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Answer Question No.1 which is compulsory and any Five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions : (2 x 10) 

 a) What are advantages of Isolated switched mode power supplies?  
 b) Draw the topology of a boost converter with multi outputs.  
 c) What are the drawbacks of Cuk converter?  
 d) What is modulation index for pwm control?  
 e) What are the advantages of unipolar switching scheme over bipolar switching 

scheme? 
 

 f) What are the advantages of Hysteresis band pwm over sinusoidal pwm?  
 g) Differentiate between soft switching and hard switching.  
 h) What is resonant inverter?  
 i) Differentiate between current-fed vs voltage-fed converters.  
 j) Draw the topology of a 3Ф-3Ф matrix converter.  
    

Q2 a) Explain the operation of a Flyback converter with suitable diagram and 
waveforms. Derive the expression for average output voltage. 

(5) 

 b) The average output voltage of a flyback converter is Vo = 24 V at a resistive 
load of R = 0.8Ω. The duty cycle is δ = 0.5 with a switching frequency of  
1 kHz.  The turns ratio of the transformer is a = Ns/Np = 0.25. Determine       
(i) the average input current (ii) Peak transistor current. Neglect the losses in 
the transformer and the ripple current of the load. 

(5) 

    
Q3 a) Draw the circuit arrangement of a diode rectifier fed boost converter and 

explain the power factor improvement with suitable waveforms 
(5) 

 b) Explain how isolation in the feedback loop is done in case of switched mode 
power supplies(SMPS). 

(5) 

    
Q4 a) Explain the Selected harmonic elimination switching scheme with suitable 

diagram. For a 3-Ф voltage source inverterderive the notch angles to eliminate 
5thand 7thharmonics. 

(5) 

 b) Draw the block diagram of implementation of Space vector modulation 
scheme and explain how the symmetrical gate pulses are constructed with 
suitable diagrams. 

(5) 
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Q5 a) Draw and explain the operation of a 3-phase 3-level inverter with suitable 
waveforms of phase voltage and corresponding gate pulses. 

(5) 

 b) Explain the soft switching principle with suitable diagram and explain the 
operation of a resonant dc link inverter. 

(5) 

    
Q6 a) Draw and explain the operation of a single phase resonant inverter with load 

commutation with suitable diagram and waveforms. 
(5) 

 b) Explain the hysteresis band current control PWM with suitable block diagram 
and waveforms. 

(5) 

    
Q7 a) Draw and explain the operation a 1-phase AC Voltage Controller with PWM 

control with suitable waveforms of output voltage and load current.  
(5) 

 b) Draw a typical HVDC transmission system and explain the control of HVDC 
converters with suitable diagram. 

(5) 

    
Q8  Answer any TWO : (5 x 2) 

 a) Active harmonic filter  
 b) Sigma delta modulation  
 c) Push-Pull converter  
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