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Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Which semiconductor power device out of the following is not a current 
triggered device? 
(i) Thyristor              (ii) GTO 
(iii) Triac                  (iv) MOSFET 

 

 b) For reliable gate triggering of thyristors, it is advisable to employ 
(i) slight over triggering 
(ii) very soft triggering 
(iii) very hard triggering 
(iv) none of the above 

 

 c) A half-wave thyristor converter supplies a purely inductive load. If the 
triggering angle of the thyristor is 1200, the extinction angle will be ______. 
(i) 2400                     (ii) 1800 
(iii) 2000                   (iv) 1200 

 

 d) A single phase voltage source square-wave inverter feeds pure inductive 
load. The waveform of the load current will be, 
(i) sinusoidal                     (ii) rectangular 
(iii) trapezoidal                  (iv) triangular 

 

 e) Which of the following does not cause permanent of an SCR, 
(i) high current rating 
(ii) high rate of rise of current 
(iii) high temperature rise 
(iv) high rate of rise of voltage 

 

 f) Integral cycle control, 
(i) is very fast in action 
(ii) does not introduce sub-harmonics in the supply lines which are difficult to 
filter 
(iii) cannot be used on inductive loads 
(iv) can be advised only for loads with high time constants and limited range 
control 

 

 g) In a single phase full converter, for discontinuous load current and extinction 
angle ߚ >  .__________ each SCRs conduct for ,ߨ

 

 h) The most efficient gate-triggering signal for SCR is, 
(i) a steady dc level 
(ii)  a short duration pulse 
(iii) a high-frequency pulse train 
(iv) a low frequency pulse train 

 

 i) A driver circuit is required between the controller and the power circuit mainly 
for, 
(i) isolation                   (ii) voltage level change 
(iii) polarity change     (iv) necessary drive power 

 

 j) A single phase to single phase step-up cycloconverter changes f to 4f. Then, 
one half-wave of input voltage will give rise to, 
(i) two half-waves of output voltage 
(ii) four half-waves of output voltage 
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(iii) two full-waves of output voltage 
(iv) four full-waves of output voltage 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) What are the advantages of free-wheeling-diode?  
 b) What do you mean by latching current and holding current of an SCR?  
 c) Why turn-off time is greater than turn-on time?  
 d) What are the various ways in which an SCR can be turned-on?  
 e) A step down chopper has source voltage, sV  and duty ratio,  . What is the 

r.m.s. value of output voltage if, output current continuous? 
 

 f) Write down the conditions for inverting mode of operation of a single phase 
full wave controlled rectifier. 

 

 g) In a three phase semi converter, for firing angle equal to 900 and for 
continuous conduction, what is the conduction period of each SCR and 
diode? 

 

 h) For a single phase full wave converter, if the load current is ripple free having 
value I, then what is the average value of each thyristor current? 

 

 i) A TRIAC is connected between a single phase supply and a load. If TRIAC is 
fired with a delay of 900, what would a moving coil voltmeter across the load 
read? 

 

 j) Why the cosine waveform is used for designing a firing circuit?  
    

Q3 a) Sketch switching characteristics of an SCR during its turn-on and turn-off 
processes. 

(10) 

 b) What is the need of Snubber circuit and a series inductor for a thyristor? 
Explain with clear circuit diagram. 

(5) 

    
Q4 a) A single-phase transformer, with secondary voltage of 230 V, 50 Hz, delivers 

power to load R=10 ohms through a half-wave controlled rectifier circuit. For a 
firing-angle delay of 600, determine (a) the rectifier efficiency (b) form factor 
(c) voltage ripple factor (d) transformer utilization factor and (e) PIV of thyristor 

(10) 

 b) A single phase fully-controlled bridge rectifier feeding a resistive load at 
certain firing angle. Derive average and rms value of output voltage 

(5) 

    
Q5 a) SCRs with rating of 1000 Volts and 200A are available to be used in string to 

handle 6kV and 1kA. Calculate the number of series and parallel units 
required in case the derating factor (DRF) is 0.1. 

(10) 

 b) How is SCR different from GTO? What are the merits and demerits of GTO? (5) 
    

Q6 a) Explain the circuit operation of four quadrant chopper. (10) 
 b) Explain Boost converter operation with circuit diagram and waveforms. (5) 
    

Q7 a) Discuss the principle of working of a three phase bridge inverter with an 
appropriate circuit diagram. Draw phase and line waveforms on the 
assumption that each transistor conducts for 1800 and the resistive load is star 
connected. 

(10) 

 b) With waveforms, explain the working of a single phase AC voltage controller. (5) 
    

Q8 a) What are the advantages of pulse width modulation? Describe the technique 
of technique of single pulse-width modulation in detail with the expression for 
modulation index and RMS output voltage. 

(10) 

 b) Write short notes on SVC. (5) 
    

Q9 a) Discuss SMPS and UPS and differentiate between them. (10) 
 b) Explain principle of operation of the cycloconverter. Also, mention some 

applications of the cycloconverter. 
(5) 
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