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Exercise 1: (2+2 Points)

Given a function f with
f(x, y) = y cos(x) + xey+1

a) compute

(i) the gradient and

(ii) the Hessian matrix.

b) Determine the 2nd degree Taylor polynomial for the function f about a point
(x0, y0) = (0,−1) .
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Exercise 2: (1+3+1 points)

Compute the extrema of the function

f : R2 → R with f(x, y) = 2y2 − 1

under the constraint g(x, y) = x2 + 4y2− 4 = 0 using method of Lagrange multipliers:

a) Check the regularity condition for g .

b) Compute the candidates for extrema using method of Lagrange multipliers and

c) determine their type.
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Exercise 3: (3 points)

Compute for the vector field

f : R2 → R2 with f (x, y) =

(
−x
y

)

a line integral

∫
c

f (x )dx . The curve c runs through the upper quarter circle

H :=
{

(x, y)T ∈ R2 | x2 + y2 = 25, 0 ≤ x, 0 ≤ y
}

in a mathematically positive direction.
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Exercise 4: (1+3 points)

Given a vector field f : R3 → R3 with

f (x, y, z) =

 yex + 2xy + 3 cos(x)

ex − z2 sin(y) + x2

2z cos(y) + 2

 ,

a) Prove the existence of the potential for f without calculating it.

b) Compute the potential for f .
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Exercise 5: (2+2 points)

a) Make a sketch of the area K bounded by 0 ≤ z and x2 + y2 + z2 = 1 , and
represent it using the spherical coordinates.

b) Compute the mass of K with the density function ρ = 1 + x2 + y2 + z2 using
spherical coordinates.



Analysis III, 6.3.2023, WiSe 2022/23, (Struckmeier) 11



Analysis III, 6.3.2023, WiSe 2022/23, (Struckmeier) 12


