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Instructions: Answer four questions

(a) Find the voltage Vo of the circuit of Figure 1.
(b) Calculate also the power supplied to the circuit by the 24mA source.
1kQ 2k
+
3kQ
24mA 6kQ Vo
3 6k

MW———
12kQ2

Figure 1
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Use the principle of superposition to determine the output voltage of the circuit of figure 2.

O
+
6V — 4kQ +
i 2%KO
Qo
2mA CD 2k
O

Figure 2
{25 marks)

A linear circuit is connected first 1o an ideal Ammeter and then to an ideal Voltmeter as
depicted in figure 3.

The voltage registered on the voltmeter is 10V.
The current registered on the ammeter is 2.5mA..-

{a) Determine the Thévenin and Norton Equivalents of the Linear Circuit.
[13 marks]
(b} If a load resistance of Ry = 7.5kQ)is connected across the terminals a and b,
determine the load voltage V; and load current I,
|6 marks]
{c) Specify the value of Ry which would allow maximum power be delivered from the
Linear Circuit and determine this maximum power,
{6 marks]
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Figure 3



faj Draw a sketch showing how the reactance of a capacitor and inductor both vary
with frequency.
|5 marks]
(&) A series RLC circuit is shown in figure 4.
{i) Specify the value of C that will place the circuit of figure 4 in resonance at a
frequency of w = 1 800rad/sec.
[3 marks]

(ii) Using these values for C and o, calculate the magnitude of the supply current I,
and voltages Vg, Vi and V. Specify also the phase angle of each of these
voltages.

[7 marks]

(i) Proceed to plot these quantities on a phasor diagram and specify the phase angle
between the supply voltage and supply current. Sketch two cycles of v(t) and
i(t). Specify the Q factor of this circuit.

{10 marks]
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Figure 4
(a) Explain what is meant by the term resonance when referring to electrical circuits.
Describe the conditions that exist when a series RLC circuit is in a state of resonance.
[5 marks])
(b} The circuit of figure 5 below shows a parallel RLC circuit with a supply voltage of
v, (£) = 120~/2 sin(27601)
(i) Calculate the magnitude of the currents Iy, Iy and I¢
{5 marks|
(ii) Plot the currents on a phasor diagram and calculate the magnitude of the
supply current Ls.
|16 marks]

(iii) Specify the phase angle between the supply voltage and supply current.
Indicate if the supply current is lagging or leading.

|5 marks]
(v} What is the average power delivered to the circuit from the supply.
[4 marks]
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{a) Derive an expression for the average value of the waveform of figure 6.1 below.
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Figure 6.1
190 marks]
(&) The circuit of figure 6.2 shows a particular application of a diode. Sketch the output
voltage, vo(t), of the circuit and state the overall application of this circuit.
|6 marks)
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Figure 6.2
(c) A smoothing capacitor is to be added a half wave rectifier circuit with input:

v(t) =10 Sin(200m‘)and ioad resistance R, = 1kQ. Calculate the value of
capacitance necegsary in order to keep the ripple of the output voltage below 10%.

Plot two cycles of the smoothed output voltage waveform. Specify an approximation
to the average output voltage when the smoothing capacitor is attached.

[9 marks]



