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Midterm EXAM in Mathematical Modelling
April 8, 2026

For each of tasks justify all your answers.

1. Consider the plane curve C parametrized by

x(t) = t3 → 3t, y(t) = t2 → 1, t ↑ R.

a. (1 point) Show that the curve C is symmetric over the y-axis.

b. (1 point) Prove that C has a self-intersection.
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c. (4 points) For the curve C compute the following and write the results in the table:
t point (x(t), y(t))

Intersections with x-axis

Intersections with y-axis

Points with horizontal tangents

Slopes of tangents in self-intersections
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d. (1.5 points) Sketch the curve C using the information provided in the table from part c.
(No arguments needed.)
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2. (5 points) A company is designing a spiral slide inside a tall observation tower. The center-
line of the slide follows a three-dimensional curve given by

x(t) = 2cos(2t), y(t) = 2sin(2t), z(t) = 5→ t,

where t ↑ [0,5], and all distances are measured in meters. To estimate the amount of material
needed for the slide’s support structure, engineers must determine the total length of the
path along which the slide is built. Compute the total arc length of the slide from the top
(t = 0) to the bottom (t = 5).
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