
2D Laplace’s Equation in Polar Coordinates
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So, Laplace’s Equation is

We next derive the explicit polar form of Laplace’s Equation in 2D
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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 w

w
¸
¹

·
¨
©

§

w

w

w

w
�

w

w
¸
¹

·
¨
©

§

w

w

w

w
 ¸

¹

·
¨
©

§

w

w

w

w T

T xr

u

x

r

r

u

w

w

ww

w
�

w

w

w

w
 

T

T

2

2

2

x

u

x

ru

r

u

x w

w
¸
¹

·
¨
©

§

w

w

w

w
�

w

w
¸
¹

·
¨
©

§

w

w

w

w
 ¸

¹

·
¨
©

§

w

w

w

w T

TTTT x

u

x

r

r

u

w

w

w

w
�

w

w

ww

w
 

T

TT 2

22

(*)

Recall the chain rule: 
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The required partial derivatives

r

x

x

r
x

x

r
ryxr  

w

w
� 

w

w
�� 22222

r

y

y

r
 

w

w
Similarly, 
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in like manner ….
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Similarly, 
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So Laplace’sEquation 
in polarsis 0
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Back to Laplace’s Equation in polar 

coordinates

Plugging in the formula for the partials on the previous page to the 

formulae on the one before that we get: 
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 to equivalent is      

           


