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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1

A diode in the ship'’s rectifier circuit burns out frequently.

(a) Discuss TWO (2) bias conditions of a P-N junction diode.

(8 marks)
(b) Explain why a diode allows current in only one direction.

(8 marks)
(c) Differentiate half-wave and full-wave rectification.

(4 marks)
Question 2
With reference to DC and AC Circuits:
A marine engineer notices overheating in a DC motor control circuit.
(a) Identify TWO (2) possible causes of overheating.

(7 marks)
(b) Explain how Ohm'’s Law relates to power dissipation.

(7 marks)

(c) Solve the following: -
i The power delivered to a circuit by a 240-V generator that supplies 20 A to the

circuit.
(3 marks)
i, The power dissipated in the resistor if the voltage across a 25 000 Q resistor is 500
V.
(3 marks)
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! Question 3
With reference to Magnetism:

On a ship's deck, a technician tests a solenoid valve for seawater cooling.

(a) Describe how the solenoid moves when energized.

(7 marks)
(b) Identify the role of the spring in the solenoid structure.

(7 marks)
(c) Differentiate between energized and unenergized conditions.

(6 marks)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO (2) questions only.
Please use the answer booklet provided.

Question 4
With reference to DC and AC Circuits:

(a) A marine electrical technician is performing maintenance on a DC lighting circuit aboard a
vessel. The circuit consists of a 24 V battery connected to three resistors arranged as shown
below:

e Ri=4Q
e R:=60andR:=12 Q (connected in parallel)
¢ The combination of Rz and Rs is in series with R,

i.  Sketch the circuit diagram based on the description.

(2 marks)
- ii.  Caleculate the equivalent resistance of the entire circuit.
(3 marks)
i. Compute the total current drawn from the 24 V battery.
(2 marks)
iv.  Determine the voltage drop across each resistor.
' (3 marks)

(b) An onboard AC generator provides sinusoidal voltage. To ensure compatibility with navigation
electronics, the marine engineer must analyse its waveform properties. Given RMS voltage
and frequency is 230 V and”50 Hz, calculate: - “

i. the peak voltage.

(2 marks)
ii. the average voltage of the waveform.

(2 marks)
iii. the peak-to-peak voltage.

(2 marks)
iv.  the angular frequency.

_ (2 marks)

v. The time taken to complete a cycle.

(2 marks)
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Y Question 5

‘With reference to DC and AC Circuits:

(a) The auxiliary generator on a cruise ship delivers 480V DC and operates continuously for 12
hours, supplying a load current of 120 A to lighting and control systems.
i. Calculate the generator’s electrical power output.

(2 marks)

ii. Compute the total energy generated in kilowatt-hour (kWh).
(3 marks)
i.  Determine the battery backup capacity in Ampere-hour (Ah) needed to supply the

same load for 1.5 hours in case of generator failure.

(3 marks)

iv.  Estimate the operating cost of the generator for 12 hours if the energy costis RM 0.22
per KWh.

(2 marks)

(b) A large refrigeration motor draws active power of 18 kW with a power factor of 0.65 lagging.
To reduce generator load and increase efficiency, engineers plan to improve the power factor
to 0.92 using a capacitor bank connected across the motor terminals at 415 V AC, 50 Hz.

i.  Calculate the initial reactive power, Q1 before correction.

(3 marks)
ii. Calculate the target reactive power, Q2 after correction.
(3 marks)
ii. Determine the reactive power correction, Qc needed.
_ (2 marks)
iv.  Compute the required capacitance to achieve the correction.
(2 marks)
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Question 6
With reference to DC and AC Circuits:
(a) The emergency bilge pump circuit on a vessel'is designed with three resistors in parallel. R;

=50, R, =10 Q, and R; = 20 Q. The system is powered by a 220 V DC supply.
i Calculate the total resistance of the circuit.

(2 marks)
ii. Compute the total current drawn from the battery.

(2 marks)
i. ~ Determine the individual branch currents.

(3 marks)
iv.  Calculate the new total current if R> fails open.

(3 marks)

(b) A radar’s motor control pane! is modeiled as an RLC series circuit with the value of resistance,
R = 30 0, inductance, L = 100 mH, capacitance, C = 68 uF, AC supply frequency of 50 Hz
and supply voltage of 110 V RMS.

i.  Calculate the inductive reactance, Xv.

(2 marks)
ii. Calculate the capacitive readance, Xc.

(2 marks)
ii. Compute the impedance, Z.

(2 marks)
iv.  Determine the rms current.
_ (2 marks)
v. Determine the power factor and whether the circuit is inductive or capacitive.

(2 marks)

END OF EXAMINATION PAPER
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