Some Practice Problems involving Green’s, Stokes’, Gauss’ theorems.

1. Let x(t) = (acost?,bsint?) with a,b > 0 for 0 < ¢t < /2 Calculate
[, zdy. Hint: cos? { = 1ps2t,

2. Let F =—444
a) Use Green’s theorem to explain why

/F-ds:O

if x is the boundary of a domain that doesn’t contain O.

b) Let x(t) = (cost,3sint), 0 <t < 27r. and F :ﬁ Calculate [ F-ds.

Hint: Consider the domain between x and the circle y(t) = (cost,sint). Use
part a) to see that [, F-ds= [ F-ds.

3. Which if the following vector fields is of the form V f7 If it is compute

an f.
T 1—|—ny

a) F =
b) F = 21 — ¢
¢) F=yi—aj
d) F = (3z%y + 2zy) i + (2% + 227y + 3y?) j.
4. Let S be the surface z = 4 — 22 — 9%, 2 > —3 and let F = (2zyz + 32)i +
2%yj + cos(zyz)e’k. Calculate

//S(vu“)-ds

Hint: Observe that 95 is the boundary of another surface.

5. Let S be the union of the surfaces z = 22 + 32 — 1 with z < 0 and
22 +y? +2%2 = 1,2 > 0. Let z(t) = (cost,sint,0), 0 < ¢ < 27r. Calculate
[ [s(V x F)-dS. for F an arbitrary C! vector field using Stokes’ theorem. Do
the same using Gauss’s theorem (that is the divergence theorem).

6. Let V be the solid cylinder 2% + y? < 1.|z| < 1. Describe the boundary
of V. Orient the boundary using the outward normal and use Gauss’s theorem
to calculate [ [, F -dS with F = ok + yj + zi.



