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[bookmark: _Toc192754482]Task 3
[bookmark: _Toc192754483]Scope Time Division Calculations (3)

The Function Generator Frequency is set to 250 Hz
[image: ]
The step of the frequency is 1/1e6
1/1e6 * Wavelength = Time period
Time period can then use divided by the resistance of the circuit to find the Capacitance. 
 
Time/Div = 500uS
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[bookmark: _Toc192754484]Function Generator output square wave (3)
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Experiment Calculated Capacitance at 63.2%:
Time at 63.2% = 234 µs
Resistance = 100 Ohms
234 µs / 100 Ohms = 2.34 µF
C = 2.34 µF

Discharge equation = V(t) = V₀ * e^(-t/RC)
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	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 – y1
dy = ln(V)2-ln(V)1 
	dx = x2- x1 
dx = Time2 – Time1
	dy/dx

	64.857
	2.89
	1.061257
	x
	x
	x

	64.874
	2.29
	0.828552
	0.232705
	-0.017
	-13.6885

	64.89
	1.82
	0.598837
	0.229715
	-0.016
	-14.3572

	64.9065
	1.44
	0.364643
	0.234193
	-0.0165
	-14.1935

	64.923
	1.19
	0.173953
	0.19069
	-0.0165
	-11.557

	64.9395
	0.94
	-0.06188
	0.235829
	-0.0165
	-14.2926

	64.956
	0.82
	-0.19845
	0.136576
	-0.0165
	-8.27731

	64.9725
	0.66
	-0.41552
	0.217065
	-0.0165
	-13.1554

	64.989
	0.56
	-0.57982
	0.164303
	-0.0165
	-9.95776

	65.0055
	0.74
	-0.30111
	-0.27871
	-0.0165
	16.89172
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Gradient Calculations and Compare(4)
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Gradient Calculations


Discharging curve: 
Start point = 5753 V
End Point = 6300 V
Resistance = 100 Ohms
X axis = Time µS between start and finish discharge times.
Y axis = Voltage data between start and finish of discharge.

X = Mean difference between time data points during discharge. 
Y = Difference between data points during discharge.

Find gradient of the line of best fit. 
Gradient = dy/dx

Time period = 1/-Gradient

Apply to formula:
[image: ]










[bookmark: _Toc192754491]Comparison table
	
	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	2.34 µF
	1.34 µF
	-134%

	Gradient Calculation
	1 µF
	1.34F µF
	134%
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Capacitor applications in cars:
· Electronic refrigerant compressors, which are key components for cooling car batteries whilst charging, essential in electric cars. Adler, (P., & Mallwitz, R. 2021).
· Hybrid energy storage systems, use supercapacitors combined with lithium-ion batteries to optimise regenerative breaking in electric cars, making the total performance of the car more efficient. (Raman et al,. 2021).
· Capacitors are essential for DC-DC converters in electric vehicles. They are used to manage the power output of energy from the cars energy storage in order to meet the required power output of the cars load at any point. (Pandey et al,. 2022).
· Capacitors are a key factor in optimizing fast charging stations for elect vehicles. The capacitors are utilizing to meet the demand of instant energy transfer. (Pedrayes et al,. 2023)
· They are used in LED systems like car headlights. Capacitors are used to smooth voltage output fluctuations in order to produce the necessary brightness and at consistent rate (Pomerantz, 2011).

Electronic Applications:
· Capacitors can hold and release electrical charge to create a short- term power source in applications like energy reserves in power cuts (Eagles, 2024).
· Capacitors are used to provide power in mobile phone systems due to their fast-acting energy output (Jeccapacitor.com, 2023)
· Inverter-Driven appliances like refrigerators use capacitors to regulate power to improve the reliability and life span (Zhou, Y., & Huang, W. 2019).
· Because of their quick release of energy capabilities, electric bikes use capacitors to improve the acceleration and torque of the system (Malan et, al,. 2014).
· I order to produce high amounts of DC voltage; capacitors are used in voltage multipliers within particle accelerators to generate the required amount of energy. (Sutton, 2019)
· Safety capacitors are also used in order to reduce electrical surges and transients in applications like power plants where high voltage levels are in constant demand (Zhang,  2024).



[bookmark: _Toc192754493]Inaccuracies Question (4)

The values obtained could be inaccurate due to current leakage due faulty equipment being used, as well as poor contact points on the devices used due to wear an ageing which affect the reliability and consistency of results (Lucovsky, 2001). 
The function generator used could’ve also affected the accuracy of the results produced via its signal purity and amplitude stability. This includes factors like noise of the surrounding area and temperature conditions the function generator would have been under (Tek.com, 2024). 
Human error can also ruin results by misreading or entering values incorrectly. Even small errors can affect the whole experiment long term. Unintentional capacitance can also occur and give fault results whereby capacitance is created between wires and components, results with poor overall accuracy (Designs, 2020). 
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