
Third midterm test – sample, 18th December 2023

Name:

Points: /25

1. Use the l’Hospital rule to compute

lim
x→0

x2 cotx
1

arctanx

Points: /5

2. Sketch the set
{(x, y) ∈ R2, x2 ≤ 3, y2 ≤ x}

and determine, whether it is closed or open. Justify your claim.

Points: /5

3. Find and sketch the domain and the contour lines at heights z0 = −1, 0, 1 of

f(x, y) =
√

y2 + 2x− 2

Points: /5

4. Compute ∇f and ∇2f of

f(x, y) =
x2 + y2

ex

Points: /5

5. Write the second order Taylor polynomial of

f(x, y) =
x

x2 + y

centered at point (1, 0).

Points: /5


