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Experimental Physics EP2 

Electricity and Wave Optics 

– Continuous charges –
Electric field, Gauss’s law

https://bloch.physgeo.uni-leipzig.de/amr/
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Electric field
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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

Q
2x
dqkdE =

2x
dxkdE l

=

÷
ø
ö

ç
è
æ -
+

-== ò
+

aal
k

x
dxkE

al

a

11
2 ll

)( ala
kQE
+

=

2a
kQE =la >> - the rod can be considered as a point-like charge



Experimental Physics - Mechanics - Gravity 4

Interaction with ring
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Selected examples
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Selected examples
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Electric flux

EAE =F

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

The net flux through any 
closed surface enclosing 
charge q is equal to 4pkq.

The net flux through any 
closed surface enclosing no 
charge zero.
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Divergence theorem
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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
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Earnshaw's theorem

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
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Electric Field Lines

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

Electrostatic equilibrium:

Ø Electric field within a conducting body is zero everywhere.

Ø Electric field outside a conductor is perpendicular to its surface and is 4pks.

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

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

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

Ø 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).

Ø The net flux through any closed surface 
enclosing charge q is equal to 4pkq. 

Ø The net flux through any closed surface 
enclosing no charge is zero.

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

Ø Electric field within a conductor is zero, all charge
is located at the surface.


