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ANSWER ALL QUESTIONS

1. For the circuit shown in Fig Q1. Determine the following:
a. Total circuit resistance 
[4 Marks]
Redraw Circuit
[image: ]












b. Total circuit current
[2 Marks]




c. Current flowing through R3
[2 Marks]






d. Total power delivered by the battery
[2 Marks]


e. Power dissipated by R4
[4 Marks]




f. R7 is replaced by a wire link. What is the new circuit current?
[4 Marks]






[image: ]
Fig. Q1

2. An oscilloscope display shows the above voltage waveform.  The oscilloscope settings are shown in the box next to the waveform.

[image: ]Oscilloscope settings:
500 mV/div
100 ms/div



a) Estimate the period of the waveform
[1 Mark]


b) From the estimated period, determine its frequency
[1 Mark]


c) Determine its peak to peak amplitude
[1 Mark]


d) Determine the RMS value of the waveform
[2 Marks]


3. The discharging equation for a series resistor/capacitor network is given by:

	Where  is the voltage across the capacitor and  is the initial capacitor voltage.
Assuming the following: R = 40k, C = 10µF and V0 = 12V:
a) Calculate  at time t = 1.6 seconds.
[3 Marks]



b) Sketch a labelled graph that would represent the discharging curve. 
[5 Marks]

Marks for trend, labels, units, scales, headings

c) What is the stored energy within the capacitor before it is discharged?
[3 Marks]


d) Calculate the time taken for the stored energy within the capacitor to reach 0.1mJ
[4 Marks]












4. For the circuit shown in fig Q4, determine the following:
a. Total Impedance
[2 Marks]






b. Total current supplied to the circuit
[2 Marks]




c. Phase difference between the supply voltage and current
[2 Marks]




d. Voltage across the resistor.			              
[2 Marks]



e. Voltage across the capacitor
 [2 Marks]



f. Voltage across the inductor
[2 Marks]



g. The resonant frequency
[2 Marks]




[image: ]
Fig Q4



5. A 230 V step-down mains transformer has a 20W lamp connected to its secondary winding. The turns ratio of the transformer is 1/20.
a. Sketch the circuit
[2 Marks]
[image: ]


b. Calculate the secondary current supplied to the load
[2 Marks]
First calculate secondary voltage



Next secondary current




c. The primary current taken from the supply.
[2 Marks]
Primary Current






6. 
a. Draw the symbol for a standard rectifier diode and label the anode and cathode
[2 Marks]
Anode[image: ]Cathode

b. Describe what happens to the distribution of electrons within the diode when it is forward biased and reverse biased. Consider using a diagram to aid your explanations. 
[10 Marks]
Description to include: depletion layer, n-type silicon, p-type silicon, free electrons, breakdown voltage

Diwedd/End


Formulae Sheet
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Detach this page and place in answer book


Student Number ………………………….	Question Number ……………………….
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Capacitor Voltage vs Time
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