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UNIT–I 

POWER SWITCHING DEVICES 

1) ExplaintheTypesofPowerSemiconductor DevicesandMentionAdvantages,Applicationsof 

PowerSemi-ConductorDevices? [CO2,L2][10M] 

2) a)Explain V-ICharacteristicsofPower Diode? [CO3,L2][5M] 

       b)NecessityofCommutation, What arethe TypesofCommutation? [CO2,L2][5M] 

 

3) DrawandexplainV-IcharacteristicsofSCRandItsworking. [CO3,L4][10M] 

4) Brieflyexplain aboutInsulated GateBipolarTransistor (IGBT)and it’sswitching characteristics. 

[CO3,L2][10M] 

5) ExplaintheResistancefiringcircuitwiththenecessarywaveforms. [CO2,L2][10M] 

6) BrieflyexplainaboutMetalOxideSemiconductorField EffectTransistor(MOSFET)andit’sswitching 

Characteristics.                                                                                                                      [CO3,L3][10M] 

7) Explainbrieflyvoltagecommutation and Draw theoutput waveforms.                             [CO2,L2][10M] 

8) AnalyzetheMOSFET usingitsoutputandtransferCharacteristics.[CO3,L5][10M] 

9) Explainbrieflycurrent commutationand Draw theoutput waveforms.           [CO2,L2][10M] 

10) A bipolar transistor has current gain β = 40. The load resistance Rc=10 ohm, dc supplyvoltage VCC =130v   

and input voltage to base circuit VB =10v. For VCES = 1v and VBES =1.5vcalculate, 

a) Thevalue ofRBforoperationinthesaturatedstate 

          b) ThevalueofRBforanoverdrivefactor5. [CO3,L3][10M] 

          c) Forcedcurrentgainand 

         d) Powerlossinthetransistor.        
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UNIT-II  

RECTIFIERS 

 

1) Explaintheoperationofsinglephasehalf wave converterwithR-

loadatα=60withnecessarywaveforms.Alsoderivetheoutput voltage,outputcurrentandRMSoutputvoltages.

 [CO6,L3][10M] 

2) ExplaintheoperationofsinglephaseFullwave converterwithR-loadwith necessarywaveforms.Also 

derivetheoutputvoltage, outputcurrentandRMSoutputvoltages. [CO6,L2][10M] 

3)a)Listthedifferentapplicationofphasecontrolled converters. [CO2,L2][5M] 

b)Whatisthedifference betweenhalf controlledandfullycontrolledbridgerectifier. [CO1,L5][5M] 

4)Asinglephasehalf waveconverterisoperatedfrom a230V,50Hz supply.If the loadisResistiveof 

value10ohms andfiring angleis60°Determine  

i)therectificationefficiency 

ii) formfactor 

iii) ripplefactor 

 

iv)Transformerutilizationfactor 

v)Peakinversevoltageofthyristor. 

[CO6,L3][10M] 

5) AnalyzetheaverageandRMSloadvoltageofsinglephasefullycontrolledrectifier withRLload.[CO6,L5][10M] 

6) Explainthe operationofThreephasefullycontrolled rectifierwith RLloadandalso derivetheaverage 

andRMSloadvoltage. [CO6,L2][10M] 

 

7) Explain the operation of single phase half wave converter with RL-Load with necessary wave forms. 

Alsoderivetheoutputvoltage,outputcurrentandRMS outputvoltages. [CO6,L2][10M] 

8) Analyzetheoutputvoltage,outputcurrent&RmsvoltageequationsofsinglephasefullBridgeconverterwithRLload.

     [CO6,L3][10M] 

9) Explaintheoperation ofThreephasefullycontrolledrectifier withRload andalsoderive 

theaverageandRMSloadvoltage. [CO6,L2][10M] 

10) a) A single phase full converter is made to deliver a constant load current. For zero degreefiringangle,   

theoverlapangleis15֯,calculatetheoverlapanglewhenfiringangleisa)30°b)45°andc)60° 

[CO6,L3][5M] 

b)Whatisthedifferencebetweenhalfcontrolledandfullycontrolledbridgerectifier.  [CO1,L2][5M] 
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UNIT–III 

CHOPPERS 

1) Derivetheexpressionforoutputvoltageofstepdownchopper withneatdiagrams. [CO6,L2][10M] 

2) a)Describethe principle ofdcchopperoperation. [CO2,L2][5M] 

b)Deriveanexpression foritsaveragedcoutputvoltage. [CO5,L2][5M] 

3) The buck converter has an input voltage of Edc=12V.the required average output voltage is E0=5V 

AtR=500Ω and the peak-to-peak output voltage is 20mV,the switching frequency is 25kHz.if the peak-

to-peak ripple current of inductor is limited to 0.8A,determine  

(a) the duty cycle 

(b) the filter inductance Land 

(c)thefilter capacitorC, and 

(d)the critical values of Land C.[CO5,L3][10M] 

4) What is a dc chopper? Describe various types of chopper configurations. With appropriate 

diagramwherevernecessary. [CO1,L4][10M] 

5) ExplainaboutControlTechniquesof choppers in details. [CO5,L2][10M] 

 

6) Explainthebuck converteroperation withhelpofdiagramand alsodrawtheoutputwaveforms. 
[CO6,L2][10M] 

7) Analyzeelementaryoperationofchopperwithwaveforms. [CO5,L5][10M] 
 

8) Explaintheboostconverteroperationwithhelpofdiagramandalsodrawtheoutputwaveforms. 

[CO6,L2][10M] 
 

9) The boost converter has an input voltage of Edc=5V.the required average output voltage is 

E0=15VAnd the average load current I0=0.5A. The switching frequency is 25 kHz. If the L=150µH 

andC=220µF, Determine  

(a) the duty cycle 

(b) the ripple current of inductor ∆I  

(c) the peak current ofinductor I2, 

(d)Theripplevoltageoffiltercapacitor∆VC,and 

            (e)the criticalvalues of LandC.                                                                                                         [CO5,L3][10M] 

     10) a) For step down chopper dc source voltage is 230v, load resistance is 10 ohm. The voltage drop across      

chopper when it is in ON is 2V. For a duty cycle of 0.4. Calculate  

        i) average and rms values of output voltage  

        ii) chopper efficiency.                                                                                                                    [CO5,L3][7M] 

           b) List some applications of dc chopper?[CO1,L2][3M] 
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UNIT-IV 

CYCLO CONVERTERS 

1) Explain the principle of operation of single phase to single phase step-up midpoint cycloconverter . 

 [CO2,L2][10M] 

2) Explain the operation of single phase to single phase bridge type step-down cycloconverter with R-L Load 

for continuous conduction mode.                            [CO2,L2][10M] 

3) a) What is meant by load commutated cycloconverter?        [CO1,L2][10M] 

b) Draw and explain bridge type step-down cycloconverter with R Load.                          [CO4,L4][10M] 

4) The input voltage to the cycloconverter is 120V (r.m.s),50Hz. The load resister is 5Ω and the inductance 

is L=40 mH. The frequency of theoutput voltage is 25Hz. If the converters are operated as semiconverters 

such that0 ≤ α ≤ the delay angle isdetermine: 

(a) The rms value of the output voltage. 

(b) The rms value of the load current .(c) The input power factor.                                      [CO4,L3][10M] 

5) Explain the operation of single phase to single phase bridge type step-up cycloconverter with continues 

mode.                                                                                                                                  [CO4,L2][10M] 

6) Draw and explain bridge type step-up cycloconverter with R-L Load for discontinuous conduction mode. 

                                                                                                                                               [CO4,L4][10M] 

7) a) Draw and explain midpoint  type step-down cycloconverter with R Load.                      [CO4,L4][10M] 

b) What are the applications of cycloconverter.                            [CO1,L2][10M] 

8) single-phase bridge-type cycloconverter has input voltage of 230V and 50Hz and load of R =10Ω. Output 

frequency is one-third of input frequency. For a firing angle delay of 300 , calculate  

(a) RMS value of output voltage  

(b) RMS current of each converter  

(c) RMS current of each thyristor and  

(d) input power factor.                                                                                                          [CO4,L3][10M] 

9) Explain the principle of operation of single phase to single phase step-down midpoint cycloconverter. 

                            [CO6,L2][10M] 

10) Draw and explain bridge type step-down cycloconverter with R-L Load for discontinuous conduction 

mode.                            [CO6,L4][10M] 
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UNIT-V 

                                                               AC VOLTAGE CONTROLLERS 

1) Explaintheoperationofsinglephasefullwaveacvoltagecontroller withresistiveload.[CO6,L2][10M] 

2) Draw and Explaintheoperationofsinglephasefullwaveacvoltagecontroller withR-Lload. 

                            [CO6,L2][10M] 

3) Brieflyexplain the operationofTRIACindifferentmodes.                            [CO6,L2][10M] 

4) A single phase voltage controller is employed for controlling thepower flow from 230V, 50Hz source into a 

load circuit consisting ofR=3 Ω and L=4 Ω. Calculate[CO4,L3][10M] 

(i) the range of firing angle 

(ii) the maximum value of rms load current 

(iii) the maximum power and power factor(iv) The maximum values of average and rms thyristor currents. 

5) a) Whatis meantbyacvoltagecontrollersandwhatarethedifferenttypes?       [CO2,L2][5M]  

b) Listtheapplicationsofacvoltagecontroller.                            [CO1,L2][5M] 

    6)   Explaintheoperationof TRIAC with R and R-L loads.[CO4,L2][10M] 

    7)    Explain about the singlephasehalfwaveacvoltagecontroller withresistiveload.      [CO4,L2][10M] 

    8)  AsinglephasehalfwaveacvoltagecontrollerfeedsaloadofR=20ohmwithaninput 

voltageof230v,50Hz.Firingangleofthyristoris450.Determine 

a)rmsvalueofoutputvoltage 

b)powerdeliveredtoloadandinput pfand 

c)averageinputcurrent.                                                                                                     [CO4,L3][10M] 

    9)   a) Draw and Explain V-I Characteristics of TRIAC.                            [CO1,L4][6M] 

          b)  Whataretheadvantagesand disadvantagesofacvoltagecontroller?                         [CO1,L2][4M] 

    10)  Explaintheoperationof TRIAC firing circuit. [CO2,L2][10M] 
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