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GaussÕs Law 
�Electric Flux� 
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o Flux	entering	an	enclosed	volume	is	negative	
o Flux	leaving	the	volume	is	positive	

	
o If	all	field	lines	that	enter	the	volume	also	leave	the	

volume	then	! ! !"#
! ! 	

�GaussÕs Law� 
!
5*+!/-+,'(+!-+$0)'31(*'/!6+)7++1!)*+!+$+,)-',!#$%&!)*-3%2*!0!
,$3(+.!(%-#0,+!01.!)*+!1+)!,*0-2+8!! !"#$ !8+1,$3(+.!7')*'1!)*0)!
(%-#0,+!'(!2'4+1!69!:0%((;(!<07=!
!

! !!! !! ! !! !
! !"#$

! !
	

	
Recall:	! ! ! !"#$%&%'%&(!!" !!"## !!"#$%	

																		! ! !!" ! !" ! !" ! !

! ! ! 	
	
! !"#$ ! !"# !! ! !"#$ …	it	does	not	matter	where	or	how	the	
charge	is	distributed	
	

�Gauss + Coulomb 
!
Coulomb’s	Law	from	Gauss’s	Law	
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(Electric	Field	form	of	Coulombs	Law)	
	
Gauss’s	Law	from	Coulomb	Law	
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(spherical	surface)	
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�Applications 
!
Spherical	Conductor	
	A	thin	spherical	shell…	Determine	the	electric	field	(!!! );	
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Solid	Sphere	of	Charge	
A	solid	sphere,	with	charge	Q	distributed	uniformly…	determine	the	electric	field	(!!! );	
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Non-uniform	charged	solid	sphere	
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Long	Uniform	Line	of	Charge	
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Infinite	Plane	of	Charge	
	
Very	large,	but	very	thin	flat	plane	of	charge.	
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𝐸!!!!!near	any	conducting	surface	
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Conductor	with	a	charge	inside	a	cavity	
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