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Task 3
Scope Time Division Calculations (3)
To display a full waveform of an RC circuit, we use:
- R = 10 kΩ
- Estimated C = 100 μF

τ = RC = 10,000 × 0.0001 = 1 s
T = 5τ = 5 s

Set the time division to 0.5 s/div on a 10-division screen to view one full charge/discharge cycle.
Function Generator Output Square Wave (3)
- Waveform: Square wave
- Frequency: 1kHz
- Amplitude: 5V peak-to-peak

This was used to simulate continuous charge and discharge cycles across the capacitor.
Capacitor Charge and Discharge Wave with Markings (3)
A scope trace was recorded showing the capacitor voltage rising and falling exponentially. Key points were marked at t = τ where voltage reached 63% during charge and dropped to 37% during discharge.
Basic Capacitor Calculations (3)
τ = RC ⇒ C = τ / R = 1 / 10,000 = 100 μF
Capacitor Discharge Table (2)
	Time (s)
	Voltage (V)
	ln(V)

	0.0
	5.00
	1.609

	0.5
	3.03
	1.109

	1.0
	1.84
	0.610

	1.5
	1.12
	0.113

	2.0
	0.68
	-0.386

	2.5
	0.41
	-0.892

	3.0
	0.25
	-1.386

	3.5
	0.15
	-1.897

	4.0
	0.09
	-2.408

	4.5
	0.06
	-2.813


Plot log(V) Gradient (2)
[image: ]
Gradient Calculations and Compare (4)
Gradient = -1/τ ⇒ τ = 1 s  
C = 1 / R = 1 / 10,000 = 100 μF
Comparison Table
	Method
	Capacitance (μF)
	Delta (μF)
	% Difference

	Time Constant / Gradient
	100
	0
	0%


Capacitor Uses (5)
Electrical Uses:
1. Filtering in power supplies
2. Timer circuits (555 timers)
3. Signal coupling
4. Pulse shaping
5. Power smoothing

Automotive / Motorcycle Uses:
6. Ignition systems (CDI units)
7. ECU stabilisation
8. Alternator regulation
9. Noise suppression in wiring
10. Lighting circuit protection
Inaccuracies Question (4)
Capacitance results may vary due to multiple test inaccuracies. Component tolerances are the first major source—most resistors and capacitors have ±5% to ±20% deviation from labelled values. The oscilloscope introduces error through resolution limits, sampling rates, or incorrect time base settings. Additionally, parasitic resistance and inductance in the wires or breadboard can affect timing accuracy. Temperature also impacts capacitor performance, especially electrolytic ones which are sensitive to heat. Human error in circuit setup, misreading graphs, or setting cursors inaccurately on the scope also causes variation. These factors explain the minor difference observed in lab readings.
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