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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - V * EXAMINATION — WINTER - 2016

Subject Code: 3352405 Date: 29- 11- 2016
Subject Name: CONTROL SYSTEM FOR POWER ELECTRONICS
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attemipt 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.

AR ol ol ol

Q-1 Answer any seven out of ten. €211 1] 18U Uldell dlag 2], 14
Define: feedback

e ld 520 sleols

Draw block diagram of power electronics system

Ul4R o sgi-lsu 2leu i edls UM IRL

Define: Transfer function
e ld 530 2iaR 359

al CHEE S A

. . c(s) _ {(s+3)(s-5)
Transfer function of closed loop control system is given byr(s) e
Find out pole and zero of system

o(s) _ _(s+3)(5-5)

Y. selloadu w122 o 2legr §50d == = 69, dl dell Miet wiel oflRL Uikl
= = r{5)  s{s+2){(54+9)
5.  Draw unit parabolic input signal with its laplace transform.
y, il sl e y-dle Uatelidls Sdye dlode iRl
6.  Define : Rise time
¢ cAleqlld Ri: A 2150
7. Define: Pick time
e, clrarld si ls 2150
8.  Define: Servomotor.
¢ cAepld s Al Hir
9.  Write any two application of error detector.
. -2 Al 518 ol Guaialdl quil,
10.  Define: Stability
qo.  cAlvarld s 220ildlEl
Q.2 (a)  Find out transfer function from the given block diagram 03
R—p G2 -:(i Gl » T
H1 |«
WRA R (zy) il odlls seuaLH Uil givgr gesaq Hadl, 03
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R—m G2 -:(i a1 >
H1 |je——

OR
(a)  Explain in short: Effect of feedback on system gain 03
(w) &5 ULl glaois Al alaau A ur v o3
25
(®) Closed loop transfer function of control system is given by k) _ 03
R(s) s2+45+25
Find out & (zita)
[ ) hand - 25 bl s . . hand
(o) §2la wleey o sellnd @U 2l-uaR 55l <) = 9. dl & (zata)HaAL o3
33
a = = R(s) s2+45+25
OR
(b) & (ata) of second order closed loop control system 1s given by 0.5 find out 03
Maximum overshoot(Mp)
() D533 selisond qu sgld Alaeu -l & (zita) 0.5 9. dil Hselluw »ildrge dadl, o3
(¢) Justify: Air conditioner is closed loop control system 04
Y p y
(5)  WulEild 53l 2 Slar w sdiol qu szid Alaeus. oY
OR
(¢) Justify: Automatic washing machine is open loop control system 04
Y g pen loop Y
(s) Wil 53l Aieiuels digll wald w wiiud qu $gid Aleu 9. oY
(d) Explain Automatic water level control system with block diagram 04
p Y gr
(3)  wl2iuéls wiel AL dae s2ie Aleey A odis Slam o wutdl, oY
OR
(d)  Explain position control system with block diagram 04
(3)  lollad f2id allaan A odls JAlum o3 nuodl, oY
(a) Draw pole zero in s-plane for the transfer function 03

(s+3)(s—3)(5+5)
s(s+6)(s—2)(s+3+j2)(s+3—j2)

. . - 5) - e -~ ~ o, .
(1) . - (s+3)(s—3)(s+ oy o 03
2ivgt 58 G(s)=7 BTG GTar DT e st HL e AlRL €A,

OR
(a) Define following term with transfer fiinction. 03
a) Poles of transfer function
b) Zeros of transfer function

(w) 2l g5t o3 AL A capapld s 03
1) 202 §59ledell Uid
o1) 2leas g5Ueledl 212l

G(s)=

+3t -6t
®) " Find out transfer fanction G(s) from the G(t)= o 03
+3t | -6t . - -
©) Gy= T—2— wpll zi-aR §504. Gs) Hadl, o3
OR
(b) . . 5+2 03
Find out G(t) from the transfer function G(s8) =—5——
(s*—s—12)
. . 542 N
o 2 2 LI : 03
(\)  2laR 35U G(s) = 12)'&[8& G(t) Hal.
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(©)  Output response of control system is given by c(t)= 1+ 4e 14 4+ ge#t 04
Find out transfer function for unit step input

(s)  §2ia wilaed oAl wuGeue Al ct)= 1+ de ™14 + 9B, diydle Bu Syz  or
ERIETERPEL TR CT
OR
(c)  Consider unit step response of unity feedback control system whose open 04

1
loop transfer finction is G(s) = . Calculate rise time.

s(s+1)

(5)  dle 22udye w2 3-l2] sleols 2l lzeu o 2i2aR 35U G(s) o¥

Ts(s+1) Al
A5 215 ML

(d)  Find out limiting value of k such that the system whose characteristic 04
equation s + 10s% + (21 + k)s + 13k = 0 is stable

) dleeu s sy cugnlls wlsa s® + 1052 + 21+ k)s+ 13k =0 A dl w2 oy
k il 5lHd «l elailz 9litis sxell »uiel 2dlen 2201 iy

OR

(d)  The characteristic equation of feedback control system iss* + 20s® + 1552 + 04
25 + k = 0. Determine the value of k for marginally stable system.

(3)  lols $2ia allaan o aletdlls weilsan s* + 205 + 1552 + 25+ k=09.dl oY
AL Slud slitl s syell 2uudl wleen wigddl 22oie A,

Q.4 (a)  List necessary condition for stable and marginally stable system. 03
URAL Y (zy)  R2OHE el H1gp-iel 2ot e IR L szl ardl Al 41£] et 03
OR

(a)  Check the stability of the system having characteristic equation is s* + 4s3 + 03
6s?+6s+4=0
(w)  aletels ilsud s* + 45 + 65% + 65 + 4 = 0 il dlaeu -l w@olldlél asil. 03

(b)  Find out transfer function of given electrical network 04

VWW—WW— |

R1 R2
10 10

L
Ci) Viit) 1H % Vo

(1) Al SesElse Azl WiE 2l sesUeA Hadl, oY

+
R1 RZ
in

10
Ci) (1) 1H Yo

OR
(b)  Explain potentiometer as an error detector. 04
() el Hl2z A v 2523 ddls el oY
(c)  Explain proportional plus integral controller in detail. 07
() Wilairid ey Hélare $2ia A [Fadizel Ao, 09
Q.5 (a)  Explain the significance of feedback in a control system 04
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RA U (py)  52ld 2ileeu L 5laels o Heed L oY

(b)  Explain time response of first order control system subjected to unit step 04
response.

(1) Arilz 22y Aadla Wiz gee ke dgla adlaeu Al 2y daiiaagH, oY

(c)  Write transfer function of field controlled and armature controlled D.C. 03
motor.

(5) &l Segles v wulirdgies il Hiza o plagrésud quil o3

(d)  Determine the stability of the system whose characteristic equation is 03
2s* + 553 + 552+ 45+ 5=10

() ceiiils Al 25* 4 553 + 557 + 45 + 5 = 0ol 2fleeu Al 2eildlel o3
st

st ofe sfe ste e ofe ofe sbe sfee sheofe
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