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1. Read the instructions very carefully

2. Thetime alowed for this examination is STRICTLY three hours

3. Read each question carefully before you attempt and allocate your time equally between all the Sections
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5. Number the questions you have attempted

6. Use of appropriate workplace examplesto illustrate your answers will earn you bonus marks
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Section A Answer any two QUESTIONS FROM THISSECTION

Question 1.

a) Explain the working principle of a MOSFET power transistor. Describe how it operates in both
enhancement mode and depletion mode. (Tmarks
b) A power MOSFET is used in a switching circuit with a drain-source voltage of S0V and a drain cu

10A. If the on-stateresistance (Rpg is 0.2€2, calculate the power dissipation when the MOSFET is
turned on. (6bmarks

c) Compare MOSFET power transistors with bipolar junction transistors (BJTs) in terms of switchin
efficiency, and thermal performance. In what tvpes of applications would MOSFETs be preferred
BITs? (Tmarks

Question 2:

a) Describe the working principle of a cycloconverter and explain how it converts AC to Al
different frequency. (6mark
b) What are the main types of cycloconverters. and how do their operations differ in terms «
control and output characteristics? (7mark
¢) List and explain key applications of cycloconverters. highlighting their benefits and lima
industrial motor drives and power systems. (7mark

Question 3:

a) Explainthe operation of a three-phase half-wave AC voltage controller and how it regula
output voltage through phase control. (7Tmark
b) Derive the expression for the RMS output voltage of a three-phase half-wave AC voltage
controller, given the input voltage and firing angle. (7Tmark
¢) A three-phase half-wave AC voltage controller operates with a line voltage of 400 V and
angle of 60°. Calculate the RMS output voltage. (6mark

Question 4.

a)

a) Explain the basic working principle of a chopper circuit. How does it control the output voltage in DC-D

conversion? {Tmarks)

b) A step-down chopper operates with an input voltage of 200V and a dutv cvcle of 0.4. Calculate the avera;
output voltage. (6marks)

¢) Classify chopper circuits based on their operation and quadrant of operation. Provide examples of
applications for each tvpe. (Tmarks)
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Section B Answer any Three QUESTIONS from thisSECTION

Question 1.

Question 2:

Question 3:

Question 4:

List and explain at least three practical applications of voltage-controlled

inverters. (7mark
Discuss the key factors that affect the efficiency and performance of a voltage-con
inverter. (7mark
Explain how voltage-controlled inverters contribute to power quality improvemen
electrical systems. (6mark

Identify and explain the different types of voltage-controlled inverters. (6bmark
Describe how Pulse Width Modulation (PWM) is used in voltage-controlled inver

regulate voltage. (7mark
Compare the performance of Sinusoidal PWM (SPWM) and Space Vector PWM
(SVPWM) in voltage-controlled inverters. (7mark

Identify and explain the different types of three-phase inverter topologies. (6ma
Compare the advantages and disadvantages of voltage source inverters (VSI) a1
source inverters (CSI). (7ma
Discuss the impact of harmonics in three-phase inverter output and methods to
them. (7ma
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Explain the working principle of a three-phase inverter and how it converts
DC to AC. (6ma
Describe the role of Pulse Width Modulation (PWNM) in controlling the output
phase inverter. (7Tma
Discuss how a three-phase inverter achieves phase balance in the output
waveform. (7ma
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