Answer on Question #45870 — Math — Vector Calculus

Problem.
1.) For the scalar potential function ¢ = (x*2 + y*2 + zA2)"2 and the velocity vector field u=(y"2, z,
x"2) calculate the following vector quantities:
a)Vo;V-u
b) (VA2)¢ = (V- V) ; (VA2)u
c)Vxu
where u is a vector, and the vector operator V = (3/0x, 0/0dy, 0/0z)

Solution.
By uy, uy, u, we will denote coordinates of vector field u.
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a) Vo = (%,%,a—f) = (4x(x?® + y? + z2),4y(x* + y? + z2),4z(x* + y* + z%)) by
definition of del operator (or nabla operator).
ouy
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Veil= 25+ S i = (%) 455 (2) + 5, (x%) = 0+ 0 4 0 = 0 by definition of

inner product of del operator (or nabla operator) and vector field.

ap 09 9 9?

b) (V3¢ = V() =V (32,22,58) =a ¢ = ax‘f+ﬁ+ = (4G +y? 2D +
8x%) + (4(x* +y* +z*) +8y?) + (4(x* + y* + z%) + 822) =20(x? + y% +z%) by
definition of scalar Laplacian.

(VDU = (V2uy, V2u,, Vzuz) = (2,0,2), by definition of vector Laplasian.
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5( z), 5(}/2) ( 2), —( )——(y2)> = (—1,—2x, —2y), by definition of vector

product of del operator (or nabla operator) and vector field.

Answer:

a) Vo = (4x(x? +y? + z2),4y(x® + y? + z2),4z(x*> + y2 + 2?)),V- U = 0;
b) (V2)¢ = 20(x2 + y2 + z2), (V3)i = (2,0,2)

) Vx u=(-1,-2x,-2y).
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