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Q.1(a) 
CO1 

Differentiate between linear power supply and switched mode power supply (SMPS) based upon 
operating point. 

[5] 

Q.1(b) 
CO1 

List two application of SMPS in renewable energy harnessing. [5] 

   
Q.2(a) 
CO2 

Obtain small signal model of a Boost converter. [5] 

Q.2(b) 
CO2 

Obtain transfer functions relationship between small signal change in output voltage 𝑉  and 

small signal change input duty cycle 𝑑  in case of Boost Converter. 

 [5] 

   
Q.3(a) 
CO3 

Obtain transfer functions relationship between small signal change in inductor current 𝑖𝐿  

signal change input duty cycle 𝑑  in case of Buck Converter. 

 
[5] 

Q.3(b) 
CO3 

Obtain transfer functions relationship between small signal change in inductor current 𝑖𝐿  

signal change input voltage 𝑉𝑔  in case of Buck Converter. 

[5] 

Q.4(a) 
CO4 

Obtain input output current relationship of a Buck converter with at least one series non-
ideality. 

[5] 

Q.4(b) 
CO4 

Compare input-output relationship of current of non-ideal buck converter and ideal buck 
converter 

[5] 

   
Q.5(a) 
CO5 

Write a program for ATMEGA2560 microcontroller to produce one pulse of 10kHz with 50% duty 
cycle in same phase using TIMER1. 

[5] 

Q.5(b) 
CO5 

Design an embedded system block diagram for closed loop voltage control of DC-DC Buck 
converter 

[5] 
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