
Capacitors – charge and discharge

Permittivity of free space = 8.84x10-12 Fm-1

1. An uncharged capacitor is connected as shown in Figure 1.

(a) with the switch in position 1 describe the flow of electrons as the capacitor charges

(b) with the switch in position 1 describe the flow of electric current as the capacitor charges

(c) what determines the final potential difference across the capacitor?

(d) the resistor R is now replaced by one of larger resistance. What effect does this have on:

(i) the rate of charging?

(ii) the final charge on the capacitor?

2. Draw graphs showing:

(a) how the potential difference across the capacitor and 

(b) the current in the circuit varies 

during the charging process described in question 1.

3. When the capacitor is fully charge with a potential V across its plates the switch in the circuit in Figure 1 is now moved to position 2.

(a) with the switch in position 2 describe the flow of electrons as the capacitor discharges

(b) with the switch in position 2 describe the flow of electric current as the capacitor discharges

4. Draw graphs showing:

(a) how the potential difference across the capacitor and 

(b) the charge on the capacitor in the circuit varies 

during the discharging process described in question 3.

5. What is the time constant for a circuit such as that shown in Figure 1. 

6. What is the time constant for a 10 μF capacitor discharged through a 1000 kΩ  resistance?

7. What will be the voltage across a 1000 μF capacitor charged to 12V discharging through a 100k resistor after 

(a) 20s 

(b) 40s 

(c) 2 minutes  

8. A capacitor of 1000 F is with a potential difference of 12 V across it is discharged through a 1000  resistor. Calculate the voltage across the capacitor after 0.5 s

9. A capacitor is discharged through a 10 M resistor and it is found that the time constant is 250 s. Calculate the value of the capacitor.

10. Calculate the time for the potential across a 100 F capacitor to fall to 75 per cent of its original value if it is discharged through a 10 k resistor.
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