Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (OLD) - EXAMINATION - Winter-2023

Subject Code: 3341701 Date: 12-01-2024
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 non-programmable scientific calculator is permitted.
6. English version is authentic.
Q.1 Answer any seven out of ten. £21Hie{l 18Ul Uldsil Lo A1) 14
1. Define the term. (1) Plant (2) Process
L AL AL (9) Wl () WlAY
2. Classify the Control system.
R 5219 (UM o aoflsul 83
3. Define the term Transfer function.
3. 2led§r §52Usis{] U] A [U).
4. List types of Standard test signals.
¥, RUSS 22 [UUGetl USIR wWUldl.
5. Define the term. (1) Time response (2) Steady state response
U Ul AL (9) 2loH Rl R) S| e Rudle
6. Define Closed loop control system with block diagram.
€. 541»S qu 5216 (Aol el udls SIAIAM AlSd w1,
7. Define the terms. (1) Absolute stable system (2) Critically or Marginally

Stable system

9. vl AL (1) NeANR[R Rud MU R) (5256 wa HiHete)
Rud [HeH

8. List four examples of Open loop control system.

¢ BlUe gU 5214 [4RMedl YR GelsWAL A ().

9. List the types of Continuous control modes.

sl 5216 H1S o1l UsIR wQLLd).

10. Define the term. (1) Process equation (2) Process lag
o,  cylul (Ul (9) UldY 8592l () WlAY @2l

Qo

Q.2 €)) Compare Open loop and Closed loop control system. 03

Usl.2 () ¥lUs gU A 561%S gU 5214 (AU o HuLd). 03
OR

€)) Explain any one example of Closed loop control system. 03

() SEl»S U 5216 [AeUs] 516 Ul W5 GeleWl YHdl. 03

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

©)  ulgld @) Ui e2ldd {IXe{lsq RireHs] AANZ 56 p5dAet Hod). 03
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OR
Derive the Transfer function for given block diagram using block diagram
reduction techniques in Fig.(2).
Uigld () Hi £2ldd 05 SIUIAM of 21AER 55Ut walls SIALAM
Asselel 25eilsefl Heedl Radl,
Explain any four rules for block diagram reduction techniques.
oefls SIUIAMH S5RUet 25eilsell 516 UL AR (M) Auodl,

OR
Derive the transfer function for single loop closed loop control system.
Alod qu 561»s gu $21d (MU o 2letsR §50e1 Roid).
Derive transfer function for given signal flow graph in Fig.(3) with Mason’s
gain formula.
1g(d (3) Ui e2llde AU 560 ALse] Ao Aoel s1dle{l Heeell
21182 §521el Nuid).

OR
Compare differential equations for mechanical rotational system and

series/parallel electrical system and prepare table for torque-current and
torque-voltage analogy.

HI¥e{l 56 220616 [ReH wal 8a (5256 A»/0Rdd (RieUsil
[Ss2214d 952l Hudld] 215-522 vial 215-le2% el 161 HIS
2ud YR 3.

Explain Time response analysis of first order system with unit step input.
53 V1SR (AUl 2loH Radled AelldlAlY Ylele U veiye dled
YHdl.

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

A55 WS Mo 2loH Ry Y[d2 RU Bty HI €12

Describe the concept of Stabilit¥ in brief.
Ruildl2] ol slere ¢sHi agld).

OR
Define Gain Margin and Phase Margin.

A8l HI[et A 3O HL[el ol clu] 4[4,
State the rules for construction of Root Locus.

22 €15y elal Hiell (AyH) oslicll.

OR
Define the following terms. (1) Delay time (2) Rise time (3) Peak overshoot
(4) Settling time
A [ul WU (9) (SQ 218U () ABH 2LoH (3) Uls wldgle (¥) Aedlal
cloy
Explain Steady state error and error constants for Step, Ramp and Parabolic
inputs.
RSl w2 WR A AR Slereed WU, 3 wel R [Es peye Ul

yHdl.
OR
Describe steady state error for type- 1 and type-2 system.

218U — 9 el 218U -2 (MM HI2 R3] =2 AR dwld).

State Nyquist Stability statement.
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slley(sde w(wWd|2le e walldl.
OR
State the necessary conditions for Stability.
R (]2l Uil %3] 2d) QL.
Determine the stability of S*+8S3+18S%+16S+5 = 0 using Routh Stability
Criteria.
ABYU R [ (G2] slpelnl «{l Heeell S#+853+1852+165+5 = 0 <l

r(w(adl Aadl.

OR
Write short note about Polar plot.
uleR Wle (Al gs «ile gqudl.

Explai n standard test signals with diagram.
R1e5S 22 (U] w1g(d Uled Ul

Describe the concept of Brode Plot.
WlS wle «l sledte quldl.

Classify the modes of control action.
ERACRAETE RIS KR ERE R

Describe Cascade control systgm in brief.
51355 $2ld (AU ¢suiagldl.

Describe Ratio control systemrin brief.
AL 521¢ (1M gsHi dRld).

*hkkkhkkhkkkikkhkikkiik

04
oy

07
o9

04
oY
04
oY
03
03

03
o3

3/4



—»X

1—1m %]—fml%mk—li
| b

FIG (1)

FIG (2)

FIG (3)

4/4



