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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (OLD) — EXAMINATION — Summer-2025

Subject Code: 3341701 Date: 09-05-2025
Subject Name: Control Instrumentation System
Time: 10:30 AM TO 01:00 PM Total Marks: 70
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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

Answer any seven out of ten. &21H il S1&URL Aldsil walod WY,

1. Define: (1) System (2) Control system.
U] UL () M (R) $2ld (Rieu
Define Transfer function.

21162 §5%Uet ol UL A UL
Write Mason’s Gain formula.
Aol Aot Syl quil.

Define Block diagram.

0els SIALALM ofl caul 4.

List St‘gndard Test Signals.
R1SS 222 [MUE otl ol 14 AU,

Define Steady state response and Transient response.

Rl w2 RN WA 21[eohlsr RAUNee{] cflual A1),
State necessary conditions for Stability.

r(ofafe Hieel aed] 2d) aslldl.

Define Gain Margin and Phase Margin.

Aesel HLael M 825 HI[Eel ofl culul A ().

Define Process equation and Process load.

V1AU 895021et 3ol YA €S ofl caflul w1,

Classify modes of control action.
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Compare Open loop and Closed loop control system.
() lUel GU wal 5615 gU 5214 (M ol AuLdl.

OR
(@ Explain Closed loop control system with block diagram.
()  SAl»S qu 5216 (Aeu odls SIUIAIM Alsd AHomdl.

(b)  List three-three examples of Open loop and Closed loop control system.
(W) Ui gU A sH1»S gU 5216 (M il AR -l GelsWL AUl

OR
(b)  Derive transfer function for L-R-C series circuit.

(O)  L-R-C 3 ulEe of 2o s §521e Hoidl.
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Derive Transfer function for single loop closed loop control system.
Ridle gu 56l»s gu 219 (R1RUs] 2l s §521st Hord),

OR
Explain Mason’s Gain Formula.

Aetefl ool 1l quexdl.

List rules for block diagram reduction technique.
0efls SIALALH F1S55lel 250il S ol [AdH] QL.
OR
Derive mathematical model for simple mechanical system.

Riug (H3e{lse (Rieu of AAN2lse H13e Aad),

Exglain ;I'ime response analysis of first order system with unit step input.
§32 WS [ReUedl 21oH Rl Asi ]y Y[l U getye Aled

Uuedl,
OR
State Routh’s Criteria for stability.

Ru{112] HI2 Routh o1l sL&y3]AL ¥QLLd).

Describe the concept of Stabilit¥ in brief.
Ruldl] ol sleAre 2sUi awldl.

OR
Compare various modes of Control Action.
el el 5216 WSAA HIS A YU L),

Draw and Explain Standard test signals with their equations.

1555 222 [R11d €] W §5A20e1 AlScl A1),
OR
Explain Time response analysis of second order system with Unit step input.

A5o5 SR Mol 21oH Rl W1l Y42 RU Belye dled

YHodl.
Explain Steady state error and error constants for Type-0, Type-1 and Type-2
system.

RSl e W W W22 Sl 218U-0, 21HU-9 W 21HU-2 (MM HI

yHexdl.
OR
State the rules for construction of Root Locus.

12 415y elRall Hieetl [AJH] wLLdl.

Write short note on Polar Plot.
uld wle (del &s ofly cuil.
OR
State Nyquist Stability Statement.
o1& [sare Ruildle] Renee walldl.

Describe the concept of Bode Plot in brief.
WS wle ol sedre gsHiagldl.

OR
Describe the concept of Nyquist Stability criteria in brief.
siley(sde wuildl2] sleelul ol s ¢sHi aridl.

Explain Control system stability according to location of the roots of
characteristic equation.
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Describe Eeed forward control system in brief.
s1s §124S 5219 [Aeu sUi auldl.

Explain Ratio control system.
AL 5216 [Reu quemd),

Describe the concept of Multi Position contrrol Action.
HEZ] UL(A2let $216 A 52el o1l s dRld),

Draw the output for P, I and D control action.
P, 1 3 D 521d 9521l of 11G2Yye IRl
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