
Consider the boost converter in the figure. On the graph below, carefully and neatly draw the 
following variables: iL, vL, and current in the main switch (iQ). Also specify the most significant 
values (peaks and average value). Consider that you are operating in continuous conduction. 
What is the output voltage ripple (expressed in any way you prefer)? 

 

 
 
 
 
 
 
 
 
 



The figure below shows the circuit of a Ćuk converter. Please, derive the steady state expression 
for E/Vout in terms of the duty cycle D. 

 

 
 
  



 
For the circuit shown below, what duty cycle D is needed to obtain an output voltage of 12 V if 
Vin is 20V? What is the output voltage VDC of the converter box? Note: IL is the average current 
in the inductor. Please draw the circuit inside the converter box if there are only switches inside. 
 

 
 
  



 
Consider a PV module with the following characteristics: VOC = 48 V, ICC = 5.5 A, Pmax = 150 W 
when V = 30 V. What is the “maximum power resistance?” If your actual load resistance varies 
between 2 and 12 ohms which one of the three dc-dc converters discussed in class (buck, boost, 
and SEPIC) will you choose to operate the PV panel at its maximum power point? What will be 
the operating range of the converter duty cycle? 
 
 
 
  



 
Using this triangle waveform as your guide, sketch the output voltage of an inverter with an input 
voltage of 200 V dc and an output voltage with the following characteristics: 

- Peak voltage = 170 V 
- Frequency = 1/15 that of the triangle 

Indicate in the figures all important values. Assume that there is not filter at the inverter output.  
 

 
 
  



 
1.1) Consider an H-bridge single-phase inverter. Its input voltage is 48 V and its output voltage is 
27.15 Vrms. The modulation index is 

a) 0.56 
b) 0.7 
c) 0.8 
d) 1 
e) 1.25 
f) 1.76 
g) None of the above 

 
1.2) What is the approximate modulation index for an H-bridge inverter if the output voltage is the 
one shown in the figure below? 

a) 0.5 
b) 0.8 
c) 1 
d) 1.5 
e) 25 
f) None of the above 

 
 
 
1.3) Which is the maximum possible output peak voltage that can be observed in an H-bridge 
inverter with an input voltage of 1 V?  

a) 0.9 
b) 1 
c) 1.11 
d) 1.27 
e) There is no maximum voltage (no upper limit) 
f) None of the above 

 
 
 
 
 



1.4) What is the origin of the distortion indicated by the circles at the output of an H-Bridge 
inverter? Will this effect be more or less noticeable at higher switching frequencies? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


