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POWER ELECTRONICS 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :   

   10 × 1 = 10  

i) In a 3-phase controlled bride rectifier, with an inverse of 

overlap angle, the dc output voltage 

a) increases  

b) decreases 

c)  does not change   

d) depends on the load inductance. 
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ii) The second quadrant chopper operates in  

a) forward motoring mode 

b) reverse motoring mode 

c) forward breaking mode 

d)  reverse breaking mode.  

iii) A single phase full wave controlled converter supplying 

very high inductive load can operate in (V-I)  

a) 4 quadrants  b) 2 quadrants 

c) 3 quadrants d)  1 quadrant. 

iv) An R-C snubber circuit is used to protect an SCR 

against 

 a) false triggering b) failure to turn on 

c) switching transients  d)  failure to commutate. 

v) For an SCR, the correct relation between latching 

current )( LI  & holding current )( HI  is 

a) HL II <  b)  HL II =  

c) HL II
2
1

<  d)  HL II > . 

vi) The main reason for connecting a pulse transformer at 

the output stage of an SCR firing circuit is to 

a) amplify power of triggering pulse 

b) provide electrical isolation 

c) reduce turn on time of SCR 

d) avoid spurious triggering of SCR due to noise. 
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vii) In a three-phase semi-converter, the three SCRs are 

triggered at an interval of  

 a) 60° b) 90° 

c) 120° d) 180°. 

viii) Which semiconductor power device out of the following 

is not a current triggered device ? 

a) SCR b) GTO 

 c) TRIAC d) MOSFET. 

ix) If gate current increases, then forward break over 

voltage will 

a) increase b)  decrease 

c) remain same d)  none of these. 

x) In a controlled rectifier, a free-wheeling diode is required 

if the load is  

a) inductive b)  resistive 

c) capacitive d)  any of these. 

xi) In a three-phase to single phase full wave bridge 

cycloconverter, the number of SCR is  

a) 36 b)  18 

c) 12 d)  8. 
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xii) The output voltage waveform of a three-phase square 

wave inverter contains 

a) only odd harmonics   

b)  both odd & even harmonics  

c) only even harmonics 

d)  only triplex harmonics. 

GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. With the help of two transistor analogy of SCR, explain how 

positive feedback action takes place during turn on of an 

SCR. 

3. What is meant by commutation ? Explain with relevant wave- 

form, the complementary commutation of SCR. 

4. The latching current of an SCR circuit is 50 mA. The 

duration of the gate pulse is 50 μ s. Will the SCR get fired ? 

 

5. With the help of relevant circuit diagram, explain the 

principle of operation of step up chopper. 
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6. A single phase half-wave controlled converter is operated 

from a 220 V, 50 Hz supply. The load is 10 <0° Ω. If the 

average output voltage is 25% of the maximum possible 

average output voltage, determine (a) firing angle (b) rms & 

average output current. 

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. a) With a neat circuit & necessary waveforms, explain the 

operation of a three-phase full converter. Assume the 

load to be R-L-E type. Also obtain the expression for its 

output voltage. 

 b) A battery is charged by a fully controlled single phase 

converter as shown in figure. The input supply is 35 V 

at 50 Hz. The load consists of a 22 V battery & a 

resistance of 3 Ω connected in series to limit the 

current. What is the minimum possible firing angle ? 

Compute the value of average output voltage.  

 

   7 + 3 + 5 
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8. Define an inverter. What are the different types of inverters ? 

Explain the operation of a three-phase 120° mode VSI. Draw 

schematic circuit diagram & relevant waveforms. Assume 

star connected resistive load. The sequence of firing of 

various SCRs should also be indicated in the diagram.  

   2 + 3 + 10 

9. a) What is a cycloconverter ? What benefit does it offer in 

comparison to inverter ? 

 b) With the help of a schematic diagram & relevant 

waveforms, explain the operation of 3-phase to 1-phase 

cycloconverter. 

 c) What do you mean by blocked group operation & 

circulating current mode operation of a cycloconverter. 

 d) Mention the application of cycloconverter. 3 + 6 + 3 + 3 

10. a) Draw & explain dynamic switching characteristics of an 

SCR. 

 b) An SCR has a gg IV −  characteristics given as 

gg IV  851 +⋅= . In a certain application, the gate voltage 

consists of rectangular pulse of 12 V & of duration       

50 μ s with a duty cycle of 20 ⋅ . 

  Find the value of series resistor Rg in gate circuit to limit 

the peak power dissipation in gate to 5 watts. 
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 c) Explain the advantages & disadvantages of power 

transistor, power MOSFET & IGBT. 5 + 5 + 5 

11. Write short notes on any three of the following  : 3 × 5 

 a) Effect of EMI 

 b) TRIAC 

 c) HF inverters 

 d) Constant current source inverter. 

============= 


