Math 324 Quiz 5 Practice

February 28, 2017

Problem 1. Suppose that f(x,y, z) is a scalar function and that ﬁ(:c, y,z) =
(Fi(z,y,2), Fo(z,y, 2), F5(x,y, 2)) is a three-dimensional vector field. Show
that

— —

V- (fF)=fV-F+F-Vf.

Problem 2. Suppose that F' (x,y, z) is a three-dimensional vector field. Show
that . . .
Vx(VxF)=V(V-F)-AF,

where here

—

AF = <AF1,AF2, AFg) y
for A = 9?/02* + 9?02 + 0 /07 the Laplacian operator.

Problem 3. For each value of F , determine whether or not F'is conservative.
If it is, find a function f such that FF =V f.

(a) ﬁ(x, y, 2) = (3zy?2?, 202y 23, 3u?y?2?)

(b) F(xz,y,z) = (e¥%, xze¥?, zye’?)



