
Lecture 7a Worked problem

A cube of side L with one

face at potential V Vo and
the rest at potential V O

What is V15 inside the cube

Solution by separation of variables

1 Risk coordinate system

Since the boundary conditions
are on orthogonal planes use

Cartesian coordinates
I

x y L z Vo



I um

Makeseplo'variablerausat

Lx yal Asx Big Cicz

O A BC AB C ABC

where derivative with respect
to the argument of the fraction
Thus e g A II B dg etc

4 Manipulate so egh is a sum

tte rmsdepending on a single
variable each a Be

off Fit
This can only be satisfied



if each term is a constant

Therefore
ee

Big Es

EI lie

with III
Here ki are real constants
so le can be real or imaginary

I solveO.DE

A a sin Chaxt tacos Lax
B b sin lory 5 cos kpa
C C sin ka e cos the Z

where a a are undetermined



constants For ki real a anetc
are real For ki imaginary
a b c are imaginary 8,6 t are real

Writegeneralsolutonford
x y.at

q
akasinlkatltaaacosf6axh

burssinflenyl Burcosllery

cacsiuckczl chcoslk.tl
Unknowns set of allowed creator
imaginary tea ka ka and values

of an coefficients

7 Applyboundaryconditions

irons



O E Tua basin legitta 491

Cusick 2 tuco tech

for all G H I Hantotany
VCx L y 21 0

D E Aaa sin Kal

bus in legitta 4391

Cusick 2 Tafolla

for all Cy 27 Kal n it nez

Ka Enez
Fou n to term vanished so can be

dropped from sum

For a co give same up to sight ar u o

so can also be dropped as redundant



Unknown day coefficients can be

reabsorbed into the ban coefficients

Zb zb.CI Just like xb

Z O b C M LEMOTy
Z l b c ke MIm 3 f
unknown Ca coefficients can be

reabsorbed into beep ta soufficiants

H Regrouf With above results
our solution is

Vct iz It sin I sin Mt

bn.ms in kay In.m cosCheryl

But by lease'ÉfnZm imaginary

sin bby a sinh EUnimty



cos Clery cosh Ethnty

our solution can be written as

Ultigit Ey sin E sin ME

Bhim sinh Editing BY.m cosh Erlang

a lmposeyb.es

y o O V x y o Z

o sin E sight Bran Vx z

IBn.to
mTg

L Vo VCx y L Z1

vozf.s.in hI1sin hI Bnmsinh tVWTW
8 Invert1astB.Ctfdcoelf.s



Use orthogonality of x at special
functions

If dx sin I sin 8 a

similarly free z

Compute Eftdx sin Efdzsin ME

Left hand side Sofidesin I sin IV

e an l em v

Emit if n'em odd

O otherwise

Right hand side Bn.msinh turnt SunSun

Bum sinkittentituit

odd

Yi it



9 Plug coefficients into general solution to

find final answer

m i


