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Electric field

E

Fv N TABLE 23.2 Typical Electric Field Values
- —_— Source E (N/C)

9 C

Fluorescent lighting tube 10
Atmosphere (fair weather) 100
Balloon rubbed on hair 1 000
2 Atmosphere (under thundercloud) 10 000

Photocopier 100 000
Spark in air =3 000 000
Near electron in hydrogen atom 5 x 10!

T 4o

At any point the total electric field is equal to vector
sum of the electric fields due to the individual charges.
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Selected examples
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a >> l E = k—g - the rod can be considered as a point-like charge
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Interaction with ring
dm
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integration over the ring
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Selected examples

(a) (b)
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Selected examples
kx
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Electric flux

N -m’
®, = FA [ m}
C

Electric flux is equal to number of electric lines
passing through a given surface area.

O, = EAcosa /

Ao
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O, = [Edd

surface
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Electric flux

(I)E — § Edz — § EndA - net flux through a closed surface
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Gauss’s law

Ganssian
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Application of the Gauss’s law: Insulators
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Gravitational force: extended objects
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Application of the Gauss’s law: Insulators

®, =2EA

O, =47kAo

E =2nko
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Earnshaw's theorem

fﬁdﬁ;to

Any equilibrium configuration of point-like charges
interacting solely via electrostatic interactions is unstable.

The theorem is applicable for any inverse-square law forces, including gravitational and magnetic.
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Earnshaw's theorem

Experimental Physics IIa - Continuous charges

14




Electric Field Lines

shielding the electric field — the Faraday cage
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Application of the Gauss'’s law: Conductors

Electrostatic equilibrium:

» Electric field within a conducting body is zero everywhere.

» Electric charges within a conductor are locates on its surface.

» Electric field outside a conductor is perpendicular to its surface and is 4nko.

> If surface is irregular, then electric field is greatest where the curvature is highest.
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To remember!

» At any point the total electric field is equal to the vector sum of electric
fields due to individual charges.

» Electric flux is equal to number of electric field lines penetrating given
surface - the scalar product of electric field and the area
element (pointing along the normal to the surface).

» The net flux through any closed surface

enclosing charge q is equal to 47kq.

> The net flux through any closed surface Internal Google

enclosing no charge is zero.

» At electrostatic equilibrium there is no
any macroscopic charge transport.

» Electric field within a conductor is zero, all charge

is located at the surface.
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