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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - V-EXAMINATION - WINTER 2015

Subject Code: 3352405 Date: 14/12/2015
Subject Name: Control system for power electronics
Time: 10:30 AM TO 1:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. £2IH il S1&UQL Aldell saled A1),
Define: Control system.
e Pild 530: s21d dlz2H,

Define: Feedback.
e Rld, 520 5leols.

Define: Transfer function.
AL, 520 21252 S5

Write Laplace transform of cosot.
COSOt.<, AlLalA 2iU510 dvil

Draw unit ramp function and write laplace transform of it.
4efl2 23U g5 2ldl del ALl 212510 Quil.
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Write an equation of time response of second order control system subjected
to unit step input function.

A58 2R 5219 Alweu 4 4<dl2 220 Sayz siualEl Hodl duin 4 aHlse dv,

Write any two applications of error detectors in control system.
21 Hlzau L w12z {2522 <l sisupl ol GuaibildL avil.,

Draw a basic circuit diagram of armature controlled D.C.Motor.
21HAU2 52168 Ll Hiz2 HIZ AL oddhls usl2 senam ezl

Define: Stability
qroy il 520 zeeildlll.
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Write necessary conditions for stability.
220{ldlZ] Hi2 <l 6r33l 2=dl il
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Explain with reason: Human body is closed loop control system.
51200 UYL AHMAL: HIRR, < 2302 2 sdls qu 2|22 €.

OR
Explain with reason: Automatic washing machine is an open loop control
system.
51200 L AHdl: 20212 Aleilo Halld 21 viiud gqu s2ia HlzeHe.
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(b)  Compare open loop and closed loop control system with any three points.
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(o) AU QU B 5810 G 5214 2224 A SITURL S HEL A1 AL

OR
(b) Draw a block diagram of field control of dc motor as an open loop control
system and Air Conditioner as a closed loop control system.
(o) Slal Hizz Al gles 5214 A vilud gu 521a dlzzH dils Al vid 212 58z Al sdio
U Azl <Al oals SPUAH 2R,
(c)  Find out transfer function of given block diagram using block diagram
reduction technique.

G4

R(S) + c(s)
s  G1 G2 G3 —

H2

H1

(5)  Oodls AU Lgsaa Al dd 4l Al oals senam gl 2izg g5 WAL

G4
R(S) /l( c(s)
+ . +
? G1 G2 G3 O
i +
H2
H1
OR
(c) Reduce given block diagram into single block using block diagram reduction
technique.
RIS) 2 )

(5)  Odls SLUAM g5 Al dld Al 122Ul odls SN A 25 0dls WL FAL

R(S)__ 2 _Cis)
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(d) Find out transfer function of given electrical circuit.
R, C
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(5) 2l Sastlset uslz 4 zizgz g5 HaAl,
.R1 Cl
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(d) Find out transfer function of given electrical circuit.
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R2 { L+
(3)  2udl Sestlset usle 4 ziwgr g5 HaAl,
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Q3 (@) Find inverse Laplace transform of G(s) :S;:—_lz

W3 (9)  G(s) = o Sedd anau zizgid {ondl,
OR
a i t2+3t+2
(@) Find Laplace transform of c(t)= BEr—
t2+3t+2

(#)  C(t) = —— < anaiy ziug Haal.
(b)  Using R-H criterion, determine the stability of the system whose
characteristic equation is given by 2s* + 2s3 +s2 +3s+2 =10
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R-H 515221l GuAlaL 521 4 2ua claieils uslso 2s* + 253 + 52 + 3s +

2 = 0l Alzay -l z26ildlZ] il
OR

Using R-H criterion, determine the stability of the system whose
characteristic equation is given by 2s* + 553 + 552+ 2s+1 =0

R-H 515221l GuaAiaL 521 4 2ua claieils uslso 2s* + 553 + 552 + 25 +
1 = 0l »lz2w <l 220{l<l2] 2lal.

Explain time response analysis of first order control system subjected to unit
impulse input with block diagram

34edlz Srue Seyz HI2 5220182 5214 Ul o 2154 <xuin wHls0 4 [dedupl
UHNAL

OR
Explain time response analysis of first order control system subjected to unit
step input with block diagram
4efl2 22U Y2 HIZ 5222132 5214 dlweH o 2154, iy uHlszel < [eaun
SR T
Explain PI controller with block diagram.
QL5 SALUM HIA Pl 52142 AHMAL

OR
Explain PD controller with block diagram.

QL5 SALUM A1 PD 52163 AHMAL.

The characteristic equation of a servo system is given byays* + a;s3 +
a,s? + azs + a, = 0. Determine the condition for system to be stable using
R-H criterion

Al dlzzH 4 alabils 4l ags* + a;s% + ays? + azs +a, = 0. 9. R-H
5192314 <Al GuALRL 53] A z2od 2224 Wizl A4l Hadl,
OR
Using R-H criterion, determine the stability of the system whose
characteristic equation is given by s* + s3 + 552 +4s+4 =0
R-H 51652804l GuAlol 53l < »iua claiiils u4lsel s* + s3 + 552 + 4s +
4 = 0aoll Hlzau | 220il<lZ] aniAl.
Derive transfer function of field controlled D.C.Motor
sleg s2les Sl Hize Hi2d 2052 5504 HAAl,
OR
Derive transfer function of separately exited D.C. Generator.
Azl visdes Sl ord2r Hizd 2ivgr 52 HAAL

Consider the system shown in fig. damping ratio is 0.5. find out the value of ,
1) Transfer function
2) K
3) Rise time

16 1 c(s)

VIV
R{S] ,T‘i W_ 5+0.6 S
K
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(b)
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(©)
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wudl dlzen Hiz oL 29041 0.5 9. dl |2l <l SlHd Haal,
1) 2izg2 59
2) K
3) AP 2154,

Explain in short: Automatic Tank level control system with block diagram.
25 HLAFAL 6als SPUAM 42 UL 25 dad 521d Hlzeu

Characteristics equation for feedback control system is given by

s3 + 2Ks? + (K + 2)s + 15 = 0. Determine the range of value of K for the
system to be stable using R-H criterion.

R-H 5165284l GwAloL 53l 4 »iua claieils u4lsel s3 + 2Ks? + (K + 2)s +

15 = 0 awil gleots s2ia leay w2 K Al $l1d <l sl ais.

For a system having transfer function Co)___ 64 Determine, damping

R(s) s2+4s+81
ratio (§).
516 w2 o 2izs2 f504 0= 5 i Taaflo 24l AL,
= A R(s) s%+4s+81
Draw a circuit diagram and block diagram of potentiometer as a error
detector.

izellAinlzz <Al w1z {2522 dls <l usl2 SAm 2id o0dls SPAUM 554 2Rl
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