Capacitors 2

Permittivity of free space = 8.84x10-12 Fm-1 
1. Draw the electric field between the plates of a parallel plate capacitor when a potential difference is applied across them.

2. What is the capacitance of a capacitor that stores 30 C of charge when a potential difference of 6 V is applied across it?

3. What is the energy stored in the following capacitors:

(a) a capacitor of 20 mF charged to a potential of 10 V?

(b) a capacitor of 4700 F charged to a potential of 240 V?

(c) a capacitor with a charge of 20 nC  charged to a potential of 10 V?

(d) a capacitor of 20 F with a charge of 50 C?

4. What happens to the energy stored in charged parallel plate capacitor if the following are done:

(a) the capacitor is disconnected from the supply and the plates are moved apart?

(b) the capacitor is left connected to the supply and the plates are moved apart?

5. Explain the principle of a variable parallel plate air capacitor.

6. Calculate the capacitances of the following parallel plate air capacitors:

(a) area of the plates = 20 cm2, distance between the plates = 2 mm

(b) each plate is 10 mm x 5 mm, distance between the plates = 1.5 mm

(c) area of the plates = 4x10-2 m2, distance between the plates = 2 mm

7. What is the area of a parallel plate capacitor with a capacitance of:

(a) 1 F if the plates are 1 cm apart? 



(b) 1 F if the plates are 1mm part

8. What is the energy stored in the following parallel plate capacitors:

(a) area of the plates 1 m2, separation 1mm, potential difference 20 V

(b) area of the plates 1 cm2, separation 0.5 mm, potential difference 6 V

9. A thundercloud and the Earth can be regarded as a parallel plate capacitor. Taking the area of the thundercloud to be 54km2, its height above the Earth as 1 km and its potential as 100kV calculate the energy stored in it.

10. Calculate the total capacitance of each of the following arrangements of capacitors:

(a) two capacitors of 100 F connected in series

(b) two capacitors of 100 F connected in parallel

(c) two capacitors, one  of 100 F and the other of 200 F connected in series

(d) two capacitors, one  of 100 F and the other of 200 F connected in parallel

(e) two capacitors, one  of 100 F and the other of 4700 F connected in parallel with the combination connected in series with another capacitor of capacitance 4700 F

11. Three 1.0 (F capacitors are

(a) connected in series to a 2.0V battery 

(b) connected in parallel with each other and a 2.0V battery.

Calculate the charge on each of the capacitors in (a) and (b). 

Account without calculation for the difference in energy stored in each capacitor in both cases.

12. If you have several 2.0 (F capacitors each capable of withstanding 240V without breakdown how would you assemble a combination having an equivalent capacitance of:

(a) 0.40 (F (b) 1.2 (F each capable of withstanding 1000V?

13. A parallel plate air capacitor has plates of area 5.0x10-2 m2 which are 2.5 mm apart. It is charged to a p.d. of 100 V and then disconnected from the supply. The charged capacitor is now connected in parallel to a second capacitor having plates of half the area but twice the distance apart.


Calculate:

(a) the final charge on each capacitor 



(b) the pd across each capacitor




(c) the energy stored by each part of the system before and after joining the two capacitors together

14. A parallel plate air capacitor with a plate separation of 3.00 mm and area 8cm2 is charged to a p.d. of 150V and then isolated. The separation of the plates is now increased to 4.5 mm. Calculate: 

(a) the new p.d between the plates 

(b) the charge stored on each plate 

(c) the change in the energy stored by the capacitor 

(d) how do you account for this energy change?

15. Repeat all parts of number 14 but this time with the capacitor remaining connected to the 150V supply.
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