
1 

 

Study goals for Power Electronics exam 

Chapter 1 – Power Electronic Systems: 

1. Define the term Power electronics. 

2. Sketch a block diagram of a power electronic system. 

3. Define the difference between linear and switched mode power electronics. 

4. Define the relationship between Power processor and Power converter. 

5. Define types of power converters. 

Chapter 2 – Overview of Power Semiconductor Switches: 

1. Classify the power semiconductor devices according to their degree of controllability. 

2. Sketch a symbol and i-v characteristic of a diode. 

3. Describe a diode turn-off process. 

4. Define various types of diodes (switching speed). 

5. Sketch a symbol and i-v characteristic of a thyristor. 

6. Define conditions for a thyristor to by turned-on.  

7. Describe a turn-off process of a thyristor. 

8. Sketch a symbol and i-v characteristic of a GTO. 

9. Sketch a symbol and i-v characteristic of a BJT. 

10. Sketch a symbol and i-v characteristic of an n-channel MOSFET. 

11. Sketch a symbol and i-v characteristic of an IGBT. 

12. Compare BJT, MOSFET, IGBT and GTO from power capabilities and switching 

speed point of view. 

Chapter 3 – Review of Basic Electrical and Magnetic Circuit Concepts: 

1. Define 10 cornerstones of power electronics. 

2. Describe the properties of R-L circuit in ac and dc circuits. 

3. Define the steady state in power electronics. 

4. Describe the inductor and capacitor response in steady state. 

5. Define the Amper’s law. 

6. Describe the relationship between H-field and B-field in magnetic circuits. 

7. Define the Faraday’s voltage induction law. 

8. Define the self-inductance of a coil. 

9. Sketch a cross section of a transformer. 

10. Describe basic properties of a transformer. 

11. Sketch an equivalent circuit of a physical transformer. 

12. Describe differences between physical and real transformer. 

Chapter 5 – Line-Frequency Diode Rectifiers: Line-Frequency ac → Uncontrolled dc: 

1. Define a rectifier. 

2. Sketch a block diagram of a rectifier. 

3. Sketch the scheme and time waveforms of a single phase, single-pulse (basic) rectifier 

with R, R-L load and an internal dc voltage. 

4. Sketch the scheme and time waveforms of a single-phase diode bridge rectifier with R, 

R-L load and an internal dc voltage. 
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5. Describe properties of a single-phase rectifier with freewheeling diode and R-L load. 

6. Calculate the output voltage and output current average values for basic and diode 

bridge single-phase rectifiers.  

7. Sketch a scheme and time waveforms for three-phase full-bridge rectifier. 

8. Calculate the output voltage and output current average values for three-phase full-

bridge rectifier. 

Chapter 6 – Line-Frequency Phase-Controlled Rectifiers and Invertres: Line-Frequency 

ac → Controlled dc: 

1. Describe the rectification and inversion mode of operation for line-frequency phase-

controlled converter. 

2. Describe the operation of thyristor basic rectifier with R, R-L load and an internal dc 

voltage. 

3. Sketch the waveforms of thyristor basic rectifier with R, R-L load and an internal dc 

voltage. 

4. Sketch the scheme and time waveforms of a single-phase thyristor converter (full-

bridge) with R, R-L load and an internal dc voltage. 

5. Define the relationship between the delay angle and the average value of output 

voltage for of a single-phase thyristor converter with R-L load with internal dc 

voltage. 

6. Define the conditions for inverter mode of operation for single-phase thyristor 

converter. 

7. Calculate the output voltage and output current average values for single-phase 

thyristor converter. 

8. Sketch a scheme and time waveforms for three-phase full-bridge thyristor converter 

for various values of delay angle. 

9. Calculate the output voltage and output current average values for three-phase full-

bridge thyristor converter. 

Chapter 7 – dc – dc Switched Mode Converters: 

1. Define a dc-dc switched mode converter and its block diagram. 

2. Describe the PWM control of dc-dc switched mode converter. 

3. Sketch a scheme and time waveforms for buck converter in CCM. 

4. Define the output voltage of a buck converter with respect to duty cycle. 

5. Sketch a scheme and time waveforms for boost converter in CCM. 

6. Define the output voltage of a boost converter with respect to duty cycle. 

7. Sketch a scheme and time waveforms for buck-boost converter in CCM. 

8. Define the output voltage of a buck-boost converter with respect to duty cycle. 

9. Calculate the output voltage and output current of buck, boost and buck-boost 

converters in CCM. 

10. Describe the current and voltage ripple in dc-dc switched-mode converters. 

11. Sketch a scheme of a full-bridge dc-dc converter. 

12. Describe the PWM with bipolar voltage switching for a full-bridge dc-dc converter. 

13. Describe the PWM with unipolar voltage switching for a full-bridge dc-dc converter. 

14. Calculate the output voltage and output current of a full-bridge dc-dc converter in 

CCM. 
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Chapter 8 – Switch-mode dc-ac Inverters: dc → sinusoidal ac: 

1. Define the switched-mode inverter in an ac motor drive. 

2. Define various categories of VSI according to their control strategy. 

3. Describe the PWM switching scheme for inverters. 

4. Define the amplitude and frequency modulation indexes. 

5. Define the linear, square-wave and overmodualtion voltage control for single-phase 

half and full-bridge inverter. 

6. Define the first harmonic of the output voltage. 

7. Sketch a scheme and time waveforms for a half-bridge inverter. 

8. Calculate the output voltage for half-bridge inverter. 

9. Sketch a scheme for full-bridge singe-phase inverter. 

10. Define PWM with bipolar and unipolar voltage switching. 

11. Calculate the output voltage for single-phase full-bridge inverter with bipolar and 

unipolar switching. 

12. Sketch a scheme of a push-pull inverter. 

13. Sketch a scheme for three-phase inverter. 

14. Define the PWM in three-phase inverter. 

15. Define the linear, square-wave and overmodualtion voltage control for three-phase 

inverter. 

Chapter 10 – Switching dc Power Supplies: 

1. Sketch a general scheme of a linear power supply. 

2. Sketch a general scheme of a switch-mode power supply. 

3. Explain the difference between unidirectional and bidirectional transformer core 

excitation. 

4. Name converters topologies with unidirectional core excitation. 

5. Name converters topologies with bidirectional core excitation. 

6. Sketch a scheme of a flyback converter. 

7. Explain the operation of a flyback converter. 

8. Define the equation for output voltage of a flyback converter. 

9. Sketch a scheme of a two-switch flyback converter. 

10. Calculate the output voltage of a flyback converter. 

11. Sketch a scheme of a forward converter. 

12. Explain the operation of a forward converter. 

13. Define the equation for output voltage of a forward converter. 

14. Sketch a scheme of a two-switch forward converter. 

15. Calculate the output voltage of a forward converter. 


