8.022 Lecture Notes Class 7 - 09/18/2006

So exactly what is curvilinear? And what’s this orthonormal stuft?
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Gradient in Spherical
Let f(x) = f(r,0,9)
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Divergence

Let ¥ = v,e;, where v, and A are scalars.

V(AB) = (VA)-B+ A(V - B)
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r2sin Odrdfdo (depending on coordinate system
d(vol) = Tly(haday) = 4 @ (depending ystem)

Jacobian... okay...7?

)
da‘re»a = hydxy - h; - dx; ey X €;

S da, = r2dQe;

\dQ = sin 6dOdo

dvdud
d(vol) = dxdydz = UH:(]LHw where ||J|| is the Jacobian.
Spherical Coordinates::
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V-FE= I Differential form of Gauss’s Law
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Integral form of Gauss’s Law (useful when there is symmetry)
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