
TOPIC 4 

Electric Flux



AREA VECTOR
The vector associated with every area element of 
a closed surface is taken to be in the direction of t 
normal thus, the area element vector ΔS at a 
point on a closed surface is equal to ΔS ñ, where 
ΔS is the magnitude of the area element and â is a 
unit vector in the direction of outward normal at 
the point.



ELECTRIC FLUX
Electric flux linked with any surface is defined as 
the total number of electric field lines that normally 
pass through that surface.



Electric flux is a scalar quantity. But it is a 
property of vector field.
SI unit of electric flux is 
and dimensional formula of electric flux is 
expressed as













•Some Features of Gauss' Law

•1) Gauss' law is true for any closed surface, no matter 
what its shape or size be.

• (ii) In the situation, when the surface is so chosen that 
there are some charges inside and some outside, the 
electric field is due to all the charges, both inside and 
outside the closed surface.

• (iii) Gauss' law is often useful when the system has 
some symmetry. This is facilitated by the choice of a 
suitable Gaussian surface.



Applications of Gauss' Theorem

•Field due to an Infinitely Long Thin 
Straight Charged Wire

From Gauss' law

Cylindrical guassian surface



• From Gauss law 



E VS r GRAPH



Field due to a Thin Infinite PlaneSheet of 
Charge

Flux through curved surface is = 0
Because ϴ=90 
Flux through the flat surfaces = EA+ EA = 2EA.
. Total electric flux over the entire surface of cylinder,=2EA



Field due to a Uniformly ChargedThinSpherical Spherical Shell 

Let σ be the uniform surface charge density of a thin spherical shell of 
radius (R).
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Q=0
Hence E=0
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