Lecture 22 outline:

e Separation of Variables
* Spherical Coords
* Legendre Polynomaials
* Applying boundary conditions

* Application
* Conducting sphere in uniform E-field

* Multipole expansion



HOIIOW . o H T s

| + * Q - +
. # % II ) #
Insulating / \

Sphere : q | L

e Uniform
charge I aane 0 P aane
stuck outside I+”+ v/

*Free q la [
inside

A)i:F=0,ii:F~0,iii:F~0,iv:F=k qQ/r’
B)i:F=0,ii:F=0,iii: F~0,iv:F=k qQ/r’
)
)

C)i:F=0,ii:F=0,iii:F=0,iv:F=k qQ/r’
D)i:F=0,ii:F=0,iii: F=kqQ/r*iv:F=k qQ/r’




What is the general solution to Laplace in spherical coordinates?
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Legendre Polynomials are a complete orthogonal basis set like
Sines and Cosines
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Legendre Polynomials
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On the surface of a sphere of radius R,

the potential is v/ (9): COS (3 9)
What is the potential inside and outside the sphere?



On the surface of a sphere of radius R,
the potential is v/ (9): COS (3 9)
cos(30)=4cos’(0)—3cosH



On the surface of a sphere, the potential is V(0)=cos(30)
What is the potential inside and outside the sphere?

cos(30)=4cos’(0)—3cosH



On the surface of a sphere or radius R,

the potential is v/ (9)=70cos*0+10cos0—14
What is the potential inside and outside the sphere?



A conducting sphere of radius R is placed in a uniform electric
field E=E,Z.

What is the potential inside and outside the sphere?
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