Vector Calculus
Grad, Div and Curl Identities

Question

It is given that r = xi + yj + 2k, and that F is smooth.
Show that

VXx(Exr)=F—(VeE)r+V(Fer)—rx(VxFE).
In particular, if Ve F =0 and V x £ =0, then

VX ((Exr)=F+V(Fer).

Answer
V x (FE xr) (Ver)F+ (reV)F— (Ve E)r— (FeV)r
V(Fer) = Fx(Vxr)+rx(VxF)+(FeV)r+(reV)F.

It can be seen that from the given r, Ver =3 and V x r = 0, and that
or or or
(FeV)r 18x+ 28y+ 39, L&
Using all of this leads us to

VXx(Exr)—V(Fer = 3F—-2(FeV)r—(VeI)r
—r x (V x F)

= F—(VeFE)r—rx(VxXEF).

If VeF =0and VeF =0 then

VX (Exr)—V(Fer)=F



