Lecture 6: Chapter 27, September 8 2005

The electric field outside a sphere of charge

Gaussian
surface
\

 E 1s everywhere
perpendicular to
the surface.

You can only benefit from
using Gauss’s law if you select
the Gaussian surface with the
symmetry matching that for the

Sphere of charge and field distribution.

total charge Q
Spherical surface matches the
spherical symmetry of this
problem
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Gauss’s Law:
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e Same field as it would be if the charge Q were a point one



The electric field inside a sphere of charge

Gaussian surface inside
the sphere of charge

Sphere of /

total charge Q
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Gauss’s Law:

{G_: %;c ; gt.:(%-E__(r).JZ
Simplifying =/ || 44 =>|8=0F> Cs=] ==

P ty1l:. — ~
roperty E(0).AX = (1) odb Cs o= E (). 1A

o= $E( Al = E(r) b= B 45
Simplifying [ & /1] = Gest — Mag: dod
Property 2: (r) S ™ ¢
Didferece it e previo prod e,
\//»Q) —_— 6?

VGM“:E (I‘) —i "Z‘&‘c




& —
vV /R) & . Lol 23
Facsin, /F‘) ?’Ck—c. -g-':‘ 3 3
Fowm @ Torta gk
Loe 23 C,—OM—-S‘SI\M S}A—Ll\/
o rad)u 4 (B
splere
F, - Toe
Eo @ r_/y
&
= () = I

Inside the charged sphere E(r) ~r



Solution for the field inside and outside a sphere of
charge

E
The field inside the sphere
0 - - increases linearly with distance.
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e This field distribution (E(r)) inside the sphere is very
different from that for the field outside the sphere.
Checkpoint: Can you explain this using Gauss’s law?



Now switch to the cylindrical geometry:
The electric field of along, charged wire

The field is tangent to Gaussian
the surface on the ends. L surface
The flux 1s zero.

The field 1s pcrpéndicular to
the surface on the cylinder wall.
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Gauss’s Law:
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This formula has been previously obtained (Chapter 26) in a

more complex way.



One more geometry:
The electric field of a plane of charge

Infinite plane of charge
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Gauss’s Law:
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Electric field created by the infinite plane does not depend onr.
|

End of Lecture 6

Reading: Entire Chapter 27
Review for Quiz 3

Home Work 3 in Mastering Physics



