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QUESTION ONE - COMPULSORY (30 MARKS)

a) A half-wave rectifier is used to supply 50 Vqc to a load resistive load of 800 Q. The diode has a resistance of
25 Q. Calculate the a.c voltage required. (4 marks)

b) Draw the emitter characteristics of a UJT. Describe what you infer from your graph. (10 marks)

c) A half-wave rectifier is used to supply 50 Vi to a load resistive load of 800 Q. The diode has a resistance of
25 Q. Calculate the a.c voltage required. (4 marks)

d) A thyristor has a linearized gate-cathode characteristic of slope 25 V' /A. A gate current of 200 mA turns
the thyristor ON in 16 us. The gate source voltage is 10 V. The manufacture’s average maximum power for
the gate is 400 mW . If pulse firing is used, calculate: (6 Marks)

i) The value of the gate series resistance
ii) The gate power dissipation during turn-on
iii) The frequency of the gate pulses

e) Find the voltage Vq and current Ip in the network shown in Figure Q1.1 using a simplified model.
(3 Marks)
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Figure Q1.1

f) Determine the maximum and minimum peak-point voltage for a UJT with Ves = 25 V. given that the UJT has
arange ofn = 0.74 to 0.86. (4 marks)

g) A chopper supplied by a 200 Vi has an ON time of 30 ms and an OFF time of 10 ms. Determine the value
of the average dc output voltage. (3 Marks)

QUESTION TWO (20 MARKS)

a) With the aid of relevant diagrams, describe in detail the construction and operation of an IGBT.
(10 Marks)



b)

a)

c)

b)

b)

Figure Q2.1 shows a schematic of a power control circuit. What type of circuit is this? Describe the operation
of this circuit and sketch the output waveforms. (10Marks)
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Figure Q2.1

QUESTION THREE (20 MARKS)

In a controlled half-wave rectifier, the peak power supply voltage is given by v = V,, sin 8. Derive the
average values of voltage and current for such a controlled half-wave rectifier for a firing angle of 90° using
relevant schematic and output voltage graph. (10 marks)

Draw the transistor equivalent circuit of a Triac and explain its operation from this equivalent circuit.
(10 Marks)

QUESTION FOUR (20 MARKS)

The excellent electric braking methods are available which eliminate the need of brake lining levers and
other mechanical gadgets. Using relevant schematics, describe the Rheostatic or dynamic braking method
used for shunt motors. (10 Marks)

An IRF 150 power MOSFET has Vop =20 V, R1 = 0.5 Q; at Vs = 8 V, the ON-state resistance is 0.1 Q.

Determine the values of the load current, device voltage drop, load power and circuit efficiency.
(10 Marks)
QUESTION FIVE (20 MARKS)

With the aid of a relevant schematic, describe thyristor speed control of a DC series motor.

(10 arks)

Using a simple possible single-phase input to single-phase output with a pure resistance as a load, describe
the principle of the cycloconverter. (10 marks)






