Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Summer-2026

Subject Code: 4350902 Date: 19-05-2026
Subject Name: Power Electronics & Drives
Time: 02:30 PM TO 05:00 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) | Draw symbols and equivalent circuit of MCT and GTO. 03
Usll | (4) | MCT e GTO «il (Aroild ua s(sddde dl5e elR). 03
(b) | Explain two transistor analogy of SCR. 04
(W) | SCRel R 2ileoh222 WsilE) %) YAl oY
(c) | What is commutation in SCR? Explain class C commutation 07
in detail.
(5) | SCRHUL slijealel Aed 2j? sdld C sljealel (ddiedl 09
YHodl.
OR
(c) | Explain construction and working of IGBT giving suitable 07
diagrams.
(5) | AU w1g(AB) W] IGBTel 2Uell del s12] uHomd) 09
Q.2 (a) | Define latching and holding current of SCR giving 03

characteristics of SCR.

ust.2 | () | SCReil dlaigilsdl w1yl SCRell @191 wal €165 532 <l 03

UL 1Y),

(b) | Explain in short the use of freewheeling diode with necessary 04
waveforms.

(W) | % dAdsld u1d glesldlor swls ol GuUAL 2sui oY
U4,

(c) | Derive the expression of l¢cand Eqc for 3 @ half wave rectifier. 07

(5) | 3D &ls Ad I5CISIUR ol Iy, ¥4l Egceli Yol Aad). 09

OR
Q.2 (a) | Draw the complete protection circuit of SCR covering all the 03

different protections.

usl2 | () | wul WISl 4 441d3] Adl SCR il dyul ul2selst ulse 03

el
(b) | Explain in short self-commutation of SCR giving waveforms. 04
(W) | A48l M U] SCRe] Aes-5112Q1el 25HI AHdl. oY

(c) | Derive the expression of lgcand Eqc for 3 @ full wave rectifier. 07




(5) | 30 §8 Ad EEISIUR <l lgc, el Eqeoll Yoll Hordl, 09
Q.3 (@) | Draw the circuit diagram and waveforms of 3 ® full wave 03
rectifier.
U3 | (W) | 30§ Ad I5CLsIUR ell A5 SIUIAIM dedl AR €. 03
(b) | Explain full wave controlled rectifier using LR phase shift 04
control with circuit diagram and waveforms.
() | Al52 SIAAM dell Aasld W] gd Ad 52165 Is2sIAR oY
ol LR 52 (152 21 yHdl.
(c) | Explain class E chopper giving necessary circuit diagram and 07
waveforms.
(5) | Ulse SRUIAM wa Adslyy ] s6ly E AR 09
UHAl.
OR
Q.3 (a) | Draw the circuit diagram and waveforms of 6 @ half wave 03
rectifier.
usl3 | 4) |6 elsddIselsiaell ulse S del ddsiy €11, 03
(b) | Define the following with reference to rectifiers: 04
1) Rectification efficiency 2) PIV
3) SUF 4) Ripple factor
(W) | 353151 ol AeeiHi«{1A 106 of] cutul 2414, oY
) 352181521 N s2AR{l )Y PIV
3) SUF ¥) 2lud 3seR
(c) | Explain half bridge inverter giving necessary circuit diagram 07
and waveforms.
(5) | e ulde S W dashad Yl sls (6l Bead 09
UHd,
Q.4 (&) | What is controlled rectifier? Give its applications. 03
Usl4 | () | 521653ses1dR w2d 9)7 Wil (e 9lert 3 (Ul 03
(b) | Explain step down chopper. 04
(W) | 22U SIGel AIUR UMl oY
(c) | Explain multiple pulse width modulation giving necessary 07
waveforms.
(5) | %3] ddsld Ayl Hlcud uex (dse Hlsyalel Yuxxd). 09
OR
Q.4 (@) | How power electronic controllers are useful in energy 03
conservation?
ugld | (1) |uldR 8asellels s2ldy el semdelel Ui 3dl ld 03
GuAlafl &l B2
(b) | Explain step up chopper. 04
(W) | 22U Y AYR Yuodl, oY
(c) | Explain sinusoidal pulse width modulation giving necessary 07
waveforms.
(5) | %3] ddsid W] AAlesd ued [(dse HIsyaALledl 09
Y44,
Q.5 (a) | Draw the block diagram of DC drive. 03
usls | (1) | SLL siod el odls SRIAM R 03
(b) | Give the advantages of Electric Drive 04
() | 9a[525 519d =l §IAEL ML 2
(c) | Explain Single Phase Full Converter Drive giving necessary 07

circuit diagram and waveforms.




(5) |03 Alse SRUIAM M dashd wl Ridd b» §d 09
500133 S16d AHd).,
OR
Q.5 (a) | Draw the block diagram of AC drive. 03
usls | (1) | A Al siod ¢l edls SiRIAM LR, 03
(b) | Draw the circuit diagram of variable voltage, variable 04
frequency speed control of three phase induction motor.
(@) |9l 52 95521el Hlell ARA A dlezas, ARA A [§5d] oY
[Rus 5214 ol A(s2 elUIAM 1R,
(c) | Draw and explain mid-point cycloconverter with purely 07
resistive load.
(5) | el A»Red dls vl (S UlHe HlUSElsede €12 wa 09

{How1dl.




