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Subject Name: Control Instrumentation System

Time: 10:30 AM TO 01:00 PM
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Answer any seven out of ten. €Ml SlEURL Ulctoll scllod W
Define Control System.

cllul AW - $2A @M.

Define Open loop Control System.
clludl WU : A Uet U 52 R,
Define the term Critically stable system.
ctudl W : BRs(A Ruct Rren.
Define servo system.

cludl AW 1l Rren,

Define the term transfer function.

clluRl W : 2lo g $59lol.

Define the term Block diagram.

cull AW : 6Alls SLRAUH

Classify types of control action.

$2lct AsUot oll YSIR of cldlsL 53
Define split range control system.

LUl AW Qe 0% $2lA R .
Define steady state error.

callull AW : R[3e ARR.

What is peak overshoot?

Qs wcRye Y B?

Explain bode plot in brief.
A3 wlle (AR (& el

OR
Explain continuous and discontinuous control mode of action.

§2lcd AsUat oll Sl2oyuU WA BuslRoyuU HS UM

Explain closed loop control system with block diagram and example.

5% U 52l RIeH GELSW Wl 6l SIALUM U AL,

OR
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Derive transfer function of any one series electrical system.
sl ueL Als 8As2sA ReH of 2ledsR §52a ANl
List rules for block diagram reduction

oclls SlAUH (R552Uet ol (20 cul.

OR
Explain in brief Nyquist stability criteria

sl RAAZ sts2Ral QR @ uMesdl
State and explain Mason’s gain formula.
Aot Aol SIRIYAL UHHLA.

OR
Explain in brief polar plot.

QAR e @k @ yuendl.

Compare open loop and closed loop control system.
AWUot U A sAB YU 521 Red uulldl.

OR
Draw time response of 1% order control system to unit step input.

1*order 52l ReH oll Ylle RU Botye M2 2leH (R3We ERL.
Explain open loop control system with example.
WUot U 5t R GELERWL U 6Als SIAUH AL UMl

OR
Determine stability of given characteristic equation using Routh-Hurwitz
criteria:
$°+S*+28*+28%+3S+5=0

29 &2(A2 ss2Rall ol GuloL 5R [AA WA 85A2et (A (A

naa :
S*+8*28*+28%+3S+5=0
Find transfer function of fig. 1. using signal flow graph technique.

Rostct s g 25lads ad fig. 1 of 2lodsR §52el ANl
OR
Determine stability of given characteristic equation using Routh-Hurwitz

criteria:
S04+28°+8S*+12S°+20S%+16S+16=0

24U 8RAA2 sts2Ral ol Guol sR (A WAA 85A2et (A R(AAZ]

ﬁalcn :
S04+28°+8S*+12S°+20S%+16S+16=0

Find transfer function of fig. 2. Using block diagram reduction technique.
ocAlls slAUH Rss2let 2s(as ol GUaL 53 fig. 2 of 2l §52l0l

Aol

OR
Describe concept of root locus in brief.

32 AlsU (Arcl? (A wHesal.
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Q4 (a) Draw time response of 2" order control system to unit step input.
v ¥ (M) 2Worder 5 ReH oll Y2 RWU Betye HR 28 e R
OR
(a) Define: 1)process load , 2)self regulation , 3)dead time.
(A) AL AU (1) YRR S ,2)Aes AUt , 3) 35 2lBH
(b)  Derive time response of 1* order control system to unit step input.
(W) 1% order $3cd RH ol Y2 RU Bolye H2 2181 R Andl.
OR
(b)  Derive steady state error of type 0 control system for step and ramp input.
(W) type 0 52l R2H HI2 RU vlal U Balye HIZ RS2 AR An
.
(c) Draw and explain in brief standard test signal.
(5) Wlos§ 232 Roetct €1l Wl AU
Q.5 (a)  Explain routh hurwitz criteria for stability.
ys.u () R[AE e U sAdzey stseRal Al
(b)  Define :1)delay time td, 2)rise time tr, 3)settling time ts.
(0)  caAlvll AL ;1) (SA 2sH )ASH 28K 3) AeAoL atsH
(c) Explain : gain margin and phase margin .
(5) Aol MUt wal F8o HIFot UM
(d)  Explain P+I and P+I+D mode of control action.
(5)  P+I and P+I+D mode 3l sl UHLl.
-H2
-H1
1 Gl G2 G3 G4 G5 1
R(s) o——>——— >———> >——g—>———>— Cl)
-H3
-Ha
FIG. 1
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