Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - 4 « EXAMINATION - WINTER - 2017

Subject Code:3341701 Date: 03-11-2017
Subject Name: CONTROL INSTRUMENTATION SYSTEM
Time: 02:30 pm to 05:00 pm Total Marks: 70

Instructions:

1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6.  English version is authentic.
Q.1 Answer any seven out of ten. €20l SlEUBRL Ulctotl scllol AU, 14

1. Define the term Transfer function
. cuAL WUULSLerER §520l

2. Define the term.1) Absolute stable system 2) Critically or Marginally stable
system.

2. cuA WL AHNER Rold Rired 2)E2lscll waal Wil

rold Rien

Define Servo system

clluall AUl RreH

What is peak overshoot?

Uls Aarye 9 B.

List four examples of open loop control system.
AUl QU 53t QM oll AR GelgWell ALl .
Define steady state error

cqludl WU S1ee ARR.

List types of standard test signals.

wios$ 22 RoelA ol ysl ofl A€l L.,
Define :1)Transient Response 2) Time Response
cULuAL AL :1)2iRe2 RN 2)2l8H Rrllet
Define:1)Measurement Lag 2)Process Lag.

QLU AUUL:1)ABR Aoz ADL 2)YlRA™ AdL

List types of Discontinuous control Mode.
(33508l St MU oll YsIR ofl el
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Derive the Mathematical equation of for the given Mechanical system in 03
figure 1.

Y. () (30R-1 Wt eqldct HBlRe Reu of NANEset sAet Al 03

OR
(@) Derive transfer function of any one series electrical system 03

@) 518 uel As RRU sAlRsA RRRM of 2lrgR §520l ROl 03
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Compare open loop & closed loop control system
SA% QU Wl Ul U 5 ReH ol AuLA,

OR
Explain closed loop with block diagram & example.

s U 52l ReH GELERQL el 6Als SIAUH AU UM
State & Explain Mason’s gain formulae.
Aot AeSot 1YL UMt

OR
Compare differential equations for mechanical translational system & series
/parallel electrical system & prepare table for force current & force voltage
analogy

MA3RAsc 2irAetd R ua sAlsd RBU/ WRAA RReH sl
(35 B5A2Uet ULl Sl 522 Wl S ARy Al HI

2ot dalR s
State the rules for construction of Root Locus.
32 Als™U ElRall M2 oll (Aol weud.

OR
Explain two position control system.

g UWBat $2lct Rzex Amemal.

Define Gain Margin & Phase Margin.
Aot HIESot Wl 38508 HUFot ofl canvail L

OR
State Routh —Hurwitz criteria for stability.

RAAE 2 AGYU s(en sisdlRFau weudl.
Explain Polar Plot..
AR wlle uHestal.

OR
Draw time response of first order system for step input.

RU Botye HIR2 $2¢ w8 RAeH ol 2l8H RUY €L
Explain steady state error & error constants for Step, Ramp, Parabolic inputs

RS2 AR ol AR Hlorged WU, U Al WAG(AS Bolye M2

Ao A

OR
Describe steady state error for type-0 and type-1 system

2l8U -0 el 2leuU-1 R HI@ RS2 AR auldl.

Define the following term:1)Delay time 2)Rise Time 3)Peak Time 4)Settling
Time

cluAl AU:1)SIA 28K 2)A8% 2lsH 3)Uls alen 4)Aeclol alsH

OR
Describe feed forward control.

gls SRS salct avlal

Sketch output of for P+1 control action for step input.
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RU Botye HIE P+l 53 Als2let oll wBaye €L

OR
Explain bode plot in brief
old wlle gsHL AMesLal.
Describe ratio control
HORERCREEE

OR

Explain P+1+D control action.

P+1+D $2lct As2Aat YU

Explain standard test signals with necessary figure & equations
Rios§ 22 Roolc 33| (3912 el BsAt U AU

Determine the stability of control system given by characteristic equation
0(s)=S°+3.55*+25%+552+25+10

AGU R(AAZ] stsdlRa ol Hee &l g(s)=S5+3.55%+253+552+25+10 ol

@A And.

Explain any five rules of block diagram reduction
0Als SLRUAUH oll 518 URL Ul [ AHesal
State the necessary conditions for stability.
A 12 ol %33 2wl .Ul

State Nyquist stability statement

sllaEARe RAAZ ] ReNee Ul
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