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Fifth Semester B.E. Degree Examination, June/July 2024

Power Electronics

Time:3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
I a. With neat circuit diagram, input and output waveform, explain the different types of power

electronics converters. (10 Marks)

b. Explain the control charrcteristics c,fthe following: (i) SilR (iD BJT (06 Marks)

c. List applications rtf power eler;tronic system. (04 Marks)
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2a.
b.
c.

OR
With neat circuit diagram, explain the diode characteristics.
With neat circuit diagram, explain the Freewheeling diodes with RL load.

Module-2
Draw static characteristic and switching characteristics of a MOSFET and

switching characteristics of a MOSFET.
For the transistor switch of Fig.Q3(b) has the following parameters are given

Rs: 0.75 O, Vsp = 1.5 V, Vcs: 1.0 V, Rc: 11 O and Vcc:200 Volts. Find:
(i) The value of Rs that results in saturation with over drive factor of 5
(ii) Forced B1
(iii) The power loss in the transistor

V..

OR
Explain the different types of base drive control circuit for BJT.

(08 Marks)
(08 Marks)

explain the
(10 Marks)

Vs: l0 V,

(10 Marks)

(14 Marks)

The revsrse recovery time of a diode is t..: 3 ps and the rate of fall of the diode curent is

9: ,O A/ps. Determine: (i) The storage charge Qp and (ii) The peak reverse current Ipp.
dt

(04 Marks)

3a.

b.

4a.
b. A simple transistor switch is used to connect a 24 volt DC supply across a relay coil, which

has a DC resistance of 200 fr. An input pulse of 0 to 5 V amplitude is applied through a

series base resistor Rs at the base so as to tum ON the transistor switch. Calculate:

(i) Ics
(ii) Value of Rs required to obtain over drive factot of 2 

.(iii) Total power dissipation in the transistor that occurs during the saturation state.

Fig.Q3(b)
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5a.
b.
c.
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,24V

5v

Fig.Qa@) (06 Marks)

Module-3
Explain the v-I characteristi., of scil-. .-. ^-^)^ ..*^6+ ^.re/-p 

(08Marks)

il'G;" transistor an;i;ty, derive l expreslio"^ry|Tod." current of SCR' (08 Marks)

If the latching "ro"rt 
in tli" circuit rho*rii, Fig.Q5(c) is 4 mA' Obtain the minimum width

;fA" gating"pulse required to properly turn-ON the SCR'
L

l0ov

Fig.Qs(c) (04 Marks)

OR

a. How many SCRs are required in a series string to withstand a DC voltage of 3 500 volts in

steady-state? If the SCRs have a steady-state vof11g" rating of 1000 V and the steady-state

derating factor ;0t; ;*-*g the minimum di{ference in the leakage current of SCRs to

be 10 mA. Calculate the valuelf voltage sharing resistance to be used' Draw the circuit

,t owirrg tfre SCns ,na iht 
'oltuge.sharin! 

resistance' 
[::ilH3b. Explain RC full-wave triggering circuit'

; ffii;i; i;n ;;s;;ag "I'l"i,. 
" (06 Mark$

a.Withneatcircuitdiagram*o*u,"ffinsing1ephasesemi-converterwithR-load.(08 Marks)

b. With neat circuit diagram and waveform, explain single-phase full converters with RLE

load. (12 Marks)

OR

a. with the help of neat diagram and explain the operation of single phase bidirectional AC

b. An AC voltage controller with oN-oFF control has an input of 230 v, 50-Hz is connected to

a resistive load of 20e. The circuit is operating with the switch oN for 30 cycles and OFF

for 30 cYcles. Determme :

(i) RMS outPut voltage, cuffent
(ii) lnPut Power factor.

c. Wt V rfro.t duration puises are not suitable for inductive loads?

(05 Marks)
(05 Marks)

Fig.Qa(b)

Fig.Qs(c)
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Module-S fi..JModute-S tt/
a. With the help of a circuit diagram, d;*Tiu; thrrryryt#tstep-down chopper *,,frl,,|""Xi,

b. With the help of a circuit diagram, describe ,tr"&W:n of set-up chopper' (06 Marks)

- .:- u.:- Ao/^\ h,o a reristiu*ic# of R : 10 Q and thq rnput voltage isc. The DC chopper in Fig.Q9(c) has a resr ofR: 10 Q and

v.:1io voits, when tt. "ntpp"t.Y,l:ffi:-9,I:'*{?tJ+:ffi :4il"I',fl .Y":},'"::*:ffi fili*,rt#.?N"'liliill-LT
the chopping t"qu"nlyl;;:- i'kH, liffis cycle is 50%. Deternfiffi'

8, *mn:,:Hffi"1F;hP -{r'
iiiil rhechoppet"'ffi:tl#W"rthechopper. qi
(rg rhe effective input 

^ 

,Tf'"', 
Uq,, * \ r,,ui#
ffi,Itt v01 F

L -l,l

sf- '7A
S" *T

,\1 t ^s,'Y1 
*

I/" -' ,':ffiffi '' (08 Marks)

r0 a. r*,*ffihase turl-bri.r"#'"t"rationi,urryffi. , (l,Marks)

b. With the hetp of near sketch". m;;;;-q"- ffi;.rms, exPjfltht "r,tff[lX-:l

Figffic)
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