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Exercise 1: (4 Points)

Determine and classify the stationary point of the function f : R2 → R

f (x, y) := x2 − 4xy + 36y2 − 10x− 12y .
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Exercise 2: (3+3 Points)

a) Determine a potential for the function f : R3 → R3

f (x, y, z) = (2xy2 , z + 2yx2 , y)T .

b) Compute the line integral∫
c

f (x, y, z)d(x, y, z)

along the curve

c (t) =

 t+ 1
t2 + 2
t3

 c : [0 , 1] → R3.
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Exercise 3: (5+1+3+1 Points)

Consider the half ball K :=


x
y
z

 ∈ R3 : x2 + y2 + z2 ≤ 25 , z ≥ 0


and the vector field f (x, y, z) =

z2 + x2

x2 + y
2z + 1

 .

a) Compute the integral

∫
K

div f (x, y, z) d(x, y, z) .

Note: Depending on the order of the variables you integrate by, the
following might be helpful

2 cos2(α) = cos(2α) + 1.

b) The domain K is bounded by a flat surface B and a curved surface M .

Determine a parametrization of the flat surface B .

c) Compute the flow of f through B .

d) Determine the flow of f through M using the results from parts a) and
c).
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