
• Two isolated conductors
• Charge to equal and opposite charge
• Each is an equipotential surface
• Potential between them is such that: 



(Farad is the unit of capacitance, however, we 
commonly use (pF) picofarad=10-12F, (µF) 
microfarad=10-6F, and (nF) nanofarad=10-9F.) 





A parallel-plate air capacitor has a capacitance of 800 pF. The 
charge on each plate is 6 µC. What is the potential difference 
between the plates ?

In this problem we just need to use the relation 
between the capacitance of the capacitor, its 
charge and the potential difference between the 
plates  :



A parallel-plate air capacitor of capacitance of 100 pF
has a charge of magnitude 0.1 µC on each plate. The 
plates are 0.5 mm apart .
(a) What is the potential difference between the plates ?
(b) What is the area of each plate ?
(c) What is the electric-field magnitude between the 
plates ?
(d) What is the surface charge density on each plate ?

a) To find the potential difference we need to use the equation



A parallel-plate air capacitor of capacitance of 100 pF
has a charge of magnitude 0.1 µC on each plate. The 
plates are 0.5 mm apart .
(a) What is the potential difference between the plates ?
(b) What is the area of each plate ?
(c) What is the electric-field magnitude between the 
plates ?
(d) What is the surface charge density on each plate ?

To find the area of the plates we need to use the 
expression for the capacitance :

We know d=0.5 
mm=0.0005 m, then 
we can find the area A:



A parallel-plate air capacitor of capacitance of 100 pF
has a charge of magnitude 0.1 µC on each plate. The 
plates are 0.5 mm apart .
(a) What is the potential difference between the plates ?
(b) What is the area of each plate ?
(c) What is the electric-field magnitude between the 
plates ?
(d) What is the surface charge density on each plate ?

The potential difference is related to the 
electric field through the following relation : 



A parallel-plate air capacitor of capacitance of 100 pF
has a charge of magnitude 0.1 µC on each plate. The 
plates are 0.5 mm apart .
(a) What is the potential difference between the plates ?
(b) What is the area of each plate ?
(c) What is the electric-field magnitude between the 
plates ?
(d) What is the surface charge density on each plate ?

The surface charge density can be found from the equation :
         





To Find Capacitance

• Assume charge, q
• Find E
• Calculate V
• Calculate C



For close parallel plates:
use Gaussian surface around positive plate



For close parallel plates:
use Gaussian surface around positive plate



For close parallel plates:
use Gaussian surface around positive plate

q=CV

C=є0EA/Ed=є0A/d





V1=V2=V3





q1=q2=q3











Reminder:

The work of moving a little bit of 
charge from one plate to another is:

The work of moving all of the  charge 
from one plate to another is:



The work is stored as potential energy:

Or using q=CV can re-write as:



C = k Cair









Working Voltage
Defined as the maximum safe potential difference beyond which 
there is a risk of electrical breakdown. Occurs at a fixed 
electrical field. For air it is 50 MV/m.

Reminder, in parallel plate:

E=V/d

So the smaller spaced the lower allowed voltage.






