
Math 212 Select Solutions to Homework #10 due 3-21-08 Spring 2008

§7.2 #12. Let F = (z3 + 2xy)i + x2j + 3xz2k. Show that the integral of F around the
circumference of the unit square with verticies (±1,±1) is zero. Let c : [a, b]→ IR3 be a path
parameterizing the described square. Since the square is a closed path (begins and ends in
the same spot), we have c(a) = c(b). Notice that F = ∇f , where f(x, y, z) = xz3 + x2y.
Therefore, according to Theorem 3 in section 7.2,∫

c
F.ds =

∫
c
∇f.ds = f(c(b))− f(c(a)) = 0.

The last equality is because c(a) = c(b).

§7.2 #16. Suppose ∇f(x, y, z) = 2xyzex2
i+ zex2

j+ yex2
k. If f(0, 0, 0) = 5, find f(1, 1, 2).

Let c : [0, 1] → IR3 be the path given by c(t) = (t, t, 2t). Then c(0) = (0, 0, 0) and c(1) =
(1, 1, 2). By Theorem 3 in section 7.2 we know∫

c
∇f.ds = f(1, 1, 2)− f(0, 0, 0) = f(1, 1, 2)− 5.

Therefore we need to calculate
∫
c∇f.ds.∫

c
∇f.ds =

∫ 1

0
∇f.c′(t) dt = 4

∫ 1

0
(t3 + t)et2 dt = 2e.

Therefore, f(1, 1, 2)− 5 = 2e. Solving for f(1, 1, 2) we get f(1, 1, 2) = 2e + 5.

§7.3 #4. A surface is regular when Tu×Tv 6= 0. For problem 1 we calculate Tu = (2, 2u, 0)
and Tv = (0, 1, 2v). Therefore, Tu × Tv = 4uvi − 4vj + 2k. This vector is never the 0 vector
because the final component is always 2. For problem 2 we calculate Tu = (2u, 1, 2u) and
Tv = (−2v, 1, 4). Therefore, Tu × Tv = (4 − 2u)i − (8u + 4uv)j + (2u + 2v)k. This vector is
zero when u = −v = 2. Therefore the surface is not regular at (0, 0,−4).


