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In Cartesian coordinates the curl of A is easily found using
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the curl of A in cylindrical coordinates as
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and in spherical coordinates as
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Determine the carl of these vector fields:
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LAPLACIAN OF A SCALAR
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Thus, in Cartesian coordinates,
Laplacian V= V- VvV = V¥

= 1——a, +t —a,+—a + 4

|9 d N ia dV EIIV aV
dx ay dz dx dy oz

that is,




In cylindrical coordinates,
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EXAMPLE | Find the Laplacian of the scalar fields

(a) V= ¢ “sin2xcoshy
(b) U = p’zcos 20
(c) W= 10rsin®f cos ¢

Solution:

The Laplacian in the Cartesian system can be found by taking the first derivative and later
the second derivative.
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Stokes's theorem
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Divergence theorem




