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Figure 1 shows the square wave output of the function generator.
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	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 – y1
dy = ln(V)2-ln(V)1 
	dx = x2- x1 
dx = Time2 – Time1
	dy/dx

	0.002394
	2.5725
	0.94487819
	x
	x
	x

	0.002438
	1.9137
	0.64903854
	-0.2958396
	0.000044
	-6723.6284

	0.002482
	1.3804
	0.32237331
	-0.6225049
	0.000088
	-7073.9191

	0.002526
	1.0039
	0.00389241
	-0.9409858
	0.000132
	-7128.6801

	0.00257
	0.6902
	-0.3707739
	-1.3156521
	0.000176
	-7475.2958

	0.002614
	0.4392
	-0.8228004
	-1.7676786
	0.00022
	-8034.9026

	0.002658
	0.3137
	-1.1593182
	-2.1041964
	0.000264
	-7970.4407

	0.002702
	0.2196
	-1.5159476
	-2.4608258
	0.000308
	-7989.694

	0.002746
	0.1255
	-2.0754495
	-3.0203277
	0.000352
	-8580.4764

	0.00279
	0
	0
	0
	0.000396
	0
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[bookmark: _Toc227530157]Figure 2 - Graph to show the natural log of V during the experiment.
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	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	
	
	

	Gradient Calculation
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Capacitors have many uses in electrical, automotive and motorcycle applications, a first being in solar or wind power systems as they act as a buffer to handle the intermittency of natural energy sources (Rapid Electronics, 2025). As capacitors can quickly charge and discharge energy, they are used in EVs to help balance power demands in situations like rapid acceleration or when braking (Shenzhen CRC New Energy Co. & Amelia, 2025) The capacitors are used to improve charging efficiency in EVs as capacitor films help stabilise voltage and current (Cosmo Films, 2026)  Electrolytic capacitors are often used in radio systems as they can store large amounts of energy ensuring a stable voltage is provided (Shenzhen CRC New Energy Co. & Ethan, 2025). Accelerometers are another good example of the use of capacitors in vehicles. Capacitors are also used in situations where voltage regulation is required as they can charge and discharge very quickly allowing for quick changes in the voltage in the systems (Mascotop, 2023). 
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A vehicles CANBUS system is a network that allows communication between a vehicles sensors and ECUs (Payne, 2019) which gets targeted due to the low cyber security in place on the system. An example of this is in 2015 when hackers took control of a Jeep, entering through the car’s Wi-Fi connection which was made easy for the hackers as the password is generated at the first turn on of the car (Drozhzhin A, 2015). Other entry points for hackers could include through Bluetooth or USB connections to the infotainment systems or the OBD2 port if the hacker can gain access to it and upload malware (TechBloat, 2025).  These vulnerabilities were noticed and it was seen to be a much bigger risk to carry on without any additional safety features especially with electronics being used so much more in new cars so in 2021 a standard, ISO/SAE 21434:2021, was brought out to provide framework on how to manage any cybersecurity risks that may occur (ISO & SAE, 2021) This is achieved through identifying any risks earlier on and putting in measures to stop the risks becoming bigger threats and potentially cutting off features like the brakes. ISO/SAE 21434:2021 was put in place for all vehicles and throughout the lifetimes of them to reduce the risk of any cyber attacks that may be faced. There is one vulnerability generated by the standard which is that different vehicle manufacturers may have different interpretations of what now needs to be included in the cybersecurity package (Karim Khalil et al., 2025). This can cause an issue of some vehicles having less than others and being targeted by hackers as they may be seen as easy targets compared to the other more protected cars.
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A graph to show the natural log of V at different time stages of conducting an experiment to measure the capacitance of a capacitor.
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Basic Capacitor Calculations (6

Capacitor d 5)
Time (s) | Voltage (V) | In(v) dy=y2-yi dyfax

dy = In(v)2-In(v)1

0.002394 | 2.5725 0.94487819 x x x
0.002438 | 1.9137 0.64903854 | 0.295839 0.000044 6723.6284
0.002482 | 1.3804 0.32237331 | 06225049 0.000088 7073.9191
0.002526 | 1.0039 0.00389241 | 0.9409858 0.000132 71286801
0.00257_| 0.6902 03707739 | 13156521 0.000176 7475.2958
0.002614 | 0.4392 -0.8228004 | 17676786 0.00022 8034.9026
0.002658 | 0.3137 11593182 | -2.1041964 0.000264 7970.4407
0.002702 | 0.2196 15159476 | -2.4608258 0.000308 7989.694
0.002746 | 0.1255 20754495 | -3.0203277 0.000352 8580.4764
000279 |0 0 0 0.000396 0

1.6 Plot log(V) Gradient (5)
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A graph to show the natural log of V at different time stages of
conducting an experiment to measure the capacitance of a
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Frequency (/) of wave

Period (P) of a wave
Therefore = Py, = 0.1 sec
No. of divisions (T,

=10
Tuw = 28 <2 = 001 sec

Figure 2 shows the AC sine wave display on the oscilloscope which has a peak-to-peak

voltage of 8.78 volts.
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