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[bookmark: _Toc194856878]Scope Time Division Calculations (3)


Closest time division to 400µs is 500µs, this will show one whole waveform.
[bookmark: _Toc194856879]Function Generator output square wave (3)
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Time constant from 63.2% = 145µS


[bookmark: _Toc194856882]Capacitor discharge table (2)
	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 – y1
dy = ln(V)2-ln(V)1 
	dx = x2- x1 
dx = Time2 – Time1
	dy/dx

	0.000545
	2.5725
	0.944878
	x 
	x 
	x 

	0.000561
	1.9451
	0.665313
	-0.27956
	0.000016
	-17472.8

	0.000578
	1.4431
	0.366794
	-0.29852
	0.000017
	-17560

	0.000595
	1.0666
	0.064476
	-0.30232
	1.7E-05
	-17783.4

	0.000611
	0.8157
	-0.20371
	-0.26818
	0.000016
	-16761.5

	0.000628
	0.5333
	-0.62867
	-0.42496
	0.000017
	-24997.8

	0.000645
	0.3764
	-0.9771
	-0.34843
	0.000017
	-20496

	0.000661
	0.2196
	-1.51595
	-0.53884
	1.6E-05
	-33677.8

	0.000678
	0.1255
	-2.07545
	-0.5595
	0.000017
	-32911.9

	0.000695
	0
	x
	x 
	0.000017
	x 
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[bookmark: _Toc194856884]Gradient Calculations and Compare(4)
[bookmark: _Toc194856885]Gradient Calculations






[bookmark: _Toc194856886]Comparison table
	
	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	F
	0.45µF
	45%

	Gradient Calculation
	F
	0.546µF
	54.6%



[bookmark: _Toc194856887]Capacitor Uses (5)
1. Regenerative Braking Systems – Capacitors can store the power generated from the braking and feed it to the rest of the car (Arrow, 2018). 
2. Xenon Headlights – Helps supply power during the negative half of the AC signal. (Holy Stones Enterprise Co.. Ltd., no date).
3. On Board Chargers for EV’s – Gathers power from car while in use from moving parts and recharges the car(Holy Stones Enterprise Co.. Ltd., no date). 
4. Circuit Noise Suppression – these capacitors are designed to supress the interference between alternator ignition and the switch(LCR Capacitors Us LTD, no date).
5. Battery Replacement for Electric Cars – Capacitors are becoming so good at holding charge that they are beginning to supplement or even replace batteries in electric cars(Powers, 2015). 
6. Regenerative Stop Start Battery Charging – Capacitors release energy when starting car to help pull away. 
7. System Monitoring Sensors – Capacitors are used in the circuits that the sensors for monitoring a cars drivetrain and tyre pressures. (Holy Stones Enterprise Co.. Ltd., no date).
8. Blind Spot Detection – Capacitors are used in the circuits which detect objects in a driver blind spot (Roos, 2019).
9. Electronic Stability Control – Capacitors make up part of the electronic stability control system(Roos, 2019). 
10. Airbag Occupant Detection – Capacitors help figure out if the airbags for that seat need to go off in a crash(Roos, 2019). 
[bookmark: _Toc194856888]Inaccuracies Question (4)
The inaccuracies in the work out capacitances and real capacitance could be that the circuit used was in reverse. Looking into other experiments with function generators and oscilloscopes working out capacitance the resistor takes the supply voltage(Measure a capacitor using an oscilloscope - 0x9900, 2022), and the capacitor goes to ground whereas in this test are capacitor took the supply voltage.  Another reason for the inaccuracies could be the capacitor itself, capacitors have a range of with the capacitance could be within which will give lower or higher readings for the capacitance to what’s on the capacitor. The capacitor could have also been in reverse which would cause breakdown and mean the capacitor won’t work as intended giving the faulty values shown. 
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