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Practice problems #4: gradient, divergence, curl

Define
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() F = |5 ]
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(b) F = [(cos x — sinz)(cosy + siny), (cos  + sin z)(cos y — siny)],

(¢) F = [we’, ye"],
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Check whether F is a potential vector field and, if yes, find the corresponding
potential.

Find the potential of the vector field

(a) F = yz xz Ty
14 2292227 1+ 2292227 1 + 22y222 |’
(b) F=[a+y+2° -2 (e +y+2° —’ (e +y+2)° =27,
(¢) F = [cos(x +y) + cos(z + 2), cos(z + y) + cos(y + 2), cos(x + 2) + cos(y + 2)],

) F = {mQ—yz y? — a2z ZQ—xy}
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Find div F and rot F if

(a) F = [z,y,7],
(b) F = [y, 2,2],
(c) F = [2%y, zy”, xy2],

(22 + 42 + 22)3/27 (22 + 42 + 22)3/2" (22 + 42 + 22)3/2 |
Whenever possible, find the corresponding potentials.

Verify that div(rot ) = 0 for any (twice continuously differentiable, three-dimensional)
vector field F.
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