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New'concept:''Electric'Flux'ΦE'through'a'surface'

Surface'with'some'area'A'has'some'electric'
flux''
(EAfield'lines)'through'it.'

Define'surface)vector'' nAA ˆ=




Define'surface)vector'' nAA ˆ=


A'='|A|'='magnitude'of'the'area'of'the'surface'[m2]'

n'='direction'of'A'='direction'perpendicular'to'the'surface'^'

A'

*'Note'that'there'are'two'possible'
directions'for'A'
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*'In'special'case'of'a'single'flat'surface.'

(Vector'Dot'Product)'
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One'more'complication...'
'
What'if'our'surface'is'not'flat?'

∫ •=Φ adEE
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Break'up'surface'into'many'tiny'segments'of'area'
da,'which'must'be'flat'in'the'infinitesimal'limit.'
Integral'is'over'the'surface.'

da'

E'
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A'prismAshaped'closed'surface'is'in'a'constant,'uniform'electric'field'E,'
filling'all'space,'pointing'right.''The'3'rectangular'faces'of'the'prism'are'
labeled'A,'B,'and'C.'Face'A'is'perpendicular'to'the'EAfield.'The'bottom'
face'C'is'parallel'to'E.''Face'B'is'the'leaning'face.''

Which'face'has'the'largest'magnitude'
electric'flux'through'it?'
A)'A ' 'B)'B ' 'C)'C ''
D)'A'and'B'have'the'same'magnitude'
flux''





Gauss's'Law'
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Circle'='integral'over'a'closed'surface!'
For'a'closed'surface,'da'is'always'outward.'

The'electric'flux'thru'any'closed)surface'S'is'a'constant'(1/ε0)'
times'the'net)charge)enclosed'by'S.'





!  Gauss’s'law'is'really'about'counting'up'how'
many'field'lines'go'through'your'surface'

!  Remember'field'lines'only'start'and'end'at'charges,'so'
the'number'of'field'lines'depends'on'the'number'(and'
sign)'of'charges'inside'a'volume'

!  How'do'you'define'how'many'field'lines'there'are'
coming'out'from'a'given'charge?''
▪  This'is'really'a'convention'based'upon'experiment,'and'
depends'upon'what'units'we'use'









Gauss's'Law'
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1.''Qinside'='+q'

2.''E'is'always'radially'outward.'

3.''da'is'always'radially'outward.'

4.''Thus'E.da'='|E||da|'everywhere!'
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Consider'a'spherical'Gaussian'surface'with'a'
source'charge'+q'at'the'center.'
If'we'move'the'charge'slightly'to'the'right,'
which'is'the'first'step'that'is'wrong?'
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A)'

B)'
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D)'

E)''All'correct.'



!  Easier'than'Coulomb’s'law,'but'not'always'
!  Only'easy'if'you'have'symmetry!'

Q'Q'Q'

Easy' Not'Easy'




