DEL OPERATOR

The del operator, written V, is the vector differential operator. In Cartesian coordinates,
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in cylindrical coordinates as

in spherical coordinates:
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GRADIENT OF A SCALAR

the gradient of V can be expressed in Cartesian, cylindrical, and spherical coordinates.

For Cartesian co ordinates
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and for spherical coordinates,
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EXAMPLE | Find the gradient of the following scalar fields:

(a) V =¢ “sin2xcoshy
(b) U= pzcos 24
(c) W= 10rsin’ 0 cos ¢
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DIVERGENCE OF A VECTOR
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In cylindrical coordinates
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the divergence of A in spherical coordinates as
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EXAMPLE Determine the divergence of these vector fields:

(a) P =x"yza, +aza.
(by Q =psinga, + pza, + 1cospa
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{c) T=—cosfla +rsinfcos¢pa; +cosfa,
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