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t = RC 
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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

	0.3
	6.7
	
	x
	x
	x

	0.6
	4.3
	
	
	
	

	0.9
	2.5
	
	
	
	

	1.2
	1.5
	
	
	
	

	1.5
	0.9
	
	
	
	

	1.8
	0.6
	
	
	
	

	2.1
	0.4
	
	
	
	

	2.4
	0.2
	
	
	
	

	2.7
	0.1
	
	
	
	

	3.0
	0.1
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	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	
	
	

	Gradient Calculation
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· Timing circuits. Used in timers and oscillators to create anticipated time delays.
· Energy storage. Capacitors can hold energy for short amounts periods that can be utilised in camera flashes.
· Power factor correction. Capacitors can improve efficiency in AC systems by improving power.
· Motor starting. Capacitors can produce phase shift to enhance torque when starting.
· Sensors. They can detect material properties and proximities and so are commonly used in touch screens. 
· Filtering. Capacitors remove noise that occurs from power supplies by smoothing rectified DC.
· Coupling. Passes AC signals as well as blocking DC signals.
· Signal processing. Can be used for audio circuits to tune resonant circuits.
· Surge suppression. Capacitors absorb spikes in power systems, ensuring there isn’t an overflow of power.
· Bypassing. Stabilises voltage for ICs, particularly in supply rails.
(Electricalvoice, n.d.)(Applications of Capacitor - GeeksforGeeks, n.d.)
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Measurements taken from the test can be inaccurate because of:
· Incorrect test setup: When setting up the Hanek device, function generator, and electrical components (capacitor, resistor, etc.), inaccuracies can occur if incorrectly set up since connections could be impaired or faulty, possibly leading to intermittent connection or distorted readings.
· Unstable power connection. This will lead to a lower voltage than is required.
· Knocking the test during measurement taking. Knocking the test setup will cause spikes of unstable readings, leading to misinterpretation. 
· Equipment quality. Using lower quality equipment will mean the results are less accurate as they can be unreliable.
· Incorrect function generator settings.
(USER’S MANUAL Hantek6022BL, n.d.)
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A vehicles’ ‘CANBUS’ system relates to the ‘Controller Area Network’, which directly impacts the ECUs of a vehicle, controlling electrics in parts such as the engine, dashboard, and brakes, which are all critical functions of a vehicle. If a cybersecurity attack on a CANBUS system was successful, it would result in disruption of these operations, causing potentially fatal malfunctions. For example, many modern cars have an array of sensors detecting traffic, pedestrians, and objects in the road, and can activate the brakes for you in emergency if the vehicle is headed towards them; if a CANBUS system was infected with malware, it could interrupt these sensors leading to an accident. 
The ISO standards are in place to ‘establish a structured framework’ for governing cybersecurity threats and risks for automotive electrical system. (ISO/SAE 21434:2021 - Road Vehicles — Cybersecurity Engineering, n.d.) It involves having specific requirements for automotive designers/manufacturers to follow in order to deter cybersecurity threats, split into categories. The first category is management level, including having defined roles and responsibilities for cybersecurity in the organisation, having a documentation of improvements made and continuing improvements, and ensuring all personnel and staff have sufficient training and skills to be competent in their role in cybersecurity. Another category is at the concept phase which involves having risk assessments and threat analysis, clear goals for cybersecurity, and asset identification i.e. what parts of the product needs protection. The next category is related to having a clear plan for the cybersecurity, ensuring that cybersecurity is consistently applied across all aspects of the manufacturing process. Other categories include maintenance, validation of the cybersecurity, and assurance for the supply chain.
Physical cyber security entry points include the OBD port or ECU connectors, which both provide access to the vehicles CANBUS systems. (Islam et al., 2023) Wireless threats occur via Bluetooth,   WI-FI, keyless entry systems, vehicle communication to other vehicles, USB/SD cards, monitoring systems, or cloud servers.(Dong et al., 2024; Khan et al., 2025)
CANBUS systems have inherent weaknesses in that they do not have an inbuilt authentication technique, meaning that any malware uploaded to an ECU will be run without detection. In addition, attackers can reverse-engineer signals to manipulate electrical outputs, impairing critical vehicle function. Furthermore, if an ECU is compromised it will affect the entire system.
Some CANBUS systems have vulnerabilities when updates are needed, this can be another entry point for malware to enter the system. This is because weaknesses occur through lack of authentication, security, or compromised firmware.(Pandey et al., 2025)
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