ANSWER on Question #70040 — Math — Calculus
QUESTION

Obtain the curl of the following vector field:

A(p; ;2) = p3 e, + pz-eg +pzsing - e,

SOLUTION

As we can see, the vector field /T(p; ¢; z) is given in cylindrical coordinates.
By the definition, the curl in cylindrical coordinates has the form
V x A(p; ;2) =

o (L0A:_0Ag) . (04, 04\ . (10(pAy) 104,
B p ¢ 0z ¢\ oz dp

( More information: https://en.wikipedia.org/wiki/Cylindrical_coordinate_system )

In this case,
A, =p’
A(p;iz) = p® -2, + pz-eg+pzsing -, &{ Ay =pz
A, = pzsing¢
We calculate the bracket for each vector separately.
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https://en.wikipedia.org/wiki/Cylindrical_coordinate_system
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Conclusion:
Ap; ;2) = p° e, +pz-eg + pzsing - g,
V x A(p; ¢; 2) =e, (zcosp —p) t+e, - (—zsingp) +e, - (22)

Answer: V x A(p; ¢; z) = e, (zcosp —p) +ey, (—zsing) +e, - (22).
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