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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (OLD) — EXAMINATION — Summer-2023

Subject Code: 3341701 Date: 11-07-2023
Subject Name: Control Instrumentation System
Time: 10:30 AM to 01:00 PM Total Marks: 70

Instructions:
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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 non-programmable scientific calculator is permitted.

English version is authentic.

Answer any seven out of ten. 211l S1&URL Aldell wdled W), 14

Define Gain margin and phase margin.
Aot ofTol el Fb HlesTet ofl caulual w1,

Define Control System.
U] WU : 5214 ] M.

Define Transfer function
Lo 82 §52eloil U | W),

Sketch the output response of P+1 controller for step change.
P+1 52162¢1] 1162 Y2 I le 24 Us% U2 IR

Define steady state error.
U] W U] : 225 22 AR

Draw the time response of second order control system.
A5 W12 $216 (eH HIR «1] 218H Rl €1

Define close loop control system.

Ul WU : 56l gU 5219 (12U ofl cjual ().
List four examples of closed loop control system

561 GU 5216 (M o1l UR GelsWL W),

Define cycling and dead time

ALUSEIL WA 35 21eHel calul w1l

List out standard test signals.
RS 22 [UAE o ]2 31Ul

Draw time response of 1st order control system to unit step input. 03

1st order 521¢ A|eHeAl Yol WU Belug Ul 21oH Rul €lR) 03
OR

Determine stability of given characteristic equation using Routh- 03

Hurwitz criteria:
S°+S4+253+252+3S+5=0

RH $182RUL+ll UL 53] oflA A0 p5d2lels(l (6]l Aadl o3
S54+§44+25%+252435+5=0
Compare open loop and closed loop control system 03
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Explain open loop control system with example.
Ut qU S216 {12 GelEL ol 6all s SIAULALM A1) 4H%dl

State Mason’s gain formula

Nolel oot Slyal A

OR
Define bock diagram. Also List any four rules of B.D.R.T

Gdls SIRAIAM QL B? 518 URL YR «{luH] qull,

Derive Transfer Function of single loop close loop control system
Ridle quU selos gU so2ld (AU transfer function A1l

OR
What is analogous system? Explain force-Voltage analogy.
ARTICIREY] HTHQH l 8? force-Voltage analogy UHondl

Classify control system stability according to location of roots of
characteristic equation.

5214 e ufld] el 335231221s S5dRletell el WL IR
A58 531,

OR
Describe the concept of bode plot.

W13l o qilet 530,

State Routh-Hurwitz criteria for stability.

Ro{ldlZl Hi2 UG sdleo 52U AN,
OR

Describe the concgpt of polar plot.

uleR e of dilet 521,

Explain time response of 1% order control system with unit step input.

15t 3152 5216 (M HI2 RU Selye u1& Yuoxtd).
OR
Define settling time, delay time with neat diagram.

A2elal 216U 1A 51 216U of] vl 115(d £13] AU,

Explain two position control mode of action.
2 UlAlelel $21d H1S w1s A 52Uel AUl
OR
Define feed forward and cascade control action.
(55 512S U 51355 5214 W 52Ust of] culul W),

Explain P+1+D control mode of action.
P+I+D 5214 A 5211 41,
OR
Define time response, transient response and steady state response.
2184 U 2 led 2 R wa (S 222 Rl of] vl

ANk
Explain P+1+D control mode of action.

P+1+D £216 ¥ 521e1 AH Al
OR
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Describe steady state error and error constant for step input for type-0

system.

WSR2 WR e W3R Sledeo WU Selye 218U 0 [UeH HI2 et

5.

Explain standard test signal with necessary equation and its usage.
standard 22 [4AUE %3] §5A21el el GUALIL 18 YHH1dl.

Define terms : Process Equation, Process load
ul WU : WlAY ©5dUet, UIAY €lS

State the rules for construction of root locus.
2 4l5Y elalell [AuH) A1),

Classify modes of control action.
51214 B 52Uetst HIS of 45201 52\,

State nyquist stability criteria.
Algsdle sl eudl,

3/3

04

04
oy
04
oy
03
X

03
X



