Math 2E Lec A Solution
Quiz 5

1) (5 pts) Let F(x,y,z)=(L(x,Y,z),M (x,y,2),N(x,Y,z)), be a vector field whose
components L(x,y,z), M(x,y,z) and N(Xx,y,z)have continuous first and second order
partial derivatives (that is, Fis C*). Show div(curlF)=0.

First we calculate the curl:

i ik
curlF=VxF=|o/ox o/ey oféz|=(N,~M,,L,-N,M,-L) (2pts)
L M N

Now the divergence of the resulting vector field:
div(curlF) =V (curlF) =V (N, - M,,L,—=N,,M,-L)
=(N, =Ny )+(L,~L,)+(M,-M,,)

(1 pt)

(Nyx—MZX)+(LZy—ny)+(MXZ—Ly2)

Now, because L, M and N have continuous first and second order partial derivatives
N, =N, L, =L, M,=M, leaving us with div(curlF)=0 (2 pts)

Xy =zy yz !

2) (5 pts) Find the divergence and the curl of the vector field F(x,y,z) = <yzz,ex"z, x2y> .

div(F)=V-F= V~<yzz,exyz, x2y> =0+ xze™ +0 = xze™ (2 pts)
ik
curlF=VxF=|0/ox &/oy 0/oz|= <x2 — xye™, y* —2xy, yze¥* — 2yz> (3 pts)
yZZ exyz X2y



