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Answer FIVE (5) questions ONLY in Section A.
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SECTION A (Total: 100 marks)

INSTRUCTION: Answer FIVE (5) questions ONLY.
Please use the answer booklet provided.

Question 1

(a) Electrical engineering could be summarize into four categories. Explain TWO (2)
categories of electrical engineering.

(2 marks)
(b) An energy source forces a constant current of 5A for 4s to flow through a lightbulb. If

2.6kJ is given off in the form of light and heat energy, determine the voltage drop
across the bulb.

(2 marks)
(c) Figure 1 shows a series configuration circuit. From the circuit, solve:
R4
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Figure 1: Series configuration circuit.
(i}  Total resistance, Rr.
(2 marks)
(i) Total current, Iy.
(2 marks)
(i} Voltage across resistor Ry and R..
(4 marks)
(iv) Power dissipated by Rs and R,.
{4 marks)

{v) Power delivered by the source and compare it to the sum of the power levels of
part {iv). Justify your answer.

(4 marks)
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Question 2

(a) There are many types of injuries could be happen in electrical engineering. Explain
TWO (2) types of injuries in electrical safety.
{4 marks)

(b) Figure 2 shows a series configuration circuit. Using voltage divider rule, determine the
voltage across resistor R, and R..

(4 marks)
Figure 2: Series configuration circuit.
(¢) Figure 3 shows a series-parallel configuration circuit. From the figure, solve:
<t—T7
w— 2kQ3n] fe4k0
-‘ I 1>
Figure 3; Series-parailel configuration circuit.
(i) Total current flow through the circuit, I .
(4 marks)
(i)  Current flow through resistor Ry and Ra.
(4 marks)
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(iii)  Kirchhoff's current law (KCL) states that the algebraic sum of currents entering a
node is equal to algebraic sum of currents leaving a node. From your answer in
part (i) and (ii), prove that the total current entering node is equal to total current

leaving node, 3" Ioiwg = 2 Lievig -

(4 marks)
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Question 3

(a) With the aid of suitable diagram, compares TWO (2) characteristic between voltmeter
and ammeter loading effects.

(6 marks)

(b) For the following figure, examine current I by applying nodal analysis.

(6 marks)

Figure 4: Parallel circuit with current source.

(c) Figure 5 illustrates series-parallel configuration circuit with two sources. Using

superposition theorem, simplify the circuit to getI, .

(8 marks)

Figure 5: Series-paraliel circuit with two sources.
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Question 4

(@ With the aid of suitable diagram, explain THREE (3) basic factors of capacitor

construction.
{6 marks)
(b) For RC circuit as shown in Figure 6, solve for:
Switch
af)r ‘I\I.}\,“
e}
10kQ
1o0v — ¢ == 150 uF
Figure 6: RC circuit.
(i) Torque, 7.
(2 marks)
(i) Voltage change after 3.45s.
(2 marks)
(i)  Current change after 0.25 s,
(3 marks)

(c) A speaker of 10Q resistive impedance is connected to a supply of 15V with internal
resistive impedance of 1Q as shown in Figure 7.

1Q Ra=100

5
15vQ)

Figure 7: AC circuit with speaker load.

(i)  Determine the power absorbed by the speaker.
| (2 marks)
(i)  To maximize the power transfer to the speaker, a transformer of 1:2 turns ratio is

used between source and speaker. Re-draw the AC circuit with the transformer.
Then, solve the power taken by the speaker.

(5 marks)
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Question 5

{a) With the aid of suitable diagram, compares the characteristics between direct current
(dc) and alternate current (ac).

(4 marks)
(b) For the following network:
h $ R l2 l
50
10, TX
Q X, 100
60
Figure 8: RLC network.
() KWI=30A<20, determine I, using the current divider rule.
(2 marks)
(i) Repeat part (i) for I,.
(2 marks)
(iiy  Verify Kirchhoff's current law (KCL) at one node. :
(2 marks)
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(c) Figure 9 shows an AC circuit. Given Z, =42Q <-10" and Z, =4Q <30°. Analyze the

fotal:

125 Vig€20°

50 Hz

= |y

AG@

&!i

4

(i) Apparent power, Sr.

(i) Real power, Pr.

(i)  Reactive power, Q.

(iv)  Power factor.

Figure 9: AC circuit.
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Question 6

(@) Explain THREE (3) advantages and disadvantages of electronic driven variable
reluctance motor.
(6 marks)
(b) A 3¢ , 300V, 100hp, 60Hz, four-pole induction machine delivers rated output power at
a slip of 0.02. Solve:

() Synchronous speed.

{2 marks)
(i)  Rotor speed.

(2 marks)
(i) Speed of the rotating air oap field.

{2 marks)
(iv) Frequency of the rotor circuit.

(2 marks)

(c) A three-phase wound-rotor induction rﬁachine can be represented by an equivalent

three-phase rotor winding. Figure 10 iliustrates an equivalent circuit model for induction
machine. From the figure, draw the AC equivalent circuit for;

M
SN AR N

L
[

Stator Air gap Rotor

Figure 10: Induction machine equivalent circuit.
(i)  Stator winding.

(3 marks)
(i)  Rotor winding.

(3 marks)

END OF EXAMINATION PAPER
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