


Thin strip of insulating material

0V

r

Radius a
halfupperon the

),,( UzrV

0
11

2

2

2

2

22

2
2

z

VV

rr

V

rr

V
V



yr

x

cosrx

sinry
22 yxr

x

y
tan 1

0
2

2

2

2
2

y

u

x

u
u ),,(rxx ),r(yy

0),(

),(),(
2 ru

ruyxu

explicit



x

u

x

r

r

u

x

u

x

u

xx

u

x

r

r

u

xx

r

r

u

x

u
2

2

2

2

2

2

Use the product rule to differentiate again

and the chain rule again to get these derivatives

xr

u

x

r

r

u

rr

u

x xr

u

x

r

r

u 2

2

2

x

u

x

ru

r

u

x x

u

x

r

r

u
2

22

(*)



cosrx sinry 22 yxr
x

y
tan 1

r

x

x

r
x

x

r
ryxr 22222

r

y

y

r

42

2

42

2

22

3

2

2

2

3

2

2

2

2
,

2

,

,

r

xy

yr

xy

x

r

x

yr

y

x

r

x

y

r

r

y

x

r



4

2

2

2

43

2

3

2

2

2

2

2

2

2 22

r

yu

r

xyu

r

xy

r

u

r

y

r

u

r

x

r

u

x

u

Similarly,
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So Laplace’s Equation 
in polars is 0
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