Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-IV « EXAMINATION — WINTER - 2016

Subject Code: 3341701 Date: 17- 11-2016
Subject Name: Control Instrumentation System
Time: 02:30 PM TO 05:00 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 only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q1 Answer any seven out of ten. €2H{ll SleUQL Ulctatl welled UL 14
1. Define the term. (1) Control System (2) Plant
1. cllull AW (1) $2ld @M (R) welled
2. Classify the Control system.
. 52 Ried of aolls:ul 3.
3. Define the term Transfer function.
3. 2lodg? §52otloll cauuul .
4. List types of Standard test signals.
¥. RLosS§ 22 Rostcell Usl? el
5. Define the term. (1) Time response (2) Transient response
W clull AL (1) 2sH Radled () 2oz Rrlet
6. Define Open loop control system with block diagram.
5. lUal U 52 RreHoll catvall oclls stauoli U AU
7. Define the terms. (1) Absolute stable system (2) Critically or Marginally
Stable system
9. vl WL (1) AeAeye Rald RAeH () BRsAl ual ulFatcll
rold Reu
8. List four examples of closed loop control system.
C. SABS QU 53t Mol AR GELSAN AW,
9. List the types of Continuous control modes.
c. (oA S2A 1S ol YsIR ULl
10. Define the term. (1) Process equation (2) Process lag
0. cllul UL (1) YA 8526t () VAU Q3L
Q.2 (@) Compare Open loop and Closed loop control system. 03
YR () BUel U A sABS QU 52 RM ol ARwLAL 03
OR
@ Explain any one example of Closed loop control system. 03
) sARS QU 52 Mo 518 URl As GELGAL AH%LC. 03

(b) Derive the mathematical equation for the given Mechanical system in Fig.(1) 03

(@) gl (1) Hi eldct Hdellse Rreds] RANEsA BsAAst ANl 03
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OR

(b) Derive the Transfer function for given electrical system in Fig.(2) 03
(@) wgl () Ui eldd sAlRsA RRMg] 2SR §52l0t AN 03
© Explain any four rules for block diagram reduction techniques. 04
(5)  Oocls SLRALUH 3ssAet 250lsell 518 UL AR (Al AHstAl. 0¥
OR
© Derive the transfer function for single loop closed loop control system. 04
(5) A gu sABS GU 52t QM of 2lod$R §52et AN, 0¥
(d) Derive transfer function for given signal flow graph in Fig.(3) with Mason’s 04
gain formula.

(s) gl (3) Ui e20dd Rl $A AUlgo] Auo ABal SiJetloll Heedl 0¥

2le$R §53let Nual.

OR
(d) Compare differential equations for mechanical translational system and 04
series/parallel electrical system and prepare table for force-current and force-
voltage analogy.

(s) HBellsd zlet@aletct R Ul Al s An/Acdct ReHal 0%
350AauA 85N ULl S — 522 WA HA- AR WA
HE2 2ol dAlR 53

Q.3 @) Explain Time response analysis of first order system with unit step input. 03
Y3 () 52 AR Rreroll atsu RWex Adticlllx Ylle RU 8otye AA 03
TRILYEN
OR
@ Draw time response of second order system with unit step input. 03
1) Ases AR ReHell 2leH RAeU Y2 R U Sotye H2 ERL 03
(b) Describe the concept of Stability in brief. 03
()  Rolldldl ol sl gsHi avlal 03
OR
(b) Define Gain Margin and Phase Margin. 03
() Aol HUFot W 3852 HUFot ofl caltuaul . 03
(c) State the rules for construction of Root Locus. 04
(5) 32 AlsU ElRall Hizell [an %QLLSRR. 0¥
(©) Define the following terms. (1) Delay time (2) Rise time (3) Peak time (4) 04
Settling time
(5)  cauAL AL (1) BA alsH () AB asH (3) Uls aleH (¥) 0¥

Aecdlol alsu
(d) Explain Steady state error and error constants for Step, Ramp and Parabolic 04

inputs.
(5) RSl we URR el ARR Hloreoe WU, 11U A WAGNAs Solye W2 0¥
UM,
OR
(d) Describe steady state error for type- 0 and type-1 system. 04
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2lU — 0 e 2lBU — 1 RQreH HIEE RSl e AR2 auldl.

State Nyquist Stability statement.

slgsAe RAAEle] ReAe2 sl

OR
State the necessary conditions for Stability.

RAAE 1ol %331 2l wuudl.

Determine the stability of S*+8S3+1852+16S+5 = 0 using Routh Stability

Criteria.

AGU R(AAE stoelul ol Heesll S4+8S3+1852+165+5 = 0 ofl

RAZ oAl

OR
Describe the concept of Bode Plot.

o3 e oll sl aglal.

Explain standard test signals with necessary figure and equations.

@losS 22 Rl 33 AuglA Ual 8sAAet UEA AHSIAL.

Write short note about Polar plot.

WeR e Q2 s ol el

Classify the modes of control action.

$2lct As2lat Wsa] a0 52A.

Describe Feed forward control system in brief.
gls glRals st ReH dsMi avldl.
Describe Ratio control system in brief.

M 52 Rred gsHi agldl.
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