
(Conservative fields, potential)

1. Determine a domain where ~f is conservative and find its potential (if possible).

(a) ~f(x, y) = (x3y2 + x, y2 + yx4)

(b) ~f(x, y) = (ln y − ey

x2
, ey

x + x
y )

2. To the given potential ϕ(x, y) = xex+y

(a) find the conservative ~f (corresponding to ϕ).

(b) Compute
∫
C
~f · ~ds. where C : x2 + y2 = 1 in a first quadrant, oriented counter-clockwise.

3. ~f(x, y) = ( x√
x2+y2

, y√
x2+y2

).

(a) Where is ~f conservative?

(b) Is ϕ(x, y) =
√
x2 + y2 its potential?

(c) Compute the work done along a curve x2 + y2 = 4 oriented counter-clockwise.

Surface integral I

1. Given a surface σ = {[x, y, z] ∈ R3 : z = 4− x2 − y2 ∧ z ≥ 0}

(a) Suggest its parametrization.

(b) Verify that the suggested parametrization is correct.

(c) Compute the length of the normal vector to the parametrization.

2. Parametrize a parallelogram ABCD and verify that the suggested parametrization is correct.
A = [0;0;0] B = [0;2;3] C = [0;5;3] D = [0;3;0]

3. For the surface σ = {[x, y, z] ∈ R3 : 2x+ 2y + z = 4 ∧ x, y, z ≥ 0} compute
∫∫
σ
xy dp.
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