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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -4 (NEW) EXAMINATION — WINTER-2020

Subject Code:3341701 Date:10-02-2021
Subject Name: Control Instrumentation System
Time: 02:30 PM TO 04:30 PM Total Marks: 56

Instructions:

Attempt any FOUR Questions from Q.1 toQ.5.

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. €2HIll SlEURL Ulcloll sellol WM.
Define Control system.

$2ld @M ol catvaul 24\
Classify Control system.

§2lcd RreH of c(ls0L 52,

Define Transfer function.

2lotl§? §52lololl cartuvul Al
Define Time response.

2leH [R3xledt ofl cartuall A,
Define Characteristic equation.
35e31els ©5Aaet ofl cautval AUl

Define the terms Dead time and Cycling.

35 2lesH el ABsAdL ofl cautval wul,
Classify modes of control action.

s2lct Asalat WS of colsaL 53

Define Steady state response.

RSl ®e Rxle ofl catvaul 2.

Define Block diagram.

oclls StAUH ofl caulvaul wA.

List four examples of Closed loop control system.
SARS YU 53 RHoll AR GELSAN L.
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(@  Explain Open loop control system with block diagram and example.
() AUl U 5t ReH 6cAls SlUUH Wl GELSN Al UMl

OR
(@ Compare Open loop and Closed loop control system.

1) AUsl QU AR sARS GU 52A RieH o ARulLdl.
(b)  Derive the transfer function for simple R-C series circuit.
(@) Rud R-C Ay ude of alors §52l0t N,
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OR
List the rules for block diagram reduction technique.

oClls StAUH ss2et 25o{ls oll (23 wsBULAl.
Derive the transfer function for single loop closed loop control system.
Rold gu sAls gu 52ld RRHo] 2los $52lol Acl.

OR
State and Explain Mason’s Gain Formula.

Ao AYatl Sl AVl Wal AU A

Derive the transfer function for the given block diagram using block diagram
reduction techniques in Fig.(1).

Fig.(1) Hl A0 6Als SIADUH of 2loUsR §520t 6Als SLALUH

Assalet esells ofl Heedl Ancl.

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

H3ollscdt 2lert@aldd ReH wa sARsA A2/ AAA RreHotll
(350U B5Atal ULl HlA-522 U FA-Aw WAollAY
R 2olel daulR 83

List and draw the Standard test signals.
RUosS 22 RoelA oll ol AVl e ELRL.

OR
Explain time response of first order system with unit step input.

58 AR RAeH oll 2sH R Ylolz RU Bolye AU UM
Define the following terms. (1) Delay Time (2) Rise Time (3) Peak Time
AU UEL ol caltuall A (1) BA 2tsH (2) A aleH (3) Uls

eleH

OR
Draw the time response of second order System to Unit step input.

Asos WIS RH oll YFle RU Bolye AU oll 2sH R ENRA.
Describe the concept of Stability in brief.

Rolldldl ol sAe gsui anlal.

OR
Classify Control system Stability according to location of the roots of
characteristic equation.

3252318ls 85Aet oll 32U oll AlSAsL oll BUUR 53 ReH

Rolldldl of aolls:wl 3.

Determine the stability of S*+8S°+18S2+16S+5 = 0 using Routh Stability
Criteria.

ACU (A2 stesedlul ofl Heedl S*+853+18S2+165+5 = 0 ol

RA@Z na.
OR
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Explain Steady state error and error constants for Step, Ramp and Parabolic
inputs.

RSl ®e URR Ual AR SlReee VU, 31U ol WRAGUAS Botye HI2
U

Define Gain Margin and Phase Margin.
Aol HUFot wa F8505 HFet ofl caltvaul 0.

OR
State Nyquist Stability statement.

slg(sARe RAA e ReA2 Rl
Write short note about Polar plot.
WeR e @A &s ol el

OR
Describe the concept of Bode Plot in brief.

old wdlle ol e g5 i aeldl.
State the rules for construction of Root locus.
32 AlsU ElRall HISell [ .Ul

Describe Feed forward control system in brief.

ls Rad slct M &sHi avldl.

Explain on-off control action with its advantages and disadvantages.
Wlot- W g USLRo{l So2lA Aot UHABLA WA Aol SLAEL-IR SLAEL

oLl
Describe Cascade control system in brief.
51385 52t RReH sHl auldl.

Comepare P, PI, PD, control action.
P, Pl, PD 5<21d 2i59 4014l
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