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Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitably assumed. 
 

 

1A. Design a boost converter with input voltage being 12V; output voltage is 20V; load 
resistance is 4Ω; switching frequency of 20kHz. Assume the current and voltage ripple 
as 1% of their respective average values. (02) 

1B. If a cuk converter is used to meet the specifications of Q1A, design and evaluate with 
respect to boost converter designed in Q1A. (08) 

   
2A. Explain the procedure for designing an inductor. (05) 

2B. Show that a buck-boost converter operates in DCM when K<Kcrit and derive the 
expressions for K and Kcrit. Derive the expression of converter voltage gain. (05) 

   
3A. A Flyback converter is fed with an input voltage of 12V. The converter drives a 5V, 

10W resistive load. Draw the waveforms of load voltage, magnetizing current , source 
current and the current and voltage across MOSFET/s. (05) 

3B. An Isolated Full Bridge DC-DC converter is fed with an input voltage of 12V. The 
converter drives a 5V, 10W resistive load. Draw the waveforms of load voltage, 
magnetizing current , source current and the current and voltage across MOSFET/s. (05) 

   
4A. Represent the buck converter by its small signal equivalent circuit model using circuit 

averaging technique. (03) 

4B. If the Peak Current Mode Control, with slope compensation, is implemented in the 
buck converter of Q4A, modify the equivalent circuit diagram of buck converter with 
peak current mode control. (07) 

   
5A. Explain the motivation for the application of soft switching. (02) 

5B. With the circuit diagrams and relevant waveforms explain the working of a Resonant 
ZCS L-Type Buck Converter. Derive the expressions of the resonant inductor current 
and the resonant capacitor voltage. (08) 

  


