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0.6/0.5 = 1.2 Ω

[bookmark: _Toc131365724]B
0.5-0.3 = 0.2
0.2/2 = 0.1
Current through resistor B = 0.1A
Current through resistor C = 0.1A

[bookmark: _Toc131365725]c (i)
[bookmark: _Hlk131363884]
1W = 1J/s
0.9J/s = 0.9W
Current passing through A = 0.3A
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= 3V
Resistance of B = Resistance of C
I = 0.1A


= 30Ω

[bookmark: _Toc131365727]c (iii)

A: 0.3 x 10 = 3V
B = C
So:
B: 0.1 x 30 = 3V
C = 3V

[bookmark: _Toc131365728]c (iv)
Total potential difference across A to E = 5V
Potential barrier across diodes = 0.6V
Potential difference across A = 3V
5-3 = 2V
2-0.6 = 1.4V
Potential difference across D = 1.4V



Resistance of D = 2.8Ω
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= 0.4Ω
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[bookmark: _Toc131365731]f
Resistance of battery:




Resistance of A, B, C:
 

= 6Ω

So, resistance of:
A, B, C = 6Ω
D = 2.8Ω
E = 1.2Ω
F = 6Ω
r = 4Ω
Battery = 24Ω

Total circuit resistance:

6 + 2.8 + 1.2 + 6 + 4 + 24 = 44Ω
Total circuit resistance = 44Ω

[bookmark: _Toc131365732]g

R = circuit resistance
r = internal resistance of the cells

0.5 = current through circuit
4 = number of cells in parallel combination






 where R = total V of parallel combination
= 2 + (0.125) x (16)
= 4Ω
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[bookmark: _Toc131365734]Scope Time Division Calculations
Period = 

= 0.1
Time division = 
= 
= 0.01

[bookmark: _Toc131365735]Function Generator output sine wave
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Figure 1 – sine wave produced from a function generator.
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Figure 2 – due to defective connecting wires the graph is not correctly presented as it should be. It should show uniform bumps which reflect the capacitor charging and discharging continuously. 
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Figure 3 – this is a smoothed version of figure 2. This is due to the capacitor being placed before the resistor on the circuit. As a result, a smooth graph is produced since the capacitor will keep a similar level of charge due to the resistor resisting the current. 


[bookmark: _Toc131365738]Drop in Voltage Question
One factor causing the rectifier DC output to be lower than the peak of the sinewave input is due to a small voltage drop because of the diodes (Evans, 2022). 

[bookmark: _Toc131365739]Rectifiers use in Automotive applications Question.
Rectification plays an essential role in a vehicle by allowing the power produced by the alternator to be used to power components inside the car such as lights, entertainment systems, and ignition system. The alternator produces AC power which cannot be used to power such things, and so a rectifier circuit is used to convert this AC power to DC power. Furthermore, DC power is known to have greater consistency in its delivery of voltage and so is preferred when considering the operation of sensitive electronic components such as the engine control module (Clarke, 2021). This puts even greater emphasis on the importance of rectifier circuits to convert AC power to DC power in vehicles. 
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𝑇 = 𝑅 ∙ 𝐶 
[bookmark: _Hlk131355456]

T = 1000 * (0.68*10^6)
= (6.8*10^-4) * 20
= 0.0136
So: 
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Figure 4 – shows the wave produced from the function generator. 

[bookmark: _Toc131365744]Capacitor charge and discharge wave marked at correct points.
[image: ]
Figure 5 – the upward slope represents the capacitor charging. It starts charging rapidly due to it not holding any charge to begin with, but this rate of charge slows the greater level of charge it holds. This is due to there being less space inside the capacitor for charge to move. As a result, the higher the level of charge held, the slower it will charge. 

[image: A screenshot of a computer

Description automatically generated with medium confidence]
Figure 6 – the downward slope represents the capacitor discharging. The slope starts very ‘steep’ (discharging rapidly) due to the charge suddenly being able to exit the capacitor and slows as this level decreases. The reason for the slope becoming more gradual (slower discharge) is due to the capacitor not holding so much charge and so what it does hold doesn’t get ‘pushed out’ as a result of the higher concentration of charge.
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For 63.2%:






For 36.8%:





[bookmark: _Toc131365746]Capacitor discharge table
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Figure 7 – square wave with capacitor graph presented in Excel. This is using the same data that is presented in Figures 5 & 6 where it is displayed using the original Hantek software. 
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Figure 8 – table containing calculations using 10 different points (column A) from the discharge curve (figure 7).

	T (s)
	0
	0.000101
	0.000708
	0.001177
	0.001868
	0.002866
	0.003522
	0.004298
	0.005178
	0.006231

	Voltage (V)
	2.4157
	2.3216
	1.9137
	1.6627
	1.3804
	1.0353
	0.7529
	0.502
	0.2824
	0.0314

	Ln V
	0.881989
	0.842257
	0.649039
	0.508443
	0.322373
	0.034691
	-0.28382
	-0.68916
	-1.26443
	-3.46095


Figure 9 – data extracted from the calculation table (figure 8)

[bookmark: _Toc131365747]Gradient Plot and calculations
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