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PROOF OF GAUSS’S LAW BY USING
COULOMB’S LAW
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PROOF OF GAUSS’S LAW BY USING COULOMB’S LAW

Consider a charged particle of charge Q placed at the centre  of an
Imaginary hollow sphere of radius g We have to find total electric flux

passes through this surface due to charge Q.

HTAT Toh Tah HTATAT hUT [STHehT T2 Q & R 3T dred Tah
SPTeTTeteh ITel o ohg; I TWT §31T & 6H S8 hledisieh el oh Tde d
341?%@%WWWWWWWW%I
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To find the electric flux consider a small surface ‘ds” of area vector ds.
Angle between area vector and electric field intensity at surface is
zero. Magnitude of electric field intensity at surface is E = KQ/K2 from
coulomb’s law

Tae T FelFd AT el o eIl §H SH e eieh el & Tdg T
U BIeT Adg 'ds’ AT & ToTaeT &19%hel el ds & 30 Idg W
YTl Tfeer 3R [aed &1 o ST T 10T 0° § 3H T T Feld
%Wﬁﬁwméﬁr?ﬁwwmlz KQ/RE‘T
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GAUSS’S LAW

This law was first formulated by Joseph Louis Lagrange in 1773
followed by Carl Friedrich Gauss in 1813.

The net electric flux through any imaginary closed surface is equal to
1/e, | times the net electric charge within that

closed surface.

Teh &l §1¢, hTeTfeich Hcle H Ioel aTell el eI FolFd 3Heh el
%wﬁwmarasl/eomaﬁm%
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GAUSS’S LAW

g fAIH Ugell R oA 1773 SEAT H Lagrange TS o GaRT TGAT 31T AT 3G 1,
1813 SEAT H Gauss AT o 38 eT: FlATTIC e fohaT

The net electric flux through any imaginary closed surface is directly
proportional to the net electric charge within that closed surface.

ThHT ¢ HleUfeieh Tcdg H I[eiel dTell el (eIl Folehd 3Heh el
% el TAeIc 3T & THITITH Bl &

?EA\&%Q
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UNIFORM CHARGE DISTRIBUTION
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LINEAR CHARGE DENSITY

Line Charge

When the distribution of charge is uniformly
along the line then it is called Linear Charge
Distribution.
Line Charge Density A,

¢

1 =
/

Q= charge uniformly distributed over line

L= length of the line
Unit of A 1s Coulomb/meter (C/m)
For non-uniform distribution of charge

- dQ

A -
dl
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LINEAR CHARGE DENSITY

When distribution of charge uniformly on the line then it is called linear charge
distribution.

e TR T [aAROT fhET IWT X Teh FATA T H g1 dl S W T [acdzoT
FEd o
Charge present per unit length on a line is called linear charge density.

mw*mmwmﬁHﬁQrﬁmeWW%l
A= 0 Unit=<,
L

v

It is denoted by A. sﬁxﬁa\ﬁm%mmm

If charge on a rod of length L is Q then linear charge density A= G/L

e L oIeTg & B3 I el AL Q IYTEAA 81 ol A=
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SURFACE CHARGE DENSITY

Surface Charge

When the charge distribution is over a
particular area then the distribution is called
as Surface charge distribution. S Surface
Charge Density o,

A
Q= charge fmft'}.u'mh; distributed over surface
r:.’_f area A
Unit of o is C/m*
For non-uniform charge distributions
- doQ

J_.
dA
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SURFACE CHARGE DENSITY

When distribution of charge uniformly on the surface then it is called surface
charge distribution.

TS HTALA T TAdAX0T fhdT Tdg U Teh AT 9 H gl dl S8 g 1ALl faaor
e ol

Charge present per unit area on a Surface is called surface charge density.

fordY Tag & SIS &% UX 3UTEUT T2 &Y Tdg 12T Uedcd hgd & |

1t= C
It is denoted byo.sﬁoﬁﬂﬁﬁmmﬁl i ll /ML}

If charge on a surface of area A is Q then surface charge density o = ®/fﬂr

AT A 8TTthel & Ueh Tdg T Fel 3T Q 3URRAT Y Y 0= U/




| VOLUME CHARGE DENSITY
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Volume Charge

'hen the charge distribution 1s over a
When the charge distribution 1s o
particular volume then the distribution is

called as Volume charge distribution. Volume

Charge Density p,

Q

) = —
p=0

Q= charge uniformly distributed over system
of volume V
Linit of p is C/m”>
For non-uniform charge distributions
> do

i e
f dV
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When distribution of charge uniformly in the Volume then it is called volume charge
distribution.

e 3TN T Ao fehdll AT # Teh FHAT €9 H &1 ol 38 ATl 3TAA
f[ARuTFgd g
Charge present per unit volume in a matter is called volume charge density.

fordY 9eTe o SahIs I U 3UTEAT 31120 Sl AT 1A Teicd hgd ¢ |

It is denoted by p. EQEF D ﬁﬂﬁﬁmmgl Umt %C/mfs

If charge in a matter of volume V is Q then Volume charge density p = ®

AT v AR & T IaTe I el 37T Q 3URIT &l all p = Volyng




