Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4341702 Date: 15-05-2025
Subject Name: Control Instrumentation System
Time: 10:30 AM TO 01:00 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks

Q.1 (a) Define following terms: 03
(1) Control system (2) Input (3) Output
Usl.l () olAell uela cylulRld 521 03
(1) 5214 [eH (2) ©e1YR (3) w1B2YyR.
(b) Compare open loop and closed loop control systems. 04
() el U A 5641 gU 5219 (R1eH ol Au4H] 2. oY
(c) Classify types of control systems and explain any two in brief. 07
(5)  $2ld [areH A ad[sd 53 WA SlouRl A & yuxd) 09
OR
(c) Describe block diagram open loop control system With example. 07
(5) GeleWL AL H{el U wa sl gu 521 (4R «ll edls 09
SIIAM o dQlel 520
Q.2 (a) Obtain response of first order system for G(s)=1/sT 03
USL2 (W) G(s)=1/sT HLe first order system el 32Ul HAd). 03
(b) Define following terms: 04
(1) Delay time (2) Rise Time (3) Peak time (4) Settling time.
(W) oflAell ugelal clluAlfRld 52 oY

(1)(SQ 2184 (2) A8 216U (3)[Us 21oH (¥) A2(dar2lsH
(c) Draw and derive time response of 1st order system for unit step input 07

only.
(5) st order 26 (UM oll Y[l U Felye HI2 2loH Ul 09
dlRd] wal £lR1.
OR
Q.2 (a) Define following terms: 03
(1) Transfer function (2) Poles (3) Zeros
U2 () eilAell ugl o el Ad 520 03
(D2letsR §521et (R) Uld (3) BRI
(b) Derive the transfer function for RLC series Circuit. 04

(6)) RLC [l ul52 HI2 2leusR 55215t UIH 52 . 0¥
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Derive transfer function for the given block diagram.
(figure 1)

& Reee  the block A\agra™

GUR £211Ad w15l L HIR wals 1AM F5seiet ofl Tld 2lts
§521el Hund),

Define (1) transient response (2) steady state response

U] A (U] (1) 2l¥easde2 RNy (2) eS| 2 Rl
Derive time response of second order system with unit step input.
Draw the response
A55 SR RUeH ol Y(ede RYU gelye HI2 <l eloH Rudley
dlRal. wel Rl ol ALs €21,
Define following terms with diagram-
1) delay time td, 2) rise time tr, 3)peak time tp, 4)maximum
overshoot Mp, 5)settling time ts
ol WIUG Uoel A WISA] A1 ARl 53]
1) delay time td, 2) rise time tr, 3)peak time tp, 4)maximum
overshoot Mp, 5)settling time ts

OR
Explain Gain Margin.
Aeyet Lol qHC
Draw time response of second order system with unit step input.
Define (1) Delay time (2) Rise time
A505 WIS [AeH «il Y[ele U &1y HIL oll 21oH RN «il
STERAR RIS RATIN
(1) [5Q 218U (2)AT» 219U
Describe steady state error of control system with ramp input for
type-0, 1, 2 systems.
Type-0, 1, 2 (424 U1 S2la(AeU A U Sy W [Udl Hodl
RSl Re AR o dQlel 52

Determine the stability of control system given by characteristic
equation s4+ 2s3+6s2+4s+1 =0
WIUG characteristic equation sd+ 2s3+6s2+4s+1 = 0 Hl2 control
system o stability QL.
Describe the concept of root locus in brief.
Root locus =il concept < 25 41 Qs 53).
Classify the control system stability according to the location of
roots of characteristic equation.
335231221s equation <ll roots <il location <l AIHIR $2ld (AU
o{| Stability <} d2{[521. 53).

OR
Define BIBO stability.
BIBO Stability il clu1l ¥{[4]
Using Routh’s criteria, determine whether the given system is stable
or not ?
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§S5+54+253+252+35+15=0.

2 51823 [RAUL ol BUALIL 53 11U e [eH ofl R[] iss]
520

§S5+54+253+252+35+15=0

Define root locus. Explain procedure to draw root locus

22 G153y ol L] WIUL A e s eldlefl Usg[d vl

Describe frequency response.
slsdor{l Rl yuoxdl .
State benefits of Bode plots
WS Wl el slUel ¥ lLdl
Draw bode plot for G(S)H(S) = 10/ (s+10)
WG | HI2 WS Wl £1R).G(S)H(S) = 10/ (s+10)
OR
Explain Phase Margin
3 Y [%e1 A1),
Define : (1) resonant frequency (2) Bandwidth
U] WU (1) leAe2 slsdar{l (1) Aeslasa
Obtain the frequency response of given transfer function using bode
plot method. G(s) = k/s+1.
WS wWle Has ol GuYldl s3al AL 2SR 520l HI2
(§5c2{] Ut HAdl. G(s) = k/s+1.
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