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[bookmark: _Toc194782506]Scope Time Division Calculations (3)
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Figure 1 – One complete wave form
Resistor = 100Ω
Capacitor = 1μF
τ= R x C = 100 x 1x10^-6 = 100 micro-seconds
40τ = 40 x 1x10^-4 = 4mS
Function Generator Frequency = 1/40τ = 1/(4x10^-3) = 250Hz
Each square is 0.5mS or 5τ
[bookmark: _Toc194782507]Function Generator output square wave (3)











[bookmark: _Toc194782508]Capacitor charge and discharge wave marked at correct points. (3)
Charging
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Figure 2 – Charging curve of capacitor 1 time constant in
Time constant:193µS
Voltage:0.473V













Discharging
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Figure 3 – Discharging curve of capacitor 1 time constant in
Time constant:144µS
Voltage:0.297v

[bookmark: _Toc194782509]Basic Capacitor Calculations (3)
When the capacitor is 63.2% charged, 193mS have passed. This means the time constant is 193mS so using the equation:  
Time constant / Resistance = Capacitance 
193x10-6 / 100 = 1.93µF
When the capacitor is only holding 36.8% of its charge:
144x10-6 / 100 = 1.44µF





[bookmark: _Toc194782510]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

	0.001999
	0.8408
	-0.1734
	x
	x
	x

	0.002015
	0.7718
	-0.25903
	-0.08563
	0.000015555˙
	-5504.68

	0.002030
	0.709
	-0.3439
	-0.08487
	0.000015555˙
	-5455.92

	0.002046
	0.6463
	-0.43649
	-0.09259
	0.000015555˙
	-5952.33

	0.002061
	0.5961
	-0.51735
	-0.08086
	0.000015555˙
	-5197.84

	0.002077
	0.5459
	-0.60532
	-0.08797
	0.000015555˙
	-5655.38

	0.002092
	0.502
	-0.68916
	-0.08384
	0.000015555˙
	-5389.44

	0.002108
	0.4706
	-0.75375
	-0.06459
	0.000015555˙
	-4152.32

	0.002123
	0.4518
	-0.79452
	-0.04077
	0.000015555˙
	-2620.86

	0.002139
	0.4078
	-0.89698
	-0.10246
	0.000015555˙
	-6586.89


Figure 4 – Table of capacitor values

[bookmark: _Toc194782511]Plot log(V) Gradient (2)

Figure 5 – Graph of Log(V) against time

Gradient = -2226
[bookmark: _Toc194782512]Gradient Calculations and Compare (4)

Figure 6 – Graph of Ln(V) against time
Gradient = -5125.6
[bookmark: _Toc194782513]Gradient Calculations
Gradient calculation: -1/-5125.6 = 1.951x10-4
1.951x10^-4 / 100 = 1.951x10-6 F

[bookmark: _Toc194782514]Comparison table
	
	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	1.93µF
	+0.93µF
	+93%

	Gradient Calculation
	1.951µF
	+0.951µF
	+95.1%


Figure 7 – Table of expected capacitance against measured
Marker calculation – 193x10-6 s / 100 = 1.93x10-6 F
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1) In power supplies to smooth out the DC output so it doesn’t fluctuate after being converted from AC.
2) Temporary energy storage, capacitors store excess energy before slowly releasing it so a steady electrical supply is maintained.
3) Car ignitions, a capacitor stores and discharges energy to create a spark in the sparkplug which ignites the fuel in the cylinder.
4) Regenerative breaking, capacitors store electrical energy converted from kinetic during the braking process which then can be used to power the vehicle.
5) Supressing radio interference, capacitors help supress radio interference from electrical devices in the car by allowing high frequencies to pass easier than low frequencies (Alfatec, 2025). 
6) Fast charging of EVs, Capacitors store the electrical energy which then enables rapid charging reducing charging time and increasing efficiency. (Wiferion, 2025)
7) Ultra capacitors can be used in place of batteries in some automotive applications such as Capabus which uses capacitors in place of a main lithium-ion battery (IJIRT, 2016).
8) Timing circuits, when capacitors are used in conjunction with resistors, they can control the rate at which a circuits voltage changes based on both of their values.
9) Camera flash, flashes in cameras use capacitors to store a lot of energy before releasing it quickly to produce a burst of light
10) Protecting circuits, capacitors can be used to protect against big jumps of voltage and arcing by taking that voltage and charging instead of allowing it damage components.
[bookmark: _Toc194782516]Inaccuracies Question (4)
Inaccuracies may have risen for multiple reasons during this test. One issue may have been the quality of the equipment used, it was old and cheap equipment which will have affected the accuracy of data collected. Temperature changes can also impact both capacitors and resistors altering their resistance and capacitance respectively. The assumptions made for the calculations such as assuming the resistor and capacitor behave in an ideal manner for example capacitor leakage (Circuit Digest, 2019). Another source of discrepancies may come from the internal resistance of the wires and breadboard used (Scott Precision Wire, 2025).
To conclude the measurement variations from the stated capacitance of the capacitor are likely due to a combination of the stated factors which has led to the practical results being so different to the theoretical ones. To prevent this next time better quality equipment should be used which should be tested before use, as well as a more controlled environment during testing.
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