Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (OLD) - EXAMINATION — Winter-2024

Subject Code: 3341701

Subject Name: Control Instrumentation System

Time: 02:30 PM TO 05:00 PM

Instructions:
1.

2
3.
4.
5

Q.1

Q.2
ETRE)

Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.
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Answer any seven out of ten. £21Hie{l S1OUQL Uldsil Aciled B[],

Define plant and control system.
Wlo2 wal 5214 ] ol cylul w4l

List out standard test signals.
RIS 22 [MUd o dle w1l
Define block diagram.

Gl SSIALALM ofl (L] A1),

Define steady state error.
RS w2 AR ol il 3l

State Mason’s gain formula.

Aot Aol slHal A

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

P+D 5216 o] 4162 Y Il U Yo Y2 R,

Define Gain margin and phase margin.

At 12f]ot e F5 HIKTet ofl culul w414,

Define time response and transient response.

2184 RN U 2leiblrer Rl of] cury] ().
Define Dead time and control lag.

35S 210U ¥al 5216 Q| of] cyluyl ¥ [U).

Define term transfer function.
21182 5520l oil vl W)

Derive transfer function of single tank level system.
Ridlg 25 Add (MU o 2lets2 §52let ULt

OR
Explain closed loop control system with suitable example.

sAlo qU 5216 [Aeu GeleRl A U] Hued).

Compare open loop and closed loop control system.
UeAgU Wal 56l gU 5216 (AU ol Al 52,

OR

Date: 20-11-2024

Total Marks: 70

Compare differential equations for the mechanical translational system, mechanical

rotational system.
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HI3e{ls6 21o1aR1st wal (M¥efl 56 2122ed [RAH <l [SseR1ud

6535d91 ofl WM 2.
Obtain mathematical model of series electric RLC circuit.

AR RLC usle o AANZ 59 Hlsg Huid).

OR
Derive transfer function for single loop closed loop system.
Ridlel gu 56l quU $21ld [R1RH of 21182 521l 2l
Obtain mathematical model of simple mechanical system.
Riug {l35{lse Rieu o AAN2lse Hlsd Aard).

OR
Obtain mathematical model of parallel electric RLC circuit.
03dd RLC us[e of NANZ 54 Hlse Rod).

Explain time response of 1% order control system with unit step input.
Tst 1SR 5219 (AU HIS U Sty U1 Uuexldl,
OR
List out rules for block diagram reduction.
odls SIAIAM F1Sss2Uet HIR oll (U] of ]2 w1l

Describe steady state error and error constant for step input for type-1 §ystem.
RS2 R U WRR SleresR WU ey 218U 1 [eH Ul dRlst 5.

OR
Describe Nyquist stability criteria.

oAl (5 Ruildl2] slelul of dulet s,
Explain two position control mode of action.

2 UlAlelel $21d H1S v{1s A s2Uel AH ).
OR
Sketch the output of P+I+D and I controller for step input.

P+1+D ol | 552162 of A1G2 Y2 U iy HIe el
State Routh-Hurwitz Criteria for stability.
wo{ldlel ure 2AGY -adlo sleelul Al

OR

State necessary condition for stability.
1121 HIR ol 23] 21 I,

Describe the concept of polar plot.
uld R Wl of dule $2U.
OR
Describe the corlcept of bode plot.
W13 |le o dQlel 2.
Classify control system stability according to location of roots of
characteristic equation.
5214 [Aeu Ru{ldl2le 33s212ls 5A21et oll e «ll WU R dd{[520L

5.
OR
Compare various modes of control action.

52140 521 U2 ol elgel H1S ofl AWM 520,
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Draw time response of second order control system and define rise time, peak

overshoot, delay time.
Ases 1SR 52ld 1M «l) 2loH Ry 1) A AL 2loH ,[Us
U\ M S1Q 2184 ofl el W)

Draw Standard test signals.
RIeSRS 22 [Aud elR).

State the rules for construction of Root Locus.

22 dlsY eldl HI sil (M) gui),
Classify modes of control action.
5214U 521el o1l H1S ofl WM 52

Give three examples of open loop control system and explain any one in
brief.

el gU 5219 [ il A8l el A U] 3 A d w5 Y%Al
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