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[bookmark: _Toc666179384]Scope Time Division Calculations (3)
T=40Ms
Time/Div = 4
Div = 10
Total Time = 40ms
[bookmark: _Toc708499123]Function Generator output square wave (3)
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[bookmark: _Toc770319795]Capacitor charge and discharge wave marked at correct points. (3)
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[bookmark: _Toc1757858402]Basic Capacitor Calculations (3)
Maximum voltage difference is = 3.79v, 63.2% of the total voltage would be 2.39v. by using the charge and disharge wave the 2.39v difference can give us a time constant of 60.2us. T-RC, therefor C =T/R 60.2us/100ohms = 6.02X10^-7 F.
[bookmark: _Toc650198237]Capacitor discharge table (2)
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[bookmark: _Toc253277627]Plot log(V) Gradient (2)

[bookmark: _Toc1705378033]Gradient Calculations and Compare(4)
[bookmark: _Toc1875164151]Gradient Calculations
The gradient of the graph = -9027.6x and the time constant is = -1/-9027.6 therefor = 1.106X10^-4s
Lastly to calculate the capacitance, resistance. Capacitance  = 1.108X10^-4 / 100ohms = 1.106X10^-6F/ 1.108μF
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[bookmark: _Toc2063827357]Capacitor Uses (5)
Capacitors are used in loads of different ways in both automotive and motorsport settings. One of their main jobs is to help keep the voltage stable so that important electronics like ECUs and sensors don’t get damaged by sudden spikes or drops. They’re also useful in ignition systems to help reduce arcing and make sure the spark plugs fire consistently. When it comes to fueling, capacitors help keep things running smoothly by making sure the fuel pumps and injectors get steady power, especially when the engine’s working hard. In cars with big audio systems, they help deliver quick bursts of energy to amps, stopping the lights from dimming or the voltage from dropping. For vehicles with stop-start systems, they help get the engine going again quickly and smoothly. In some motorsport setups, like electric turbochargers, capacitors help cut down lag by giving a quick hit of power. They also work with regenerative braking in hybrids and EVs, storing and releasing energy on the go. On top of that, they help headlights stay bright and steady, especially with LED and HID setups. And finally, in motorsport data logging systems, they act as backup power just in case there's a sudden cut—so no data gets lost.
[bookmark: _Toc1836055912]Inaccuracies Question (4)
Capacitor inaccuracies in cars and motorsports are usually caused by a few main factors: temperature changes, aging, and the manufacturing process. When temperatures fluctuate, like in the engine bay, capacitors can lose their original value, which can mess with things like timing or power filtering. Over time, especially with electrolytic capacitors, the materials inside can degrade, making them less effective and causing issues in critical systems like ignition or ECU circuits. Lastly, capacitors are made with a certain tolerance, meaning they might not match the value printed on the label exactly. This small variation, usually around +-10%, can lead to inconsistent performance in sensitive systems, even when the capacitor is brand new. (1) (2) (3)
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