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PART A: Answer all questions.

Q1

Q2

(a)

(b)

(c)

(d)

(a)

(b)

(c)

State three (3) examples of passive components.
(3 marks)

Define the term “supernode”.
(2 marks)

A circuit in Figure Q1(c) is supplied with 40 V voltage source. By transforming the
arrangement of the resistors, find:

(i) the equivalent resistance.

(5 marks)
(1) the current delivered by the voltage source.

(2 marks)
(iii)  the power drain on the voltage source.

(2 marks)

Consider the circuit shown in Figure Q1(d). By using mesh-current method,
determine:

(1) the mesh currents.

(6 marks)
(i)  the power associated with each voltage source.

(3 marks)
(111)  the voltage v, across the 8() resistor.

(2 marks)
State four (4) factors that can affect the value of inductance in a solenoid.

(4 marks)

A circuit shown in Figure Q2(b) is connected to a 75 mA current source. Examine the
circuit and determine:
(1) the Thevenin’s voltage with respect to the terminals a,b.

(7 marks)
(i1) the Norton’s equivalent circuit with respect to the terminals a,b.

(5 marks)

A sinusoidal voltage is given by the expression v = 300 cos(1207t + 30°).
Calculate:

(1) The period of the voltage in milliseconds.

(2 marks)
(11) The frequency in hertz

(2 marks)
(iii))  The magnitude of vat t = 2.778 ms

(3 marks)
(iv)  The rms value of v

(2 marks)
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Q3- (a) Analyze the logic circuit in Figure Q3(a) and derive the Boolean expression for the
intermediate and the final outputs.

(7 marks)
(b)  Construct a truth table for the Boolean expression in Q3(a).

(5 marks)
(c)  Distinguish a single logic gate that can be applied to replace the entire circuit in Figure

Q3(a).

(2 marks)
(d)  Recontruct the combinational logic circuit in Figure Q3(a) using only NAND gate.

(5 marks)
(e) Draw a logic gate circuit for this function:

AB + C(A+B)
(6 marks)
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PART B: Answer one (1) question only.

Q4

Q5

(a)

(b)

(c)

(d)

(e

(a)

(b)

(c)

(d)

(e)

A bar magnet has two poles. Sketch the magnetic field pattern around the bar magnet
and explain what the flux lines represent.
(6 marks)

Discuss the difference between permanent magnet and electromagnet in terms of the
following:

(1) production of magnetic field
(i1) strength of the magnetic field
(iii)  control of the magnetic field
(6 marks)

Describe two (2) ways to increase the strength of a magnetic field.
(4 marks)

Draw the structure of a basic transformer and its symbol. Label the core, primary
winding and secondary winding,
(5 marks)

Differentiate the primary winding and the secondary winding of a transformer.
(4 marks)

Differentiate generators and motors in terms of their energy conversion
characteristics.
(2 marks)

The basic parts of any DC machine are a stator and a rotor. Describe the behavior of
each of them and what they are comprised of.
(6 marks)

Explain three (3) advantages and disadvantages of a brushed DC motor.
(6 marks)

Sketch the basic diode structure and symbol. Provide a proper labelling and
explanation.

(5 marks)
Describe three (3) types of diodes and their functions.
(6 marks)
— END OF QUESTIONS -
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