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When the electric field lines penetrate &.s3a surface of area A, l
which is perpendicular 425 to the field , as shown in the figurel-\zf,f?""’
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Electric Flux

The number of field lines is proportional .l to
the product of E and A, called the

electric flux:
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the unitis: (N.m2/C)
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The electric field around a
point charge

Thus the flux
on a sphere
is E < Area

area S
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The lines of force passing through a surface of a given area is [ \ |
dependent on three factors: \\
1. Strength of the Electric Field & 3 [——
2. Area of the Surface \, fl?:;e’rf:;;tg;e
3. Orientation 4> si5 a3l of the surface w.r.t the lines of force. N
N\ Moderate no. of
N[ e
And , N Maximum no. of
if the surface is not perpendicular Lase oS4l O to the field, as in s
Figure , then the number of line passing will be proportional to L
this angle, the expression for the electric flux is:
[CI) =E S cos 0 }
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Drive the total electric flux duo to a point charge inside enclosed

virtual surface?
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L Gauss law

J)E=$E.AS _ b

0

g, is the net charge inside the surfac




Gauss' Law

zlectric
flux,

NMY/C

enclosed
charge,
/ C
Q 7
&

\permittivity o
free space
(8.85x1071?)

Gauss'’s law , states that the electric flux through any closed surface

is equal to the net charge Q inside the surface divided by the

permittivity of free space, ¢o.

For highly symmetric distributions of charge, Gauss’s law can be used to calculate

electric fields.




Quiz

Q1// What is the electric flux through a sphere of radius R surrounding a charge +Q at the center?
1) 0

2) +Q/e0

3) -Q/e0

4) +Q

5) None of these

Q2//How does the flux ®E through the entire surface change when the charge +Q is moved from
position 1 to position 2?

a) ®E increases

b) ®E decreases

c) ®E doesn’t change (Just depends on charge not position)



Drive the Coulomb’s law from Gauss’s law?

E is constant
everwhere on the surface

Electric Flux (DngE° dS :fE ds =E}£ dS:-qi

E and dS are parallel

everywhere on the surface q
Spherical ( ) .
Gaussian -~ E 47{7’2 E,
Surface surface area
& of a sphere

q:’n

&= dme, 7’

the net flux through any closed surface surrounding a point charge q is 7
given by q/¢, and its independent of the shape of that surface



