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Seventh Semester B.E. Degree Exar"nination, July/August 2021
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Power Electfibhics /,,

Time: 3 hrs. 
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r, "'t t;''-;ax. Marks: 80

Note: Answer altlqFIVE full questions. , 
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a.

b.
c.

What is Power ElectronicsZ ilitf, the help of block diagram explain it.

applications of power electronics.
With the transient model ofMOSFET explain switching its characteristics.

Compare between Bipolar Junction Transistor (BJT) and MOSFET.

What are the peripheral effects ofpower electronic convertor system?

Explain brie{y,,anf two types of power efpchonic convertors'

di .dv
Explain ] andlprotection fortr,an$istor. .i.,i;,,' df dt'

.**.*..'".

is.hig€ered by the pulse

R; LoJu

L=0,5;,tt

b. With the,,iwo transistor analogy of thyristor obtain the equation for anode current. (06 Marks)
c. Explain the operation of a.firlfwave RC trigge,rhg circuit with waveforms. (06 Marks)

a.u,Explain class B- LC',communication with necessary circuit diagram, waveforms and

equations. (08 Marks)

b. A UJT is used,1tp- trigger the thyridfor whose minimum gate triggering voltage is 6.2V. The

UJT ratingsliap'', r'1 = 0.66, Io S=ffismA, I,: 3mA, RB, *Rn, 5kC), leakage current:

3.2mA, Vp ="14V and Vv * lV. Oscillator frequency is 2KHz and capacitor c :0.04 pF.

Design the complete circuitS."'

a. Explain the working 6f single phase half wave controlled rectifier connected to resistive

load. Derive exp$b-ion for,the average DC output voltage and rms value of output voltage.--''i (08 Marks)

b. With the neal circuit diagram and releva4t waveforms explain the working of ON-OFF

control fo-r single phase AC voltage. Derive expression for rms output voltage. (08 Marks)
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waveforms.
ForthesinglephasebidirectionalACvolta[e.loontroller,delayangleso|tttlristor1a V;,= 00Jrsin314f ,50H2' Calculate :

areequalto ct,= or='_l.,'Theinputts v'=LLvlL srrrJr rr

,.:,

i) rms output voltage ', 
,

il) inPut Power factorll) lnput PUww^ ^*- 
tirarreh th 1-istors Ia and

iii) average cuffent. .1 .- rr,;* 
^6rh\llj ;' ;;;;t'orthYristors' (Fig' Q6o)'

R= 6i-.
;ir,, tfo =lao{L$lo&l?t

rie.Q0(b)
(08 Marks)

and quadrant
(08 Marks)

inverter.
(08 Marks)
(08 Marks)

; ' 'l':'l ^ -:-a:;'d',ron61 with circuit diagram- and

'' s of stepdown chopper f"t t'"tt::t':i:::^H't"m"i'"fta'geVot"n't
Explain the wortcrnl

waveform. Drive thelexpressions for uu"#r"" ou-puiuottuge vqarl' nns output'ot 
,0, Marks)

and ouqput power. t regulator'

Witnthehelpofcircuitdiagramandwaveformsexplaintheworkingotboos
Derive the expression for"peik to peak ripple'Oiitput """""i 

und peaklo peak ripple,}:'Q-lj

voltage.

If the conduction time of

find the new outPut voltage' (08 Marks)

' r::f:":r ir ' 

"n 

of single Phase' fu1l
Explain the operatrc,, -. ro --^r+i;+#rri

invertors supplying resistive load' Derive
(08 Marks)

;"".r*;;tn toto"tput RMS vottau;' 
-i--re ,.,,,rse width modulation and sinusoidal pulse

r :-- --^r+^^^''.^.'t"'filn irra,ttrby single pulse width modulatton an(r s,rur 
/oRMarks)

b.
4, v^t'rvv"^- - -' 

trol in invertst' y (08 Marks)

with

bridge

width modulation '!

,,,.ttt' ,"'"t oR

Withneatcircuitdiagratndndwaveformsexplaintransistorizedcurrentsource
"' 

d microelectronic relaYs'
Write short note 1n,,plia 

state relays' an

*"rf {. * {'
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