Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-4 EXAMINATION -WINTER- 2019

Subject Code:3341701 Date: 25-11-2019
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. £l 55U UldL sxalot iU,

1.  Define Open loop and closed loop control system.

U DU QU 2 5al U 521d (224 L v,

2. Define Order of the system and Type of the system.

2.0 Bl vls A [AzeH v 215uails A [RAzeu <l vl sl

3. State Masons Gain formula.

3. HEY OO sl¥Al Quil,

4.  List out standard test signal.

¥, w2lesy 222 [oda o dlzz 2.

5. Define Process equation and control lag.

U LA 9599 2 5214 @0l <] cqrva ) 21,

6.  Sketch the output of P+I+D controller for step change.

S, P+I+D 52162  22udvisy Hiz< 2162 Y2 iRl

7. Write steady state error for type 0, type 1, and system with step input.

9. 25U 0 2 215U 1 [Az2H o 220 SY2 HIZ <l 228l z22 i quil.

8.  Define Gain margin and phase margin

£ AS HUSY i 550 HUSy<, <fl c2ArvaL 241,

9.  Define the term block diagram.

. odls SLAUAM il vl B,

10.  Give any four Example of open loop control system.

10, BUUAGU 5214 [Az2H L 515 WL 212 BELREL il

Q.2 (@ Explain P+D control mode of action.

URA R (B)  P+D 5214 Higolls 2isUA UHMAL
OR
(@  Explain P+l control mode of action.
(B) P+l 5214 HIgs 524 YHMA
(b)  Derive transfer function for single tank level system.
(o) Riod 2saad [A2H o 21eus2 552 AU6id 520,
OR
(b)  List out rules for block diagram reduction.
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6als SPAUM [Re52 <AL [l  dlze il

Compare open loop and closed loop control system.
24 U e sAlAgU 5219, [AeH | azeumpll s,
OR
Find out transfer function for electrical network shown in Fig 1.
215(d 1 HLoAd1Ad HAl5256 4245 o 21452 552 2lA.
Prepare analogues table for mechanical translational, mechanical rotational
and electrical network.
[Mslasa 21-udedd vied [Hslasa 2a4d x4 Sals256 d2add vididiv 2o
ERTEIN
OR
Explain closed loop control system with example.
sAlod QU 5214 [A4e2H Gelsil A AxmAl.

State necessary condition for stability.
220ilell2] iz <l sx3<] 92l @i,

OR
Classify the types of control system.
214 (A2, 4L us12 < qd(lsze 521,

Derive transfer function of single loop closed loop control system.
selot qu 5214 [Azem [[ora qu 4 21452 559 ALoid 52,

OR
Describe bode plot in brief.
018 \eled 25 HI AR 521
Describe the polar plot in brief.
AR Wl «f 25 HL 4Bl 521
OR

Describe the rules of polting root locus in brief.
32 Als <f 2lAlL [APAHL ] 25 HL ABLA 520
Explain time response of first order control system with step input.
522 2182 5214 [Az2H o 224 Yz Hizl 2194 [RU1 A1,
OR

Describe the steady state error and error constant for type 0, typel and type 2
for ramp input.

215U 0 Dhel 215U 4 2Aed 205U 2 (U220 o 39U Syz Hi2 | 228 222 2122 21 2R
Slezzel « AR 53,
Describe the concept of stability.
226{l|Z] <Al sz < 4Bl 53,
OR
Explain two position and multi position control system.
2 Ul[Beed 214 Hel ullBad 521 [4zeu axmdl.

Write system equation of mechniical network shown in fig 2.
215(d 2 HLoAdlAd [Mslasa d2as 4L uHlse v,
OR

Describe the steady state error and error constant for type0, typel and type 2
for parabolic input.

2/3

03

04
oY

04
oY

04

oY

04
oY

03
03

03
03

03
03

03
03

04
oY

04
oY

04
oY

04

oY

03
03

03
03

04
oY

04



() 2154 0 il 215U 1 2 219U 2 [A2H 4 URloll[ds Sayz Wiz <l 228 222 1R w14

2122 5ler2 < QA 53,

(c) Draw the time response of second order control system with unit step input

and define rise time, peak overshoot, delay time, settling time.

(5)  As<e Bl 5214 [z 224 Sz piudle] Hadl 2154 RaUle 2121 1 254

2154, [Us 219z 92,44 2154 vt A2dlvL 21541 {l arvan 240,

Q5 (@) Define feed forward and cascade control system.
URA U (D) 58 51A3 Bhe 5158 5214 [Aem < vl viul,

(b)  Define measurement lag, transportation lag, dead time and cycling.

(o) HRARH<2 Q1,21 A UIR29A 21,38 21TH 2 AUSsE[oL | earvag) 2414l
(c) Explain step and ramp input with their equation.
(5) 22U WY Y2 A5 2AIRL AHMAL

(d) Classify modes of control system.
(8)  s2ld [A2H AL HIS < qdilsze 521,

Vit e RQ_ ;
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Figure 2
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