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Massachusetts Institute of Technology
Department of Electrical Engineering and Computer Science
6.013 FORMULA SHEET

1. DIFFERENTIAL OPERATORS IN CYLINDRICAL AND SPHERICAL COORDINATES

If r, ¢, and z are circular ‘ cylindrical coordinates |and i,, iy, and i. are unit vectors in the directions
of increasing values of the corresponding coordinates,
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If r, #, and ¢ are ‘spherical coordinates‘ and %,, iy, and iy are unit vectors in the directions of

increasing values of the corresponding coordinates,

6{/’— 1 3U 1 (S'U
VU = i e —— e g ——
U= gradl =i, ar % r 06 %rsinf} do

o 1('3(1‘244?-)_{“ 1 0(Aysind) 1 04,

VeR=Upl =" 5 T7sn8 @ ' remd 0o
o 1 Q(Agsing) 1 94\ . 1 94, 10(rdy)\ , . (10(rds) 104,
R A==k (rsinﬁ' a6 rsing a¢) & (1‘sin9 9 v o ) \r ar row

r2 Or or r2sinf 94 of r2sin2 @ 0p?

2. SOLUTIONS OF LAPLACE’S EQUATIONS
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A. Rectangular coordinates, two dimensions (independent of z):

® = e** (A, sin ky + A, cosky) + e ** (B, sin ky + B cos ky)
(or replace e** and e ** by sinh kz and cosh kz).
¢ =Azy+ Bx+Cy+ D;(k=0)

B. Cylindrical coordinates, two dimensions (independent of z):

d =" (A sinng + Az cosng) +r~" (B, sinng + Bz cosng)
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C. Spherical coordinates, two dimensions (independent of ¢):
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