Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -4 (NEW)- EXAMINATION -WINTER-2022

Subject Code: 3341701 Date: 13-12-2022
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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
Q.1 Answer any seven out of ten. e2Hizl SISURL AUldL sxaALoL S 14
1. What is control system?
1 5214 [Azem sid s8an?
2. Define Transfer function.
2 212 559 <Al vl il
3. Classify the Control system.
3. 5214 [Azem 4 asilsa 52,
4.  Define characteristic equation.
¥, 552312l D59l avaL 2L
5. List the name of standard test signals.
U, 22le8d 222 [Ao4daAl M srRuAl.
6.  State necessary conditions for stability.
o, z2[adl2l Wizl or3l gzdl syudl.
7. Define the term. (1) Process equation (2) Self regulation
9. AVALBIUL (1) UAA S5ALUA (2) Aes 2044
8.  List the examples of closed loop control system.
£ 5dlnd gu 5219 [A2HL Gelsull syRldl.
9.  Classify modes of control action.
. 5214 s Hig oils s,
10.  Define Time response.
10, 2194 ZxUledl vl wiLul,
Q.2 (@) Define closed loop control system and draw its block diagram. 03
URA R (D) 59l QU 521d [Rezeudl v vl vt dedl 6@l AL EIRL. 03
OR
(@ Compare Open loop and Closed loop control system. 03
(2)  2lUA QU 21 56lns QU 5214 [A22H 4 AvAl 03
(b)  List the rules for block diagram reduction techniques. 03
(o) oqls AU 2esee 25ells Al [AaHl srrudl. 03
OR
(b)  Derive the Transfer function for given block diagram using block diagram 03

reduction techniques in Fig (1).
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2Ug(d (1) Hi cA oAl SPUAM o 21452 52U 6als AU 21852 25<ils]
Heedl Haal,
Derive the mathematical model for L-R-C series circuit.
L-R-C {121z uslz w2 HauZlsa vidad Dsd2-d Hadl,

OR
Derive the transfer function for simple mechanical Mass-spring-dashpot
(damper) system.
212l Mass-spring- dashpot(damper) aoil (Ms<ilsa [z2ue 21-452 5504 Hadl,
Derive transfer function for given signal flow graph in Fig. (2) with Mason’s
gain formula.
2Ug(d (2) Hiclde R sl Asd Hue A slPal Heeall 2152 §5u
Haal,

OR
State and explain Mason’s gain formula.
He, Aol SIRPAAL QU DA HHMAL

Explain standard test signals with diagram.
22188 222 [R944l 2U5(d UlSA uHmdl,

OR
Explain Time response analysis of first order system with unit step input.
522 132 [Razeul 21594 Reulen vialdlxlu 4fqz 220 Saye Alsd dHmal,

Describe the concept of Stability in brief.
226{ld|Z] <l sled12 254 B,
OR
Draw time response of second order system with unit step input.
A58 21182 [Azaudl 2194, Rl 3fq2 224 H4yz HI2 iRl

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 overshoot
(4) Settling time
v Bl (1) e 2154 (2) 292 2104 (3) dls 2Uaz92 (¥) Hzdlo 2164
State Hurwitz’ criterion for stability.
220ilell2] Wiz Hurwitz 5152221 syeudl.

OR
Explain Steady state error and error constants for Step, Ramp and Parabolic
inputs.
228l 222 22 Ve B2 51222 22U, WY i UAGH[AS HAY2 HIZ UHMAL

Define Gain Margin and Phase Margin.
Al WSt Diel 5592 HLSYt <l ALvA4L 2L

OR
State Nyquist Stability statement.
A [5az2 222l 22202 sypudl.
Determine the stability of S*+8S3+18S2+16S+5 = 0 using Routh Stability
Criteria.
A6 z2[a(a2] s152<lo1 | Heedll S+85%+1852+16S+5 =0l 22[sifa2l
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OR
Write short note about Bode plot.
ol1d etz (A9 25 A |,
Explain control system stability according to location of the roots of
characteristic equation.

5252313215 ©5ALeAAL 32U Al5UA UHIE 5214, (422 ] 2201l <l2] anmal.

Explain on-off control action with its advantages and disadvantages.
et~ 2115 U512l 5208 BU5UA UHMAL HAel A<l SIAEL-A514EL SFBLLAL

Describe Feed forward control system in brief.
518 51298 5214 (24 254l 4.

Compare P, PI, PD, control action.

P, PI, PD 5214 %A58l< U2uildl,

Describe Ratio control system in brief.
2l s204 [zem 254l 4k,
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