Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER —-4(NEW) EXAMINATION - WINTER - 2021

Subject Code: 3341701 Date :23-12-2021
Subject Name: Control Instrumentation System
Time:10:30 AM TO 01:00 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 non-programmable scientific calculator is permitted.
6.  English version is authentic.
Q1 Answer any seven out of ten. 2zl SISURL ALl sxALoL AUl
1. Define the term. (1) Plant (2) Process
1 ALALBIUL (1) Loz () Uiy
2. Define Control system.
2. 5214 [RzeH <l euval sl
3. Define Type of the system and Order of the system.
3. [Rzew dl 21 vid [Razemdl 2118 Al vl 24l
4.  Define Dead time and Cycling.
W 38 219 v AfsaL L arval su,
5. Define the term Transfer function.
U 2lesR S50l vl 2,
6.  List four examples of closed loop control system.
S, SAA QU 5214 [U2HAL AR GELRBLL AL
7. Define the term. (1) Time response (2) Transient response
9. AL BIUL (1) 219H [l (2) 2Ulezuiz Rl
8.  Define Stability.
¢, zolldl2l dl vl i,
9.  Define the terms. (1) Absolute stable system (2) Critically or Marginally
Stable system
. AL BYIUL (1) 2oule2 2204 [A2H (2) (5256 214 Hilsyqdl w2014 [azzH
10.  List the types of Continuous control modes.
10, slea2A 5214 HIS AL UsIR syRUAl,
Q.2 (@)  Explain any one closed loop control system with diagram.
URAL R (D) 519 UBLBEs salod QU 214 [AeaH SPUaH Alsd uHmAl,

OR
(@ Compare Open loop and Closed loop control system.
(20 2AMA GU 21 51 QU 5204 [A22H < uvAl,

(b)  Derive the mathematical equation for the given Mechanical system in Fig.(1)
() sugld (1) Hizaldd dlsdlsa [Rzznd Hanilsg Ssaaq Haal
OR
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Derive the Transfer function for given electrical system in Fig.(2)
25(d (2) Hiedldd Halszsa (20 21eu 52 §5U HAAl,

Explain any four rules for block diagram reduction techniques.
6als SALAIMH <Lesae 25ilsel 516 Bl 212 (441 AHmdl.

OR
Derive the transfer function for single loop closed loop control system.
Al qu salos qu s21d [Azed < 21452 5504 Hadl,
Derive transfer function for given signal flow graph in Fig.(3) with Mason’s
gain formula.
2U5(d (3) Hi c2ldd Rd 56l Asd Hue A Pl Heeall 210052 §504
Hodl,

OR
Compare differential equations for mechanical rotational system and parallel
electrical system and prepare table for torque-voltage analogy.
Hlsdlsa 2129149 Rizeu vid Halszsa uad [Azendl Ral-aa dsdadq uzvdl
215- dle26y BiALAl HI2 2014 dAIR 53,

Explain Time response analysis of first order system with unit step input.
522 232 [Aeul 2150 Reuleu vialdldlu 442 22 Y2 114 aHmdl,

OR
Draw time response of second order system with unit step input.
A5 21182 [Azaudl 2194, Rl 3q2 224 S4yz HI2 iRl

Describe the concept of Stability in brief.
226{ld|2] <l sled12 254 Bl

OR
Explain Gain Margin and Phase Margin in brief.
AHet HU[SY ot A 5592 HUGy<L 2541 AHMAL

State the rules for construction of Root Locus.

32 dls £ldl Hleedl [4a4l srpual.

OR
Define the following terms. (1) Delay time (2) Rise time (3) Peak time (4)
Settling time
AUl UL (1) (3 2154 (2) 28 2154, (3) uls 21H () dedlol 2154
Explain Steady state error and error constants for Step, Ramp and Parabolic
inputs.
228l 222 DI Vi BIRR 5le222 22U, WU VA URIA[AS Sty HIZ YHMA.

OR
Describe steady state error for type- 0 and type-1 system.
215U - 0 vt 215U - 1 [HzeH Hiz 228 222 242 44l

State Nyquist Stability statement.
A (5922 22[Ad|2] 22202 syRuAl.

OR
State the necessary conditions for Stability.
22[o16fl2] izl o132) AL svpudl.

Determine the stability for the characteristic equation F(s) = S3+S2+S'+4 =0
by Hurwitz’s method.
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(?0)  Hurwitz’s 423 <l Heedl F(s) = S3+S2+S1+4 = 0 -l 22[01[a2] 2l oY
OR
(b)  Describe the concept of Bode Plot. 04
() ol iz <Al sledne 4Bl oY
(c) Explain standard test signals with necessary figure and equations. 07
(5)  alesd 22 [Aoddl sx3<] vhigld 21 Dsdnq Ulgd AHMAlL, 09
Q.5 (@  Write short note about Polar plot. 04
UsA U () dldz el (A9 25 Ain g, oY
(b)  Classify the modes of control action. 04
(o) 5z2la visae Hig oilszu 521, oY
©  Describe Cascade control system in brief. 03
(5) 515 521d [Az2H 25l adal, 03
(d) Describe Split range control system in brief. 03
(1) [Rrazeerszia Rizew ZsHiadal, 03
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