Simplest solutions for Laplace’s Equation
These solutions really comprise the cases where only one (distance)
variable of the problem is involved.

(Cartesian):
Suppose V depends only upon x. Then:
VV=0=V=a+bx
Then fit the boundary conditions:
@x,:V=V,=V =a+bx,
@x,:V=V,=V,=a+bx,
These are easily solved to give:
Vix, — VX, ‘b= V-V

a=—

For example: the parallel plate capacitor, at x=0, V=0 and at x=d, V=V:
a=0:b=Y=V(x)=0+Y¥x
(cylindrical)
Suppose V depends only upon s. Then:
VV=0=12(s2)=0=L(s9)=0=s%¥=a =¥ =2=V(s)—V(s,) =47, ln[ﬂ

:>V(s):V(so)+ln[§r]
@s,:V =V, = Nonew info

@s,;:V=V,=V,=V,+a,In[*|=a, :%:V:Vﬁ % In|<|
For example: the coaxial cable: at s=a, V=0 and at s=b, V=V
V=|g|n ]

(spherical)

Suppose V depends only upon r. Then:

V= Li(e )
d%(rzdd—f) =0=>rf=a=d=24=V(r)= V(rl)—a[%—ﬂé a= —T%;V]

= V(r)=V, 4= [L_i]
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For example: the concentric spheres: at r=a, V=V, and at r=b, V=-V:
V(r)=V, - [t-1].



