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Exercise 1. (8 points)
The map
o r cos(at)
v [0, } — R3¢t | rsin(at) (1)
@ ht

parametrizes a so called heliz with radius r» > 0, a € R\ {0}, and slope h € R.
i) Determine L <7|[0 QJ])
ii) Find a parametrization by arc length of .

iii) Let @ = 1. Determine all » and h such that « is parametrized by arc length already. Sketch your
results.

iv) Determine the curvature and torsion of -.

Exercise 2. (4 points)
Let v : R — R2 be a regular C? curve. Show that if all tangents of v intersect in one point then « is a
straight line.

Exercise 3. (4 points)
Let v : I — R3 be a Frenet curve with Frenet frame {7'(s),n(s),b(s)}. For a smooth function ¢ the
one-parameter family of rotations

(50 = (s ) () o
generates a new orthonormal frame {’y’(s), ii(s), b( 8)}.

i) Compute the torsion 7(s) = <ﬁ’(s), 5(s)> of the new frame.

ii) Find a function ¢ such that the new frame is torsion free, i.e. 7(s) = 0 for all s. Such a frame is
called a parallel frame.

iii) Find a parallel frame for the arc length parametrized helix from exercise 1 on this sheet.



