backlash

(c¢) offset (d) all of these
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(18) ﬁ-ﬁmmm%mmﬂ%wmm

(@ 3Hal (b) HEEI

(c) @Hi(a)d (b) ) wHADEAA
On-off control is useful for processes where rate of reaction is
(a) high (b) slow

(c) both(a) & (b) (d) none of these

(19) aaaua“am;aqﬁmaw%mﬁqﬁmﬁa%sh
(@) PfrEsTT D freiae ¥ fota &) gaaa @ § @i R |
(b) D s g p e % fnfd @) gA:3Ta %0 | T R |
(©) D Frias g | B % fld 9t g & § i R |
@ 1FeEsgE D friaa % fota @ g:3ra %0 3 a2 |

“Derivative action time” is defined as time taken by

(a) P-controller to repeat the output of D-controller
(b) D-controller to repeat the output of P-controller
(c) D-controller to repeat the output of I-controller
(d) I-controller to repeat the output of D-controller

(20) mrﬁrﬁéa:r.mnﬁmi

(a) IASETAH (b) zHETEH
(c) ForERS aa @) Trdadd
Non-bleed relays are used in
(a) Pneumatic system (b) Hydraulic system
(c) Electronic system (d) Electrical system
(1) Feh 1 1 e Yedte e B 8 FHITA BT
(a) V9 EHd (b) Y Tk
(c) EHA (d) 3T EHA
To study the frequency response of a system, the input will be
(a) step signal (b) ramp signal
(c) sinusoidal signal (d) impulse signal
(22) <0 3 % AR AR % e GH %1 7H 8
— G "
[ j—
(@ 0 (b) 1
() 2 @ -1
The value of GH for this system to be unstable —
| G >
| H
0 by 1
© 2 @ -1

P.T.O.
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(23)

(24)

(25)

(26)

(6 of 8)

(a) aEdw s (b) Taregda feaes o

(c) Fegi e | (d) s
Dashpots are used in

(a) Pneumatic controllers (b) Electrical controllers
(¢c) Electronic controllers (d) Hydraulic controllers
TG A B UH

(a) ifew Frgaor 3td (b) Fa=s

() TSR (d) EHA FTHEH TR
Flapper Nozzle is a

(a) Final Control Element (b) Controller

(c) Transducer (d) Signal Conditioning Element

1 ud faewie & wat fored wefud & ¢

(a) o (b) Taegd s

(c) FoaRIS s d) zdE e

Fire and explosion hazards are associated with —

(a) Pneumatic Controller (b) Electrical Controller
(¢) Electronic Controller (d) Hydraulic Controller

QU HEA O o 0T ST <6l FWTET =<fan e 2 7

(a) TR frEw (b) Toreda e

(c) St Freh (d) s s

Chances of unstability due to poor damping characteristics are lowest in
(a) Pneumatic Controller (b) Electrical Controller

(c¢) Electronic Controller (d) Hydraulic Controller

(27) U & At Fgaes vy aar 2

(@) ¥ Praw i (b) T Fw &
(c) v fgaor o (d) 379 & HIg A&
More than one controller is used in -

(a) Cascade control (b) Ratio control

(c) Feed forward control (d) None of these
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(2s)aﬁam3qmﬂﬁﬁ%ﬁﬂaaﬁumﬁﬁaﬁdﬁ@ﬁqzﬂ&mamm%?ﬁ
waThetd fran aua g
(@) 64. (b) 604.
() 1004. d 103,

If an Integral Controller repeats the output of proportional controller 6 times in
one minute, the integral action time will be

(a) 6sec (b) 60 sec
(c) 100 sec (d) 10 sec
(29) wad we wftggan aref fao frn 2
@ WH-mE-= (b) o — 3
() H-#F (d) <E-9g
The control action with poorest accuracy is
W  P-1-D (b) P-I
(¢ P-D (d) On-Off
(30) T fraao & oy T &t Frfa 8t e s R, Faard 2
(@ T (b) ST U
(c) Sitfed am (d) Hauw™
In ratio control, the process stream which is not controlled, is called
(a) Slave stream (b) Wild stream
(¢) Live stream (d) Dead stream (1x30)
o =) wiftre # Tmened -

Explain the following in brief :
() =< ey % e
Advantages of closed loop system.
(ii) dre]-aw frEEe whwn
On-off control action
(iii) 3oFIIS T -a= FEES
Electronic on-off controller
(iv) Fura fm faf s sEm
Use of ratio control method
(v) wferan wade &t qen siftesor
Basic characteristics of Op-Amp (2x5)

amﬁawm+mwﬂuﬁﬁa$a‘hwqémﬁﬁwavhﬁﬁq | 1 38 Had
T % w9 i A foran et @ 7 AR A HA 7

Describe construction and working of pneumatic P + D controller. Can it be used as
only proportional controller ? If yes, how ? (10)

P.T.O.
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4. aﬂﬂaulgqﬁ+mﬁﬁa$ﬂmwmﬁm@ | Heiftrd g3 Y=

Hifsd |

Explain construction and working of hydraulic P + D controller. Derive related
formulas. (10)

5. (i) Mﬁmﬁﬁmamwmﬂi?mmm%ﬁmﬁﬁw@ﬁ?

What do you understand by gap action control 2 In which type of system it is
useful ?

(ii) @ﬁ@ﬁmmmﬁmﬁmmaﬁaaﬂhﬁml

Explain the construction and working of an electronic proportional controller
with neat sketch. (5+5)

6. arad, zdr TE TR P! &l Tu-ar ST o TR T ger Hif |
Compare the advantages-disadvantages and uses of pneumatic, hydraulic and
electronic controllers. (10)

N Mﬁﬁmq&wﬁhﬁmuﬁaaﬂhiﬁﬁﬂ |

Explain construction and working of any twe with neat sketch :

() =t
Selective control
(i) Fre-BEE
Feed forward control
(iii) Tt gom o
Split range control (5+5)
£ 6 aradra fim # vEee et H s sasd | et e webr 1 TrEee — ft
e U w1 g w1 auia Hif |

Write the importance of pilot relay in pneumatic system. Explain construction
and working of any one type of pilot relay.

(ii) dieft Frararss we faudia frarers i | I wqe Hifed |
Differentiate between direct acting and reverse acting relay. (5+5)

9. o wu wfrea feoqoft farfigd -
Write short notes on the following :
() dfsrn yads
Op-Amp
(ii) ¥ gafea fea Feem
Automatic Control System (5+5)




