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Capacitor
A capacitor is an electrical component that stores energy in 
the form of an electric field between two conductive plates 
separated by an insulating material (dielectric).

The ability of a capacitor to 
store charge is called 
capacitance (C), measured in 
farads (F).

Circuit symbol𝑄 = 𝐶𝑉
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Energy stored on a charged capacitor
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Concept Learning Questions.

1) A capacitor with a capacitance of 10 𝜇𝐹 is connected to a 
12 V battery. Calculate the charge stored on the capacitor.

2) A capacitor stores a charge of 5 mC when connected to a 
15 V potential difference. What is the capacitance of the 
capacitor?
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3) A 2 𝜇𝐹 capacitor is charged to a potential difference of 20 V. 
Calculate the energy stored in the capacitor.

4) A capacitor has a charge of 0.02 C and is connected to a 
potential difference of 10 V. Calculate the energy stored in the 
capacitor.

5) A capacitor with a capacitance of 3 𝜇𝐹 stores a charge of 6 mC. 
Calculate the energy stored in the capacitor
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Charging and discharging capacitors.

Current 
sensor Computer 

datalogging 
current

Advantages of using data logger with a 
current sensor.

Greater accuracy and consistency

-Human error(such as misreading scales or 
parallax error) is eliminated.
-Data loggers use precise measurements and 
maintain consistent sampling intervals.

Continuous and automated recording.

-A data logger can collect current data 
around the clock, without needing a person 
to be present.
-Automatically saved in digital form and 
stored data can be easily transferred for 
analysis and graphing.
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Charging the capacitor
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When a battery or voltage source is connected to the 
capacitor, it starts to push electrons onto one plate 
of the capacitor, creating a negative charge. The 
other plate becomes positively charged due to the 
loss of electrons.

The voltage difference between the source and the 
capacitor causes current to flow through the circuit. 
This current charges the capacitor, and the charge on 
the capacitor increases over time.



Charging graphs.
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Once the capacitor is fully charged, the 
voltage across its plates equals the 
voltage of the battery, and the current 
stops flowing. At this point, the 
capacitor holds the maximum charge it 
can store.
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Time constant
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Discharging Capacitor
When the capacitor is connected to the resistor (like 
a lamp), the stored charge begins to flow through the 
resistor. As the capacitor discharges, electrons move 
from the negative plate of the capacitor through the 
resistor to the positive plate.

As the capacitor discharges, the charge on its plates decreases. 

This means the voltage across the capacitor also decreases. The current decreases over 
time as the voltage across the capacitor decreases.
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Discharging graphs
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Mathematics knowledge
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Capacitor calculus
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Concept Learning Questions.

Answer: 0.1 s
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Answer: 10.38 V
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Answer: 1.35 V
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Answer: 0.69 s



Answer: 1.21 s
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