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Consider an mimums,mq< spherical LA Ce 1 Lo ,T
surface withradiusr. ¢ p We ~e

Electric field is everywhere
perpendicular to surface.

Magnitude of electric field is
constant over area 4712,
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[ The sphere of m,xm:.u_m 2
has been replaced by a cube.

.

Does the flux change?
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With a point charge |
outside a n:vn...

a. 0
b. g/g,

C. FQ@SEEE;W ,,

.Ltizmﬁ is the net flux
through the cube?
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| Imagine a surface with

\

>R, where you want to
know the valueof E.
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' Now the charge inside our
Gaussian surface is all of
the charge on the sphere.
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(To apply Gauss' Law, imaginea
spherical surface withradiusr <R,
where you want to know the value of E.-

o

' Electric field is radial
and perpendicular to
surface of area 47r2.

\

N

' We then determine the amount
of charge inside our imaginary |
surface, Qinside = PVinside:
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_=m_a_m. n__m m_mnn.._n *_m_n_
_increasesin v.‘ovc:_o: _"o
the distance from the ,nm_:mq. ._

\, ’ ; J

Outside a spherically -
symmetric charge distribution,
the inverse-square electric field
is the same as if all of the charge
were concentrated at the center.

0 R 2R 3R 4R SR
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To apply Gauss’ Law, we
imagine a cylindrical surface
with radius r and some length L.

No electric flux
intercepts top or bottom.

Electric field is radial,
intercepting curved fe—
areaA = 2L normally. | | .

Inside our Gaussian surface,
chargeonrodis @, ;4. = AL.
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r<a

Gaussian surface is a cylinder
of radiusrandlength L.

No charge resides in empty
region inside Gaussian surface.
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Qmwmv

Radial flux m:nmqmmnﬂm curved
surface normally.

1 Charge inside this Gaussian
surface occupies shell of outer
radius r and inner radius a.

\—
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Charge inside this Gaussian
surface is entire charge on
length L of shell.

i

a
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Eis perpendicular | Electric field is perpendicular
to circular ends of to slab, pointing outward on
Gaussian surface. | both sides of center.

v-ll.l'»MvuV Ll

For protruding surface,
charge occupies volume
dXA.

Within slab, charge
inside Gaussian
surface occupies
volume 2x X A.

Figure 24-17 Physics for Engineers and m&n:..,wmnm 3le
© 2007 W.W. Norton & Company, Inc. '




*2up ‘Kuedwo) 3 UOLON "M LOOZ &
3/€ SISRUIDS pue siwauibug Joj s2154yg 0T+ 21nb14

E |91} [eUIRIXD s[dued AIdexa J
sabaeyd pas>npui jo pay
5143939 ‘winuqijinba uj

*SPIol [eula)xa 03 asuodsau
ul S10)2NpPUOD JO S3deLINS

uo sajenwndde abaiey)



: “uj ‘Auedwio) 2 UOTION M M L00Z ©
o\mﬂmﬂca_umvcnu‘.aw.._m:m..ommu_m»:anm«éﬂw‘.:mi

‘3Jejins mcmuulucou
JO Y ea.e uo s1 deyns
ueissnes) apisul abiey)

‘PIeY Aue
jdadiajul Jou saop
pus wonoqing***

\ LRSSV
en o ***Kjjewiou pjayy 2113299
<ol — | ~ sydedsayul adeyins
M, ) - | | ueissnen jo pua doj.




Gaussian
surface
conducting
/ material

| Since E = o,E#Z: e
conducting material...

~...Gauss’ Law tells us that charge
within any internal surface is zero.

In equilibrium, any charge on
conductor resides on u:lmnm.
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