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:

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.

I A

Q1 Answer any seven out of ten. £21H e[l S1OURL Aldstl wdled A1) 14
Define: feedback

oA Rild 5210 §leols

Draw block diagram of power electronics system

Y19z Seszidlsu dlzzu Al odls SR 2l

Define: Transfer function
ARl 5300 2152 552l

PO wo o

. L c(s) _ (s+3)(s-5)

Transfer function of closed loop control system is given byr ® = 669

Find out pole and zero of system

sdloaqu wlzeu o 2leese s SO = CHIEDg D3 iig 249 ol <l
= = A r(s) s(s+2)(s+9)

k'
5. Draw unit parabolic input signal with its laplace transform.
., Al 2izsld wE 3l dristidls Sayz dlqd zial.

6 Define : Rise time
o edvARild 52U A5 215U

Define: Pick time
Lo dld 521 uls 2154

7
9

8.  Define: Servomotor.
¢ cAARild 520 U4l HizR
9

Write any two application of error detector.
. ir-§les2z €l 51 ol Guaidildl avil,

10.  Define: Stability
qo.  cAvARild 531 220ildll

Q.2 (@)  Find out transfer function from the given block diagram 03
R—s G2 ~>‘{i Gl > C
HL |
URA R (my)  cllAAL oAy SPUAM UKl 2i5R e5uA HAAL 03
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Explain in short: Effect of feedback on system gain

25 HL Al 5leots <l wl2H A5 Uz w122

F 3

c(s) 25

Closed loop transfer function of control system is given by RG) = “274s725

Find out & (zita)

= ~ . c(s ~ - e
$214 HlzeH o salnd gy 2le s 55U () = £9. dl & (zita)HNAL.
~ = =" R(s) 52+45+25
OR

& (zita) of second order closed loop control system is given by 0.5 find out
Maximum overshoot(Mp)
A520HER SAlsng QU 5214 Alz2H L € (zita) 0.5 9. dl HsdlMu 2A4292 Hadl.

Justify: Air conditioner is closed loop control system
UHIE(A 520 212 séladr 21 sallo qu s21d lwaue.

OR
Justify: Automatic washing machine is open loop control system
UHLBA 520 2U2IHELs Algilol Haild o1 20U qu 5219 dleu 9,

Explain Automatic water level control system with block diagram
2121025 Wbl AL dad s21ia dlz2H A odls SJAAM AL HHMAL
OR

Explain position control system with block diagram
UlAlod 5204 224 4 odls SAM 43 UHAdl,

Draw pole zero in s-plane for the transfer function
G(S)_ (s+3)(s—3)(s+5)
T s(s+6)(s—2)(s+3+j2)(s+3—j2)

2ix52 5504 G(5)= (s+3)(s=3)(s+5) - R}

HIZ s-1ad, HL Uld o121 iRl
s(s+6)(s—2)(s+3+j2)(s+3—j2) =

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

21252 550 A3 <AlAAL A v il 52l
) 20252 559l WA
01) 21252 559l AL

. . et3t ye=6t
Find out transfer function G(s) from the G(t)=

+3t -6

t . ~ ~
G(t)= % Wiell 21252 §591 G(s) WAl
OR

. . 2
Find out G(t) from the transfer function G(s) = St

(s2—-s—12)

) ) 2 - -
2i%52 §591 G(S) :ﬁwﬂ G(t) 4.
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Output response of control system is given by c(t)= 1+ 4e ~14t + 9e*t
Find out transfer function for unit step input

-

s214 2dlz2u <Al 2UGzYy2 d2din o(t)= 1+ 4e 14 + 9e*tiy. dil ydlz 224 Sy,
HI2 252 §594 HAAL.

OR
Consider unit step response of unity feedback control system whose open

o 1 L
loop transfer function is G(s) :m. Calculate rise time.

3edlz 22udayz Hiz Adl2) sleots s21a 2dlzan o 2ivgr g5 G(s) =

-

. dl
s(s+1)

ASA 2154 AL
Find out limiting value of k such that the system whose characteristic
equation s3 + 10s2 + (21 + k)s + 13k = 0 is stable
Hlz2u 5 sy claiils 120 53 + 1052 + (21 4+ k)s + 13k = 0 A d-lL Hi2
K <l $1HA <l cfldlz 24l 5 o2l suud] dlzeu 2209 211

OR
The characteristic equation of feedback control system iss* + 20s3 + 1552 +
2s + k = 0. Determine the value of k for marginally stable system.

sleols s2ia 2w o alaeils udls s* 4+ 20s% + 1552 +2s + k=0 9. dl
Al S1Hd 2iHL S sxell Al Ul2eH HI-dl 22oid A,

List necessary condition for stable and marginally stable system.
22018 v HId] 2201a lway w2 <l or3<] 2wzl <l 41El orauAl.

OR
Check the stability of the system having characteristic equation is s* + 4s3 +
6s2+6s+4=0
Alapils uls20 s* + 453 + 652 + 65 + 4 = 0 Al 2224 <l 220{ldl2] Azl

Find out transfer function of given electrical network

VWA

R1 R2
10 in

L
Ct) Vsit) 1H 3 Vo

<Al2AL SesZlsa d2ad HI2 21252 o5l HAdl,

OR
Explain potentiometer as an error detector.

yizeilal Hlzz 4 212 {2522 d2ls agldl,
Explain proportional plus integral controller in detail.
Yulotdd vy H2oRd 52162 < [Azdizel A1mal.

Explain the significance of feedback in a control system
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s21d 224 HL 5lsols o Heed Apldl,

Explain time response of first order control system subjected to unit step
response.

Aellz 224 dladlel Wiz g2 wlER 21 dlz2H Al 21504 dxdigandl.

Write transfer function of field controlled and armature controlled D.C.
motor.

sleg s2les vid puHARs2Ies Ll Hizg 4 2iz5r8504 dvl

Determine the stability of the system whose characteristic equation is
2s*+5s3+552+45+5=0

labils 23l 25* + 55% + 552 + 45 + 5 = 09(l 22y <l zes{ldlé]
Y51,
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