
Lecture 9: Chapter 30 Beginning, September 22 2005
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By dividing by q and using 
F = qE:

This allows finding V(x,y,z) 
if E(x,y,z) is known.

Example: point charge
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How to find the Potential from the Electric Field?



How to find the Electric Field from the Potential?

∆V = -W/q = -Es∆s

Es = -dV/ds (1)

This is correct for any 
direction s.
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In practice: If we know the 
direction of E, then we know 
which derivative of V to take

To find the individual 
components of E we 
need to extend Eq. (1):





Sources of Electric Potential

We can generate potential difference by creating 
a charge separation

A charged capacitor is a source of potential difference, but it 
cannot sustain a current

q ⇒ E ⇒ ∆V



The Potential Difference Should be Supported by “Foreign”
Forces

A Van de Graaff generator

Which forces provide charge separation?

Alternatively it can be a fur



Batteries and EMF

By definition, ∆V = ∆U /q, 
where ∆U = Wchem ⇒

∆Vbat = Wchem/q = ε

Which forces provide 
charge separation?



Capacitance, Chapter 30





Sequence of Steps in Calculating Capacitance
1. Assume charge Q

2. Calculate E using Gauss’s Law

3. Find

4. Calculate capacitance C = Q/∆V. In this calculation Q
will be cancelled
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End of Lecture 9 (Capacitors to be continued)
Reading: Chapter 30
Home Work 4


