Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-TV « 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.
Q.1 Answer any seven out of ten. £20H1{l SIEURL Alclotl wallel A, 14
1. Define the term. (1) Control System (2) Plant
. el Al (1) salel e (R) wlled
2. Classify the Control system.
2. s2ld RReu o adllsw 53U
3. Define the term Transfer function.
3. 2lod g2 §5otoll calluall .
4. List types of Standard test signals.
¥. Rl 2 Rostetoll ust: el
5. Define the term. (1) Time response (2) Transient response
u. clluRll Ul (1) elsH Radledd (2) 2leBuor Rruledt
6. Define Open loop control system with block diagram.
5. Ausl gu 53let Riemoll cavall oalls stanoud U@ .
7. Define the terms. (1)} Absolute stable system (2) Critically or Marginally
Stable system
9. vl wdl (1) AeAleye wule Red (R) BRsHl wal HFacll
Rod Reu
8. List four examples of closed loop control system.
¢.  scll»s (U sl RreMoetl AR GelewU 2l
9. List the types of Continuous control modes.
¢.  slRoyu 53l Ul oll UsLR el
10. Define the term. (1) Process equation (2) Process lag
0. cllull WUl (1) YIA™ Bsdalel (2) YA Aol
Q.2 (a) Compare Open loop and Closed loop control system. 03
Wi () lUet U Aol sellns (U sgld Ried A yRuudl 03
OR
(a) Explain any one example of Closed loop control system. 03
) sllns U s2ld Rrere] 5l el As Gelgel uHamdl. 03

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

(@) sl (1) W edlde HEellset Rreds HANEse 85A2et Ancl. 03
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OR
Derive the Transfer function for given electrical system in Fig.(2)

A (2) Ul e2ldet sAGEsH RreHs] glorsR 520t Aol
Explain any four rules for block diagram reduction techniques.
oclls Sl flssalet 2sellsoll S18 wRl At el aHestdl

OR
Derive the transfer function for single loop closed loop control system.

oA gu scllns du s2ld Rred of 2lodsR $5lol Hodl.

Derive transfer function for given signal flow graph in Fig.(3) with Mason’s
gain formula.

AUA (3) i et Rostet sell aUge] Aot vt shdetloll Heedl

glodg? §5eel Aol

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

H3ellsed glodaetet ReH ual 8ABRsH A%/ Aed RreHsll
Bgl8ad Sscalotal dullell sl — 522 wal sld- dleder Al
HI2 20l dalr 52U

Explain Time response analysis of first order system with unit step input.

53¢ 282 Renell asu Radlodt Aol Yz R U Setye wd

AHL el

OR
Draw time response of second order system with unit step input.

Asos S Rleuoll 2l Rl Yfle U Boty2 12 €l
Describe the concept of Stability in brief.
Rllcldl ol sledre gsul agldl.

OR
Define Gain Margin and Phase Margin.

el HIlFo wal 3852 HUFet ofl caytvay il
State the rules for construction of Root Locus.

32 cllsd Elral HIZoll [l el

OR
Define the following terms. (1) Delay time (2) Rise time (3) Peak time (4)
Settling time

clluall UL (1) BA 2lsH (2) Asx» asH (3) Uls a8 (¥)

Aec{lol atsu

Explain Steady state error and error constants for Step, Ramp and Parabolic
inputs.

Rl ®e AR ol URR slRese RY, 21U el YRLullds Beiye 1R

UMl

OR
Describe steady state error for type- 0 and type-1 system.
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28U — 0 el 2U — 1 Rred {2 RSl e W22 arldl

State Nyquist Stability statement.

sllsEARe Rcléle] Reiloz wuucl.

OR
State the necessary conditions for Stability.

R el %3¢ 2l weudl.

Determine the stability of $*+8S°+185%+16S+5 = 0 using Routh Stability
Criteria.

AGU A sis2dlu ofl Hecoll $*488%+18824168+5 =0 ol

r@d Aaal.

OR
Describe the concept of Bode Plot.

Ald welle ol sl aelel.
Explain standard test signals with necessary figure and equations.
wlos$ 222 Rootell o033l wglA wol Bsatet B uMaLal.

Write short note about Polar plot.

WadR wlle (€A ¢s ol cull.

Classify the modes of control action.

s2lct Blsalet Mlsq] ca(ls2aL 53,

Describe Feed forward control system in brief.
gls slras s2lal Rreu gsul aeldal
Describe Ratio control system in brief.

R 52l Rren gsHl aglal.
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