Il
[T




L
<

Fowv wvide is a lightning strike &



http://www.youtube.com/watch?v=H_MG__53wsM
http://www.youtube.com/watch?v=Jm3rHONOr9o
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374 Newv Lovk at Conlomsb' s Lavy

" Using cGanss's Lawy to take
advantage of special symmetry

siknations T

" Gjanssian surfaces "\!\E\ f f/?
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http://www.youtube.com/watch?v=UbeXqgTC7g8

3-3 Flux of an Llectric Field

" For a flat surface

® =(Ecos@)A=EAcosfd=E-A

" TFor 4 arbitrary (asymmetric) surface




F1E1.I) Gaussian

surface

" A ﬂrﬁitrﬂry
%ﬂu.s.siﬂn
.Surlfﬂce




| Ex31 A4 eylindrical Gganssian snrface




Ex.3-2 A vommvisform electric fielA and a
CFANSSiAn cnpe

7|~ Gaussian
surface

E =3.0xi +4.0]

l.'-...‘... _l|l" ‘Ir
dA = dAI - —x
rd -
rd
# i
I #

D IE dA S y=16mx=gom

= [ (3.0xi +4. Oj) (dAT)




Ex.3-2 right face
®, = [E-dA
— j(3.0xf+4.oj) . (dAT1)
= [[(3.0x)(dA)T - +(4.0)(dA) - 1)

= | (3.0xdA +0) = 3.0 xdA

=3.oj3.0dA= 9.ojdA= 36N -m?/C




| £x.3-2 left and oy faces
left face: dA = —dAi
®, =3.0[1.0dA=3.0[dA=—12N-m*/C
D, :j(s Oxi +4.0]) - (dA))

= [[(3.0x)(dA)i - j +(4.0)(dA)(] - })]
= | (0+4.0dA) =4.0[{ dA=16N -m*/C
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| £x.3-3 tottom, frovit and back

®, =—16N-m?/C, &, =, =0
®, =24N-m?/C

qenc — gOth
ill=(8.85x10“C? /N -m?)(24N -m* /C)
=2.1x107*C




| 3-r %ﬂu&g’ Lay and eﬁﬂtNuﬁ’ vy

" From g L. to C.L.

£,E§dA=q

Gaussian
surface




3-6 A Charged Jsotated Condnctor
" R ELR AT AR T

%;'Eg i %K'{E Eilo go§ E ) dA: qenc

Copper —" 4 e o 7 Gaussia

surface VN surlace
Gaussian—""%__~" \_ 7 Copper
surface o  surface
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Human nerve cell




Conducting

shell
+

\Var Ae %rﬂﬂff

electrostatic
gemrﬂtar s Insulating

—Insulating
support

Motor
for belt
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£.S shielding = Faraday Cage
(b)
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http://www.youtube.com/watch?v=U2CNIJ21ooo

The external electric field




3-7 Applying cGanss Lavv:
Cylindrical Symmetry

Oone = AN, A=272rh|
e E27zrh = Ah

"~ (Gaussiar




3+ A ligﬂtning Strike

~ 27¢,(3x10°)
= 0om




3-8 Applying cganss  Lav: Planar

O

Eo(EA+EA)=0A—> E =—-
2&,




" T Condncting Plates
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A spherically symmetric
charge Aistripution — P (1')




Uniform distribution
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Ex.3-6 The electric field vs. r

qg=2Ze=(79)e=1.264x10"'C

4 - 30x10%N/C

2




| 3-70 GGanss’ Lavy in Differentinl Form
£, D = go[ﬁ E-dA=q_,

—>EﬁE-dﬂ= Hene
== &, Divergence Theorem

s : [ vV -EdV

— s .

TR Total charge

i E :qenc :i_‘.pdv
&0 &0

Charge density






