Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION —

Subject Code: 3352405
Subject Name: CONTROL SYSTEM FOR POWER ELECTRONICS

Time: 2.30 TO 5.00 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. &21H il S1&UL Uldsil sl
Define: control system

e Rld, 52 52 2lze

Define: feedback

e Rld, 520 glgols

Define: system gain

o Pld 521: A

Draw unit step response and write its’ laplace transform.

34efl2 22 ZIRUIRA 2120 Bted def Qe 20510 QUi

Define: maximum overshoot
AR, 520 HsdlMH 2Aia292

Define :stability
Loy dld 520 2eoildll)

Define: rise time
Lo dld, $2:ADB 2194,

Define: transfer function.
AR, 520 2052 §594

© N 066 NN o s X Ao w2

Find out poles and zeros of given transfer function G(S)=

- . . __ (5+3)(5-9)
. WAL 20252 §5UA G(S)—m

10.  Write laplace transform of G(t)= e*t
10.  G(t)= e*t< @l 2izsld quil,

Al Uid 244 A2 Hoal.
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Q2 (@) Plot poles and zeros in s-plane of the transfer function G(s)=—1(s +4)(1+25)
2(s2+2)(1+55s)
N : 2 N ~ ~ ~ N NS
AR () 2iz52 5591 G(s)=w ERE FIRIC R RITICENE Y FIRA IR
~ 2(s24+2)(1+5s)
OR
(a) Determine the poles and zeros of the transfer function G(s) = k(s+8)

. . k(s+8) NN ~ ~ o~ ~
(¥) 28R §5UAG(s) - CTDGTSGE D I ERNICEAE R IR T

_s(s+4)(s+5)(sz+13s+42)
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Determine the stability of the system whose characteristic equation is s* +
s3+552+45+4=0
24 dlawlls Alse st + 53 + 552 + 4s + 4 = 0aoil 2122 <l w20{ld)2]
Hodl,

OR
Determine the stability of the system whose characteristic equation is s* +
753 +10s2+14 =0
204 dlawlls Alse st + 753 + 1052 + 14 = 04wl 21224 <l 220{l€]2l
Hodl.
Using R- H criterion, determine the relation between K and T so that unity
feedback control system whose characteristic equation is
s3+10s%+ Ts + K = 0 Become stable.
R- H 51922114 <l GuAlaL 521 4 suud dleells 4+lszens® + 10s?2 + Ts + K =
0 wizfl K ol T Al 4ois Ml s ovell wdlzey 220 ot

OR
Determine the value of K such that the characteristic equation is s3 + 7s2 +
18s + K = 0 Become stable.
U clabils ls20L s3 + 752 + 18s + K = 0 WL K il $lud Al s ol
Yle2y 22019 oid
Find out transfer function of separately exited d.c. generator.
Auzzel]l visaszs Ll B2 o 2iwgr §5U4 HAAL.

OR
Find out transfer function of potentiometer as an error detector.

izl Hlza w1z {2522 ddls 4 20252 559 WAl

Draw block diagram of air conditioner system.
212 58lauAz dlzau Al odls SLALM 2121,

OR
Draw block diagram of closed loop dc drive.

sdlod gy Ll g1a <Al odls SLUAH 2Rl

Draw transient time response of second order control system with necessary
specification
oroil 2uBlsRl A1 A5e R 5214 Al Al 2iiliz 2190 Al izl

OR
Classify controller used in closed loop control system.

AL GU 5214 dl2H HL AURLdL 521824 Q{5 530,

Describe the effect of feedback on system gain in closed loop control system.

sl QU 5214 Hlz2H, <Al A5 uR gleots <l 24z qudl.
OR
Describe the significance of feedback in closed loop control system.

SAl gU 5214 124 HL glgols o Heed dHMAl,
Find out transfer function of field controlled d.c. motor.
sles s2ies Sl Hizr 4 2izgr S50 HAAl,

OR
Find out transfer function of armature controlled d.c. motor.
2HAU2 52168 Ll Hi2z o 2257 5504 Hadl.
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Find out G(t) from G(s)=

DA dlald 212504 <Al GuAldL 53 4 G(s)=

-

-

(s+2)

(s+9)(s+4)

using inverse laplace transform.

(s+2)

OR

(s+9)(s+4)

Higl G(t) Hadl.

Find out G(s) from G(t)= % using laplace transform.

draly 2izsHedl Gualol sAU4G(t)=
Explain time response of first order control system subjected to unit step

input function.

(t+1)

5

Higl G(s) Hadl.

4efl2 22U Y2 HIZ NAH 2182 5214 lweH Al 2154 AUl dHmal.

OR

Explain time response of first order control system subjected to unit impulse

input function.

A4efl2 Sruey Sayz HIZ ULH 212 5204 AlzzH Al 2190 A2l qHmAl.

Explain automatic water level control system in detail
2I2IHElS di2z dad 5219 2dlzeH A (AR 4l dxmal.

Compare open loop and closed loop control system with four points.
SISURL 212 HEL A2 24 QU il 5818 QU 5214 22y« qvdl,

Find out transfer function VVc(s)/\VVg(s) of given electrical circuit.

=

A

di1h

O ™

A

L

<il2l 502 4 2iz57 5524 Ve(s)/Vg(s) HaAl.

=

O

A
A

di1h
L

Closed loop transfer function of system is given by G(s) =
Calculate damping ratio.

sAlAgU Hlz2HAl 21257 504 G(S) =

S2455+25

H12 $¥d[oL 3]A1 Al

S2455+25

Determine stability of a system whose characteristic equation is s3 + 5s2 +

4s+2=0

2Uud dlawlls Alszel s3 + 552 + 4s + 2 = 0 Hz2H <l 220{l<l2] Haal,
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