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QUESTION 1 (25 marks)

(@)

(b)

(©)

Two copper wires each of diameter 0.64 mm and length 1.2 m are used for
connecting the positive and negative terminals of a 5V d.c. supply to an electronic
circuit board which takes a current of 0.5 A. Calculate the supply voltage
appearing across the electronic circuit board. You are given that the resistivity of

copper is 1.7 x 10 Q-m. : (8marks)

An Uninterruptible Power Supply (UPS) consists of a battery followed by an
electronic converter circuit to generate the required output voltage from the battery
voltage. Measurements show that the UPS can provide the required output power

of 1 kW for only 15 mins. The electronic converter circuit looses 10% of its input

power as heat.
(i) Calculate the W-h capacity of the battery. (4 marks)
(ii) Calculate the energy stored in the battery in Joules. (3 marks)

Calculate the equivalent resistances R; and R; looking from either side (port) of the
6-resistor network shown in Fig.Qlc. (10 marks)

Fig. Qlc
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QUESTION 2 (25 marks)
(a)  Use Delta-Star or Star-Delta transformation to evaluate the current supplied by the

battery in Fig.Q.2a. (10 marks)
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(b) Using the mesh (loop) current analysis method find the voltage across the current source

shown in Fig.Q.2b. (15 marks)
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QUESTION 3 (25 marks)

(@)  Consider the circuit shown in Fig. Q.3a.

Page 4 of 7

(i) Find the Thevenin and Norton equivalents of the circuit across the points a and b.

(10 marks)
(ii) If a variable resistor were connected between the points a and b, what would be the
maximum power dissipated in the variable resistor? (2 marks)
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Fig. Q.3a

(b) Using the superposition principle calculate the voltage between the points a and b of the

circuit in Q.3b.

(13 marks)
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QUESTION 4 (25 marks)

(a) Use nodal analysis to find the node voltages V,, ¥}, and ¥, shown in Fig.Q.4a. (12 marks)

AW
0
Valwn—2 Ve
30 100
20
SO
20V
e
Fig. Q.4a

(b) A 40-pF capacitor is initially charged to an unknown voltage, V,. At time t= 0, a resistor
of 2 kQ is switched to discharge the capacitor. After 50 ms the voltage across the capacitor

reduces to 20 V. What was the initial voltage ¥, across the capacitor? (5 marks)

(¢) A series RLC circuit is connected to a variable frequency supply which has a constant
voltage 30 V. If R=2.5Q, L =47 mH and C =22 nF, determine:

(i) the resonance frequency of the circuit. (2 marks)
(ii) the current in the circuit at resonance. (2 marks)
(iii) the voltages across the inductance, at resonance, and (2 marks)

(iv) Compare your answer to (iii) with the supply voltage and comment
(2 marks)
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QUESTION 5 (25 marks)
(a) - The voltage and current waveforms for a circuit are given by
v(t) =90cos(300t —15°) and i(f) =sin(300¢ - 60°)
If it is known that the circuit consists of two RLC elements in series, use phasors to find

the actual values of these elements. (10 marks)

(b)  For the a.c. circuit shown in Fig.Q5b, determine:

(1) The total impedance of the circuit, ‘ (6 marks)
(i) The power factor of the combined circuit stating whether it is leading or lagging.
(3 marks)
(ili) The total Active Power taken from the supply, (2 marks)
(iv) The total Reactive Power supplied, (2 marks)
(v) The Apparent Power supplied. (2 marks)
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