Seat No. / Enrolment No.:

Subject Code: 4342405

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 4 (NEW) - EXAMINATION - Summer-2024

Subject Name: Modern Control Technology

Time: 02:30 PM TO 05:00 PM

Instructions:

Date: 21-06-2024

Total Marks: 70

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.
Marks
Q.1 | (a) | Define sensor with one example. 03
USLT | () | A5 Gels UL A{Ra v 2. 03
(b) | Define following term 04
1) Actuator
2) feedback
() | ollAell 2uea cAlLALRIA 520 0¥
1) WsyaR
2) §lsuls
(c) | Compare open loop and closed loop control system with any seven points. 07
(5) | 516U Ald Ul UL 3\Ust qU 3ol 56135 GU 216 [AMedl RWIHEIL | 09
52U
OR
(¢) | Explain refrigerator as a closed loop control system with block diagram. 07
(5) | Asw2 vdls SIUIAM A8 oy gu 5219 R dd uHdl. 09
Q.2 | (a) | Describe transfer function with an example. 03
UsL2 | () | GelsWL AL 218 Sl dRlel 5. 03
(b) | Define following term: 04
1) type of control system
2) order of control system.
(@) | oflAetl 2oea cAALIRIA S oY
1) (143 (M1l UsR
2) [~ [R1eUsA] sU.
(c) | Derive overall transfer function of negative feedback closed loop control system. | 07
(5) | Al[ed slsdils selps U $2l6 [MRHe] 2l s §52lel Noil, 09
OR
Q.2 | (3 | Find time response of transfer function F(s) =————— using inverse 03

(s+3)(s—4)(s-3)
Laplace transform.
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gedd] QU 2l slHell GUALIL 53l 2leus 552Uel F(s) =sz—3> o\
21eH Rl 2114l

(b)

Derive order and type of following control system

_ (s+4)
1) G (S)_s3 (s2+10s+4)
2) G(s)=

04

(A1)

s(s+3)
: (s2+75+12) -
i1 Aef] (AR [A2HeA)l B11SR el USIR Huid)
_ (s+4)
l) G(S)_s3 (s2+10s+4)
2) G(s)=

oy

(©)

s(s+3)
(s2+7s+12)

Derive the transfer function of following electrical network. Assume that R1=

150Q ,R2=490Q, C1= 100 mF, C2=500 mF

R1 C1
O 1k - o
R2
Vin Vo

c2
L= T O

07

©)

{lAstl 5A5154 Aeds Hiell 2lesR 552 Hoidl. Y1l 3 R1= 150Q ,R2=
490Q, C1= 100 mF, C2=500 mF.
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()

Derive the rule of block diagram reduction technique for moving take off point
before the block.

03

W33

()

o) Sefl Udi 25-ls Ulge WASAL HIS 6dls SIUIAM R552Uel 5[ 501)
[yy Aud),

o3

(b)

=)
s(s+4)(s+5)(s2+13s+42)
Determine the poles and zeros of the transfer function and Plot the pole-zero

The transfer function of a system is given by G(S) =

04

(“)

configurations in s-plane.
(s—4)

(1M} 2led§R §521el G(S) = - RS G D GRL AN H] 211d d)
detl Hi2 Uld Wal A1 HAdl Wal dal s- Qel Hi Wdldl.
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(©)

Find transfer function from given block diagram using block diagram reduction
technique.
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Q.3

()

Draw signal flow graph from given block diagram.

Y(s)
.
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W33
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(b)

Determine the poles and zeros of the system, whose transfer function is

247s+12 . .
given by H(s) = % and Plot the pole-zero configurations in s-plane.

§2+48s—

04

(“)

s24+7s5+12
s2+8s-9

Bof 2l §5Uel H(s) = S1A detl Ul Uld wal AR Aad] wa

dal s- Wel Ui Wdldl.
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(©

Find transfer function from given signal flow graph.
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(5) | Hd AU g6l ALsHiel] 2l 552Ut k). 09
R 1 as C
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Q.4 | () | Define following term. 03
1) Steady state error.
2) Steady state time.
UsL4 | (M) | «llAell loea cuAllRId SR, 03
1) 5l 22 ¢d.
2) S| Rau(dstl YH.
(b) | Explain in short: Mars rover control system 04
(W) | ¢SHI AUl U AR 219 [ieH oY
(c) | Explain the time response of first order control system subjected to unit impulse | 07
input.
(5) | Ylte ey geiyea il UdH w1SR $2ld RieHedl yHU uldelld | o9
YHodl.
OR
Q.4 | (&) | Define following term. 03
1) Damping ratio
2) Peak time.
U4 | () | oflAell oea cluALRId 53, 03
1) SloL RN
2) Uls yu.
(b) | Define following term. 04
1) Disturbance
2) Sensitivity
() | ollAsil A0t AR 530, oY
1) (Sreuley
2) Adesiilddl
(c) | Explain the time response of first order control system subjected to unit step 07
input.
(5) | Ylete U Betyea witlst YerH w152 5219 RieHell YHA Uldeild yuesdl. | o9
Q.5 | (a) | Classify controller. 03
UsL5 | () | adlsel s: [, 03




b i is g 10 04
(b) | The transfer function of closed loop control system is given by F(s) e
Find out
1) Damping ratio.
2) Maximum overshoot.
(W) | oy qu 521d [RUs] 21U s §5Uet F(s)#‘(;s) GRIAMNUAMI A1 . dl | ¥
ol Aetl ofl slHd 2AE.
1) Suilar RN,
2) UEdH »1dRQ[2
(c) | Explain PI control action for closed loop control system. 07
(5) | 56l qu 5216 (U UL PI [(d-1L (531 yudl. 09
OR
Q.5 | (a) | Draw input and output waveform of I controller. 03
UL5 | ) | 1 [cAd5Ase] oe1ye wa 1By ddsli )R, 03
(b) | Consider the unit step response of unity feedback control system whose openloop | 04
transfer function is G(s) :ﬁ. Find out Peak time.
(@) | Y42l slsAs 5214 (Mol Y[ele U R\eUal eIl 4l s MUt gU | oY
21182 §5%Uel G(s) =1/s(s+1)) €A dl Uls A4y Al
(c) | Explain PD control action for closed loop control system. 07
(5) | ot qu 52ld (12 UL PD 5216 A 521el qHdl. 09




