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INSTRUCTIONS:

. Theve are five (5} questions in this paper. Answer question 1 and anv other three (3,
questions.
2. Each question carries equal marks.

(D)

Start each question in a new page.
This paper sheould not be opened until permission has been given by the invigilator.

This paper contains six (6) pages including this page.
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Question 1 [25 Marks] L ey

c.

A wire of uniform cross section has a resistance of 0.8€2. If the length of the wire is
doubled and its cross sectional area increased 4 times, what 1s the resistance? (ignore

the effect of temperature). (4 Marks]
Nermally. heat energy is measured in joules (). G ven that vou are required to design
& heating element to boil a certain amount of water in 2 minutes using 200 kilojoules

of energy. If the heating element is to operate at 240V, calculate its current and power

rating. [4 Marks]
What is the total cost of using the following appliances at 1 Lilangeni 34 cents per
kilowatt-hour?

1. 100W home theatre S\fsfem for 2 hours. [t Mark]

il 150 W LCL) TV for 3hrs 20 minutes i1 Mark]

1300 W electric beater for 30 minutes [T Mari]
(Given that two resistors are wound with round copper wire, the length and the
diameter of the first wire are . and A respectively and those of the cecond wire are
0250 and U.3A

i.  Determine the ratio of currents and powers of the two resisiors if they are

onnected across the same voltage source. (& Marks|

ii.  If the same current flows through the two resistors. determine the ratios of
voltage and power. {4 Marks}
Consider the circuit shown in Figure Qle. Giventhat b =2.35A and I3 = 1.5A, find
the values of R; and R;
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Question 2 (25 Marks)

a.

T3 alnns 4 Lot A el Ratueman 1o e o
Hecuce the resisior network DCTWEST 1ermiIng.s ¢

TesIsion.
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For the series-parallel network shown in Figure Q.2b. find the foliowing.
(i) The current 1.

4

7

the currents |- and Ig.
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Figure Q.2b.
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Given 1t ie
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. A, use the current divider ru
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Figure Q.2¢c.

Question 3 [25 Marks]

a. Find the maximum power ra

&

transferred to R 1

n the circuit of Figure
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Figure (}.3b.
You are told that & capacitor stores 0.2 T of energy when 400V d.c. supply is
connected across the capacitor. Find the following.
1. The capacitance.

ii. The charge on the capacitor.
12!
Question 4 [25 Marks]
a. Given the circuit shown in Figure (.4e, answer the following:(?
i.  Use mesh analvsis tc determine current [, and I [16 Marks)
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Figure Q.4a

i, Find the power supplied {or absorbed) by each source of the circuit.

[4 Marks]
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Question § [25 Marks]

a.

. N P
el Y e . Ty o ] s DR At
= (4 = 7462 18 connected in parailer with an impedance Z- =771

ed
- 16,0 1f the input reactive power is 25300VAR (lagging:, what is

— 6,01 g s the total active
power? [S Marks)]

A circuit consisting of a coil of inductance 10 mH and resistance 30 €. in series with
a capacitance of' 4 uF is connected to a variable freguency supply which has a
constant voltage 10 V. Determine:

IS

i The resonance frequency of the circuit {2 Marks]
i The current in the circuit at resonance. [2 Marks]
1. The voltages across the inductance and the capacitor at resonance. {3 Marks]
AN The O-factor of he circuit 2 Marks]
Acotl of inductance 0.1 H is connected across a 30 V., 60 Hz supply. in parallel with

4

a 100 uk capacitor which is also in parallel with a 30 €2 resistor as shown in
}.&ufe Q. b Determine:

ey

i The total impedance of the circuit. (4 Marks]
it The branch currents 13 Marks]
1. The totel Active Power taken from the supply. 2 Marks]
i, The total reactive power supplied. (2 Marks]
V. The apparent power supplied. (2 Marks]
Vi, The power factor of the combined circuits stating whether it is leading or
lagging. 12 Marks]
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Figure Q.5b
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