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Frequency (f) of wave = 250Hz
Period (P) of a Wave =  =  = 0.004 = 4 x 
No. of divisions for full wave = 8
0.0005 = 5 x [image: A screen shot of a graph
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For Charge
(Peak (mV) – Start (mV) x 63.2% + Start (mV) = Voltage at 63.2%
So (797 – 62.7) x 63.2% + 62.7 = 526.8 mV
Time at 526.8 mV on charge = 250µs
For Discharge
Voltage at 36.8% charge is the same as 63.2% charge, so 526.8 mV
Time at 526.8 mV on discharge = 70µs

[bookmark: _Toc194856564]Basic Capacitor Calculations
We know that t = RC, and need to calculate capacitance C, so rearranged for C this formula is: C = 
Resistance is 100Ω (James, R. (2025)).
C =  = 5 x  F = 5µF
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[bookmark: _Toc194856547]Table 1 - Capacitor Discharge Table
	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 -y1
dy = ln(V)2-ln(V)1
	dx = x2-x1
dx = Time1-Time2
	dy/dx

	2.40 x 
	0.702
	-0.354
	n/a
	n/a
	n/a

	3.60 x 
	0.661
	-0.414
	-0.060
	1.20 x 
	-5000

	9.00 x 
	0.454
	-0.790
	-0.376
	5.40 x 
	-6963

	1.29 x 
	0.403
	-0.909
	-0.119
	3.90 x 
	-3051

	1.53 x 
	0.357
	-1.030
	-0.121
	2.40 x 
	-5042

	2.20 x 
	0.282
	-1.266
	-0.236
	6.70 x 
	-3522

	2.65 x 
	0.241
	-1.423
	-0.157
	4.50 x 
	-3489

	3.04 x 
	0.221
	-1.510
	-0.087
	3.90 x 
	-2231

	4.00 x 
	0.167
	-1.790
	-0.280
	9.6 x 
	-2917

	4.63 x 
	0.147
	-1.917
	-0.127
	6.3 x 
	-2016
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[bookmark: _Toc194856428]Figure 3 - log(V) Against Time Graph
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Using the formula shown in Figure 4, we can solve the time constant using the average gradient from the table in Table 1. For this, we will take an average gradient from each of the gradient values. The resistance is the same as before, so after working out t, capacitance can be calculated using the rearranged equation from before.
Average gradient = -3803
t =  (negatives cancel out) = 3.24 x 
C =  =  = 3.24 x F = 3.24µF
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	Capacitance
	Delta
	Percentage Difference

	Actual
	1µF
	n/a
	n/a

	Marker Calculation
	5µF
	4µF
	133.33

	Gradient Calculation
	3.24µF
	2.24µF
	105.66
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In the automotive sector, capacitors have many uses. Some of these include:
· They are used in on-board chargers (OBCs) to convert ac power to dc power and stabilize charge and current (Cosmo Films, 2024).
· Capacitors are also used as inverters to filter high-frequency currents to ensure the power conversion is efficient (Cosmo Films, 2024). 
· Capacitors are used in starter motors to stabilize the circuit when the engine is started (JEC1988, 2023). 
· Capacitors provide backup power to key safety systems such as power steering and airbag controls (Powers, N. (2015))
· They are used to filter out electrical noise from other components such as the alternator to protect sensitive electronics (ChatGPT, 2025)
· Capacitors help to manage power in lighting systems, ensuring that lights and especially LEDs maintain consistent brightness even with fluctuations in voltage. (ChatGPT, 2025)
· In hybrid and electric vehicles, supercapacitors are used to store the energy recovered during braking (Gemini, 2025)
· Capacitors also provide support to the batteries from peak current loads, which extends battery life (Gemini, 2025)
· In stop-start vehicles, which many modern cars are included in, capacitors provide energy boosts on engine restarts to reduce strain on the battery (ChatGPT, 2025).
· In sound systems, high-powered amplifiers are often used, which use significant current. Capacitors provide power to this, to protect too much power from being drawn and the headlights dimming (Gemini, 2025).
[bookmark: _Toc194856571]Inaccuracies Question
Of the values that were calculated for capacitance, both were fairly accurate, however were both different to the 1µF specified. For the basic calculations, the difference between the calculated value and true value is larger. This could be due to the noise in the oscilloscope. If there wasn’t any noise, the time constant could be shorter, thus meaning the capacitance would be lower (t=RC).  For the gradient calculations, the difference between the true value and calculated is lower, meaning the value is more accurate. The more accurate value is likely due to taking less readings at specified points along the discharge curve, which would help eliminate the errors from noise. Another reason that these results aren’t as accurate as they can be is the oscilloscope used in the practical experiment. The oscilloscope provided is relatively cheap when compared to other oscilloscopes. If a more expensive and accurate oscilloscope was used in the experiment, there would be less noise in the results, improving the calculations for the capacitance. 
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In(e ) =& logle) is 1)
InV = InV, — :7 (take logs both sides)

v =

bt (we know straight line decreasing)

(logV, is the constant equivalent to c iny = mx +c)





