Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - SUMMER 2026

Subject Code: 4344102 Date: 19-05-2026
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) List requirement of ideal control system. 03
(1) 241621 (GrRisrer vendlofl w3R1dlofl §1€] oloiid). 03
(b) Define: Control system, Plant, Controller, Feedback 04
(61) cyvaIRd s feiRinel wend), wdice, [G1Risls, Ul 0¥
(¢) Define open loop control system. Explain with block diagram. Give its advantages, 07
disadvantages and applications.

(8) 2Muol qu $21d A2 @vAIRIA $A. 6dls SRIAH A1) A404). dall SIRIEI 0Y9
SRGIUEI 2Hal GUAIDN @I,

OR

(¢©) Define closed loop control system. Explain with block diagram. Give its advantages, 07
disadvantages and applications.

(8) sAx qu [GrRise vendla uvaiRid s, odls il 2418 A349d). dol 09
SIAEL ASIRAEI Aal BUA2N I,

Q.2 (a) Define: Transfer function, Poles of a transfer function, Zeroes of a transfer function. 03
(1) carvaiRia s3: gloris? §52101, 2loRiS2 §5RUctall LA, 210152 5Uololl Qo 03
(b) Explain Mason’s gain formula. 04
(o) R2otatl clet 24210 24, 0¥
(¢) Explain the transfer function for RLC series and RLC parallel. 07
(8) RLC 2N4)% 210 RLC WAd HIB 2lo1S2 $52Uat AHA). 09

OR
(@) Give the advantages and limitations of a transfer function. 03
(1) 2102152 §5210i01l SIRAET 2401 HATEIRA A1), 03
(b) Explain rules to reduce block diagram. 04
(o) odls sl e2isdlall (G111 3o, o
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Derive mathematical model (Transfer function) of armature controlled dc motor.
A13AR [61RIAld SIA] Hlzze] 211(BIfds HISH (210452 §5RUat) AN,

Draw step and impulse test signals with their equation.

dHall 101 418 22U Vial Jaucd 222 RIAd] R,

Give Force voltage analogy List all the parameters for force voltage analogy.

SI] Al AP A1), S1 A1y Aol 1dIP) Hizall Al URHIRNG 1€)
A1),

Derive mathematical equations of field controlled DC motor with neat sketch of
circuit diagram.

A(S2 SIRUIAHGI uS 25U 419 [§eS [oRIFA s1Rfl HlzReil 211(RIfds 2als:el
Aadl.

OR
Define : Transient Response, Steady state response
Y IuA1RId 5: 21R1s uldeiy, ReR Reld uldeiy
Define: damping ratio, natural frequency of oscillation.
QUIUIIRIA $3): SaYTo1 22014, ol glscid] 2NA1A<ial.

Draw and explain with derivation time response of 1st order system for unit step
input only.

$5d Ylole 22U goiye Hi2 1d] 2162 [RAeHail SRARIG AHU UlAcid 2418 E1R] ol
A9,

Define: Rise time, Delay time, Peak time
QU S2A: e AH Y, [Ada A3, UIs AR,
State necessary conditions for stability.

[Fed1 HI2 %¥33] 2RA] ¥R,

Derive the Steady state error (ess) & error constant (kp) for step input for type 0, & 1
systems.

ESR\O Aol 1 [RAR2H] HI2 22U golye HI2 225] 222 AR (ess) V1ol AR slo2oe (kp)
adl.

OR
State Routh Criteria for stability.
eIl H12 38 HIVES ¥RIId].
Describe the concept of root locus in brief.

e disAdll Slaidre 24AHH] giol S,
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Q.5

(¢) 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) = (S2 +4S +3)/ (S2
+2S +1)"

(8) 210d gloRi52 $5RUctoll YAl 2Aal o AN, S-LAol UR YA Hal Rlodd] R4 Gialid)
al [RA2eHdl] Fe2dl aisS| 51."F(S) = (S2 + 48 +3) / (S +2S +1)"

(a) Explain multi position controller.

(1) 3 W10l $21d2 AHend).

(b) State the rules for construction of Root Locus.

(1) 22 As2otl [Tl Hiatl (G1R4D eI,

() Describe steady state error constants (ess) & error constant (kp) with type-2 systems.

(8) cigu-2 Reeaat #i2 223 222 R (ess) 2Hal AR Slo2eae (kp) of delot 52,
OR

(a) Write functions of Proportional, Integral and Derivative Controller.
(1) \igiRicid, go1dlarRd 210 332l $21¢R ofi SRIT duil.

(b) Explain PID mode controller.

(o) PID s $21c2 AxnA.

(¢) Derive root locus for below example.G(s)H(s) = (S+2)/(S+3)(S+4)

(8) oflAotl Gelser HI2 2 AISA AAA.G(s)H(s) = (S+2)/(S+3)(S+4)

*kk
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