
Calculus III Review Five

1. Consider the vector field F(x, y) = xy2i + x2yj and the curve r(t) = 〈t+ sin(π2 t), t+ cos(π2 t)〉,
0 ≤ t ≤ 1.

(a) Find a function f , such that F = ∇f .

(b) Evaluate
∫
C F · dr.

2. Compute
∫
C y3 dx− x3 dy, where C is the circle x2 + y2 = 4, oriented counterclockwise.

3. Consider the vector field F(x, y, z) = x2z2i+y2z2j+xyzk. Let S be the part of the paraboloid
z = x2+y2 lying inside the cylinder x2+y2 = 4, oriented upward, and evaluate

∫∫
S curl F·dS.

4. Consider the vector field F(x, y, z) = xyezi + xy2z3j − yezk, and let S be the surface of the
box {(x, y, z) | 0 ≤ x ≤ 3, 0 ≤ y ≤ 2, 0 ≤ z ≤ 1}, oriented outward. Calculate

∫∫
S F · dS.
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