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Announcements

1. Tutorial schedule 

2. HW1 & HW2 due at 11:59 PM this evening.

3. Topics for today:

Review of the notion of an electric field

Coulomb’s law Gauss’s law
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Problem solving session 
for Section B 6-7 PM
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Review – Coulomb’s law
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Consider an electron and  a proton 
attracted to each other according to 
Coulomb’s law.  Show that the 
electron can have a stable circular 
orbit around the proton. Suppose that 
the radius is r = 0.529x10-10 m; 
calculate the period and energy of the 
orbit.
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Electric field:

The force on a 1 C charge 
placed at r1.

Field lines help to visualize electric field:
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Electric field due to large uniformly charge plate:
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Peer instruction question

We have discussed the notion that if we know that field at the 
point r1 is E(r1), we can determine the force on a charge q at 
that point according to  F = q E(r1).  This assumes that the 
charges that determine E(r1) are not effected by q. When is this 
a good approximation?

(A) Always         (B) Never         (C) Most often for metals. 
(D) Most often for insulators.     
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Metals                                                Insulators
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Net charge moves 
to surface of metal.

Electric field 
within metal is 0.

Net charge may remain 
within insulator.
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An alternative method for calculating electric fields –

Gauss’s Law

Define electric “flux”:
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Gauss’s law says:
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Integral of surrounding surface
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How can it be true?:

Consider simple case:

inside) charge(1
0ε
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Assume E is purely radial 
and has a constant value on 
the surface of a sphere of 
radius r.
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Electrostatic field from charged sheet
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permittivity constant =8.854x10-12 C2/(Nm2)
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Electric field inside and outside uniformly charged sphere:
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Behavior of materials in an electric field

Charges move in response to the forces applied to them 
until they come to equilibrium.

Insulators – charges are (more or less) held in place by atomic 
and molecular forces

Conductors – charges are mobile and move such that the 
electric field within the conductor is approximately 0.
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