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[bookmark: _Toc226462250]Scope Time Division Calculations (6)

Time constant  = RC = 0.02335s
Waveform duration = total time = 40 * RC = 0.934s
Scope has 10 divisions
Time division setting  = total time/ 10  = 0.934/10 = 0.0934s/div

[bookmark: _Toc226462251]Function Generator output square wave (6)
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Figure 1 - a graph showing a function generator output wave captured on the Hantek 6022BE oscilloscope (frequency of 250Hz and a peak to peak voltage of 6.90v , set at 500 µs/div and 2 v/div
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[bookmark: _Toc226462254]Capacitor discharge table (5)



	Time (s)
	Voltage (v)
	ln(V)
	dy = ln(V₂) − ln(V₁)
	dx = t₂ − t₁ (s)
	dy/dx (s⁻¹)

	0.0000
	3.1373
	1.1434
	x
	x
	x

	0.0055
	2.8863
	1.0600
	-0.0834
	0.0055
	-15.16

	0.0110
	2.5725
	0.9449
	-0.1151
	0.0055
	-20.93

	0.0165
	2.1961
	0.7867
	-0.1582
	0.0055
	-28.76

	0.0220
	1.8824
	0.6325
	-0.1541
	0.0055
	-28.02

	0.0275
	1.5686
	0.4502
	-0.1824
	0.0055
	-33.16

	0.0330
	1.2549
	0.2271
	-0.2231
	0.0055
	-40.57

	0.0385
	0.9412
	-0.0606
	-0.2877
	0.0055
	-52.30

	0.0440
	0.6902
	-0.3708
	-0.3102
	0.0055
	-56.40

	0.0495
	0.3765
	-0.9768
	-0.6061
	0.0055
	-110.19
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[bookmark: _Toc226462258]Comparison table
	
	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	
	
	

	Gradient Calculation
	
	
	



[bookmark: _Toc226462259]Capacitor Uses (5)
“In car audio systems, large capacitors store energy for the amplifier to use on demand.” (Wikipedia Contributors, 2018) “enabling systems such as air conditioning, infotainment, and advanced driver-assistance systems (ADAS) to operate efficiently.” (Ethan, 2025) electrical  - “power supply smoothing, signal coupling and timing circuits.” Motorcycle – “Capacitor Discharge Ignition, Voltage stabilisation and Radio frequency interference (RFI) suppression” (Anthropic, 2026)




[bookmark: _Toc226462260]Inaccuracies Question (4)

My measured capacitance could differ from the specified value as the hantek scope has an 8-bit ADC, meaning that voltage is rounded to discrete steps of about 0.063V. this introduces rounding errors into every voltage reading, which then feeds through to my capacitance calculations.
The capacitance could also differ with temperature so the labs temperature might differ from the temperature that the components were measured at as “materials with higher dielectric constants K at 25°C display greater change when the temperature shifts” (Mao, 2023). The breadboard and crocodile clips also add a small amount of resistance into the circuit, effectively changing the R value in the RC equation, skewing the results.

Risk Question (10)
The Controller Area Network (CAN bus) is “a vehicle bus standard system that enables communication between multiple electronic control units (ECUs) without requiring a central computer.” (Webfleet Solutions B.V, 2026). ECUs are electronic components that vehicles can monitor, control and share data from all around the vehicle from things like wheel speed sensors, airbags and temperature and pressure sensors. However, as vehicles ger increasingly connected through Bluetooth, Wi-Fi, and cellular networks, the CAN bus has become a significant cybersecurity attack surface. This is because the original CAN protocol was designed without authentication or encryption. This means that a malicious operator who gains access to the network can inject false messages, disable critical safety features, or even take over control of the vehicles functions. A defence against things like this include ISO/SAE 21434:2021, which is “an international standard that defines engineering requirements for cybersecurity risk management in the context of road vehicles.” (ISO, 2021).  ISO/SAE 21434 also mandates ongoing vulnerability monitoring and incident response throughout the vehicles operational life, recognising that new attach methods emerge continuously. UN R155 states that “The manufacturer shall have a valid Certificate of Compliance for the Cyber Security Management System relevant to the vehicle type being approved.” (UNECE, 2021) this means that, the Cyber Security Management System (CSMS) certificate must be valid for the vehicle type (or designation of vehicle model, e.g. Model X 2.0 Diesel Automatic), the certificate must cover the processes used to develop and manage cybersecurity for that exact vehicle type as without it, the approval authority cannot grant approval under UN R155.
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