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Subject Code:3341701
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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER —4 - EXAMINATION - SUMMER-2022

Subject Name: Control Instrumentation System

Time: 10:30 AM TO 01:00 PM

Instructions:
Attempt all questions.
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Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.

Use of non-programmabile scientific calculator is permitted.
English version is authentic.

Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL Sl

1. What is Control system?
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Define Plant and Process.

Loz Blel AU Al A1vaL 241Ul

Give classification of control system with example.
5214 [Az2H<], (15201 BalzBlL UlSd A,

Define Transfer function.

2Le 5 §52el il AL 20l

Define Steady state response and Time response.
228l 222 Reuledt vt 2194, Reuley <l carval su,
Define Characteristic equation and Order of the system.
$523122ls ©5A9 e [Az2HAL 21132 Al qrvA) vy,
What is Stability?

22[ndl2] 2124 9i?

State Nyquist stability statement.

A (52 22042l 22202 syrudl.

Define Process equation and Process lag.

WA D592 i LAY Q0L <] qrvag) 241Ul

Classify discontinuous controller modes.
[Sas2lena s21aR Hig o anilsze eraudl.

Explain closed loop control system with block diagram.
Al gU 5214 (U224 odls SPIAM UlSd AUl

OR
Compare open loop and closed loop control system.
YA U e 518 qU 5206 [A22H < uvAl,
Derive transfer function for L-R-C series circuit.
L-R-C {1212 (52 o 21e52 5504 WAL,

OR

Derive mathematical model for simple mechanical system.
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[Raruat [Msilsa [azeu 4 HauZlsa Hitd Hadl,

Compare differential equations for mechanical translational and series
electrical system and prepare force-voltage analogy table.

[Mslasa 2l-udada »d Hlzo Sasilsa [RzeH AL [giallaa Ssaad 4 uzvwdl siA-

AUE26y AL 2644 AAIR 531,

OR
List the rules for block diagram reduction technique.
6als SAUM <Lesae 25<ils AL (a4l srrudl.

Derive transfer function for single loop closed loop control system.
(Rivla qu sdlass U 5214 (224 o 21eu 52 52U HaAl,
OR
State and explain Mason’s gain formula.
Hye, Al 51HAL SxRUAL Aol UHANAL

Define Delay time, Rise time and Peak time.
(3@ 21594, 25 21OH 1, Uls 2194, <l calv) il

OR
Draw time response of first order system to unit step input.
522 32 [A22H Al 3442 22U Y2 Hizedl 210 (Ul iRl

State necessary conditions for Stability.
22[o16ll2] izl o132 sk syvuAl.

OR
Define Absolute stable system and Conditionally stable system.
2oYle42 22014 [HzeH vt 5RuAd] z2oid (24 | vl 2,

Explain Standard test signals with their equations.

22lesd 222 [M944Y ddl H5A4 Al Unmdl,

OR
Explain time response of second order system to unit step input.
A58 21182 (A2, Al 42 224 D4Y2 HIzl 2194 Rl A1l

Describe steady state error and error constants for step, ramp and parabolic
input.
22U, Y 2 URIOH[AS DYz HI2 228] 222 2132 Vi VIR sle22e2U HAOAL.

OR

Explain control system stability according to location of the roots of
characteristic equation of the system.

(4224 Al 525230225 D599 AL 324 AL Ai5a AL 2UAIR 5214 (224 <l z2(a1dl2)
A1l

Write short note on Polar Plot.
Ul ez (A9 25 dis dvil,

OR
Define Gain margin and Phase margin.
AHet HU[Sy el A 5892 HUSy <L il L4120,

Describe the concept of Bode Plot in brief.
Ol Va2 ll se-v2 254 Al

OR
Classify modes of control action in detail.
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5214 152 Hig o Ails201 (AadalR 2414l

State the rules for construction of Root Locus.
32 AlsY 52259 <l [LAHL syrldl.

Explain Multi position controller mode in detail.

HeZl ullaiA 52142 Hig [Ao1dalR UHmMAl,

Explain Feed forward control system in brief.
518 51298 214 [A22H 2541 AHMAl,

Draw the output for P, I and D control action.
P, | 24 D 5214 2580 2116242 2R,

Explain Ratio control system in brief.
29 5204 [Az2H Z5Mi dHmal,
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