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[bookmark: _Toc194691705]Scope Time Division Calculations (3)
[image: A screenshot of a computer

AI-generated content may be incorrect.]                             Figure 1 - Closest Time/Dev in Hantek Software

                                                                                 (Equation 1)
                                                 (Equation 2)
                  (Equation 3)
 The number calculated for the time per division can then be rounded to the nearest Time/Dev in the Hantek software in SI prefix units. The closest value to the 400×10-6 was 500uS, figure 1.
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Figure 2 - Square Wave without Cursors

Figure 3 - Square Wave with Cursors

[image: ]
Figure 4 - Zoomed in View of Figures

[bookmark: _Toc194691707]Capacitor charge and discharge wave marked at correct points. (3)Figure 5 - Capacitor Charge and Discharge with Cursors

Figure 6 - Zoomed in view of figures





                       (Equation 4)
                                                                                 (Equation 5)
                                                         (Equation 6)

 The 0.343V value can then be used to move the cursor into the correct place to find the time constant, figure 5. Setting the voltage to be at 344mV allows the time constant to be seen as 60.2uS.

[bookmark: _Toc194691708]Basic Capacitor Calculations (3)
                                                                                                            (Equation 7)
                                                                            (Equation 8)

[bookmark: _Toc194691709]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

	0.002394
	0.9725
	-0.0278852
	x
	x
	x

	0.002412
	0.9161
	-0.08762975
	-0.05974455
	1.8E-05
	-3319.14147

	0.00243
	0.7216
	-0.32628431
	-0.23865456
	1.8E-05
	-13258.5867

	0.002448
	0.5961
	-0.51734684
	-0.19106253
	1.8E-05
	-10614.585

	0.002466
	0.5082
	-0.67688021
	-0.15953337
	1.8E-05
	-8862.96485

	0.002485
	0.458
	-0.78088609
	-0.10400589
	1.9E-05
	-5473.99404

	0.002503
	0.4141
	-0.88164779
	-0.10076169
	1.8E-05
	-5597.87186

	0.002521
	0.389
	-0.94417594
	-0.06252815
	1.8E-05
	-3473.78594

	0.002539
	0.3639
	-1.01087617
	-0.06670024
	1.8E-05
	-3705.56883

	0.002558
	0.3514
	-1.0458301
	-0.03495393
	1.9E-05
	-1839.68047



[bookmark: _Toc194691710][image: ]Plot log(V) Gradient (2)
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[bookmark: _Toc194691712]Gradient Calculations

                                                                                      (Equation 9)
                                                    (Equation 10)
                                                         (Equation 11)
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	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	0.602µF
	0.398µF
	39.8%

	Gradient Calculation
	1.51µF
	0.51µF
	51%



[bookmark: _Toc194691714]Capacitor Uses (5)
Across electrical, automotive and motorcycle applications, capacitors can be used in many ways:
· Capacitors can be used in starter motors to guarantee the normal operation of cars by stabilizing the circuit (JEC, 2022).
· Capacitors can act as a filter and remove electromagnetic signals that may generate noise. This can be done in starter motors to ensure they work correctly (JEC, 2022).
· Capacitors can store electricity for a short period of time when looking at brake energy regeneration. It does this to recapture kinetic energy that is lost as heat electricity. The electricity stored can then be recycled to accelerate the car (Arrow, 2025).
· A common application of capacitors is for decoupling one part of a circuit from another. This is done if there is an uneven waveform because of an incoming line signal being taken through a rectifier and transformer (Edington, 2025).
· Capacitors can be used to store small amounts of energy for electronic devices to use if they need additional power during power cuts (Edington, 2025).
· Capacitors can separate the AC and DC components of a signal. AC signals can pass from one section to the other while blocking the DC static voltage because of capacitors (Edington, 2025).
· Capacitors can be used to neutralise high and intermediate frequencies in radios and televisions (Cytech Systems, 2025).
· Capacitors can be used in timing circuits by controlling charging and discharging. This means that the capacitor controls the size of the time constant (Cytech Systems, 2025).
· Capacitors can extract field synchronous signals from composite synchronous signals in integration circuits (Cytech Systems, 2025).
· Capacitors can be used to measure the loss/gain of capacitance due to external factors. These factors could be humidity fuel levels and mechanical strain (Easby Electronics, 2022).

[bookmark: _Toc194691715]Inaccuracies Question (4)
 The specified value on the capacitor is different to the measured values. This could be due to several reasons.
 It is possible that during the manufacture of the capacitor, some chemical and mechanical differences could have occurred, meaning that the capacitance value is different to the stated value, but not outside the maximum deviation from the specified value (Montana State University).
 It is also possible for measuring equipment to lose its accuracy over time. As the equipment used was not brand new, it is likely that there were inaccuracies in the measured values due to wear and tear (Eley Metrology, 2025).
 Ultimately, the differentiation in the specified value, marker calculation value and gradient calculation value is most likely due to measuring equipment inaccuracy but could have also been affected by the manufacture of the component.
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