
Math 223

Week 12 Solutions to Selected Problems

Section 13.4

23. The area of the triangle is A = 1
2
. The triangle has 3 sides, C1, C2, C3,

which can be parameterized in the positive direction via

r1(t) = (t, 0), r2(t) = (1− t, t), r3(t) = (0, 1− t), 0 ≤ t ≤ 1.

Therefore
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Section 13.5

17. By Theorem 11, the divergence of the curl of a vector field is equal
to 0 everywhere (reason: mixed partial derivatives are equal, so everything
cancels out in this computation). So if curl G = (xy2, yz2, zx2) then we would
expect the divergence of (xy2, yz2, zx2) to be equal to zero everywhere. But
the divergence is y2 + z2 + x2, which is only equal to 0 at the origin. So no,
curl G = (xy2, yz2, zx2) is not possible.

25. Let F = (P,Q, R) and G = (p, q, r). Then

F ×G = (Qr − qR,−Pr + pR, Pq − pQ).

The divergence of this is

Qxr + Qrx − qxR− qRx − Pyr− Pry + pyR + pRy + Pzq + Pqz − pzQ− pQz.

We can organize this into

p(Ry−Qz)+q(−Rx+Pz)+r(Qx−Py)−P (ry−qz)−Q(−rx+pz)−R(qx−py)

which is equal to G · curl F − F · curl G.

29.(a) We have r = (x, y, z) and r = (x2 + y2 + z2)1/2. Therefore
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