Enrolment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - SUMMER 2025

Subject Code: 4344102 Date: 15-05-2025
Subject Name: Control Engineering

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: 03

Control system
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Controller
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(b) List the requirement of ideal control system 04
¢V el (R uUAlHL 2 1ausARALA ULEL il o¥
(¢©) Define open loop control system. Explain with block diagram. Give its advantages, 07

disadvantages and applications.
(8)  2llu- U 52ldd [RReH L vl UL oells SRUAH &RLAHAL d-L SRIEL ARSIUEL 24 09
GuUlaLL oL,
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(¢©) Define closed loop control system. Explain with block diagram. Give its advantages, 07
disadvantages and applications.

(8) selloy qu 52ld R1Reu | vl UL 6ells SRUAH &IRLAHAL dril SRIEL IARGRUIEL 44 09
GuUlaLlL L.

Q.2 (a) Define: 03
Transfer function

Poles of a transfer function
Zeroes of a transfer function
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Q.3

(b) Give the advantages and limitations of transfer function.
() 21-A5R §52AA-L SIRAEL 2 HAUTERAL 41Ul

(©) Derive the transfer function of the given system.
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(@)  Find the characteristic equation for the transfer function having poles at :
P1: -1, P2:-2.5, P3 =35

NN

(D) AR Yoo gl yAddl 248 §52A HI2 ledQLs A+sL AL
Pl=-1,P2=-2.5P3=3.5

(b) Explain mason gain formula

(6 34 38 gl AHoAl.,

(©) Derive mathematical model (Transfer function) of armature controlled dc motor .
(8) AR [RIRA A Hid 2(SUlds HISe (2148 §52U-t) Haell,

(a) List standard test signals . Draw the standard test signals.

() uH19esd UL ASAAL ALEL eirtlal. UHIRLe UL sl EIRL.

(b) Give Force voltage analogy List all the parameters for force voltage analogy.

() sl dlc2oy Vil L. S Al D1 HIZHAL olell WRHIQUAL A€ 4.

(¢©) Draw and explain with derivation time response of 1 st order system for unit step input
only.
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(8)  g5d Y2 RuU 8y2 HIZ 1 el ISR ReH-Al AU Ulcdeita €RL w4 SRAAA A1e Axextdl.,
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Q.4

(@)

()

(b)
(«)
(c)

(8)
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C)
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C)

Define :
Transient Response
Steady state response

SIRITEATNE
a(31s uldeila
RAUR R[A uldetia

Give Force current analogy List all the parameters for force current analogy.
S 522 -1l 24Ul S10 522 ViIelgy) 1L ol WRHIRL ULel 2414l

Derive the Steady state error (eg) & error constant (k,) for step input for type 0, 1 & 2
systems.

USR 0, 1 4 2 RiReMl MI2 22U B2 HIZ 28] 222 AR (o) 2 AR 51222 (k,,) Haell.

Define:
Rise time
Delay time
Peak time

| DL
Geu A1
(Aeiot A1
Uls A4

Define Stability. Give necessary conditions for stability.

RERCAL -l cuvul AL RERAAL 112 953 AL 441Ul

Derive the poles and zeroes of the given transfer function. Plot the poles and zeroes on the

S-plane and determine the stability of the system.
"F(S) = (S'2+4S+3) / ("2 +2S +1)"

U 21-AFR §52AAAL gell 4 U Honell, S-1e- UR gell 24 A 2l odctiell 24 R+l

R S5| 82U,

"F(S) = ("2 + 4S+3) | (S'2 +2S +1)"

OR

Define:

Maximum overshoot
Settling time

steady state error

L AWML
HSTIH 2AR8[2
A2(co1 A
RaR Ruld o
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Q.5

(b) Classify Control system stability according to location of the roots of the characteristic
equation in detail.

(¢ cle@QLs AHSWAL 32 AL 22U AFAR FRPAQLURUAlAL RERAIA (ddtdaR adlsd s2U.

(¢©) Using Routh Stability criteria, Find out the stability of a system with characteristic
equation as:

S5+2S4+2S3+4S2+11S+10=0

N

(8) 32 RUAAL HIUESHL BuAIdL 5AA, 12 clat(Bis AW eRldd [Rireu-Al RERCL lel:
S5+2S4+283+482+11S+10=0

(@) Classify controllers.
Y [rinsl] aallset s

(b) Sketch output for following modes of controller for step change only.
Proportional
Proportional-Integral
Proportional -Integral-Derivative

-

(G0 g5t 22U Aoy HI2 AL S2letRL HISA HI2 2418y -l USRI
wuiRliHe
wulRlHed-8ud
WURlHA-Sud-3Ad

(¢)  Sketch the Bode plot for the given transfer function:
F(S) = 50S(1+0.25S)(1+0.15s)
Determine : gain crossover frequency, phase crossover frequency, Comment on stability

(8) A 21-AUS §5AA M2 olls relle 25U SR
F(S) = 50S(1+0.25S)(1+0.1S)
A5 SIRAVLAR Sl5A-2AL, 52 SIRAUIAR Slsct-A] Aledl D41 REUCAL UR (el 3.

OR
(a) Explain two position controller.
(1) o] Uil 52leR AMetl.
(b) Compare P, I and D controller in detail.
(@) P, 1ud D [2iatsl ([QatdarR quuHell s2U.
(©) Describe the concept of root locus in detail State the rules for construction of Root Locus.

(8) 2 disA-l Rigd o [BdAdar agid 52U 2 dlsA-il [HIQL AL [l ol
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