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Differentialgeometrie I

Exercise sheet 1

Exercise 1.

The 1-sheet hyperboloid
22 g2 22
{(Jc,y,z)eR3 ’ c12+b2_02:1}

is a doubly ruled surface, i.e. it can be written in two ways as a ruled surface.

Exercise 2.
The tangent line of a regular curve o in R™ at the point ¢ = ¢y is the line

{weR"|w=alty) + \T(to), A € R}.

(a) Let a(t) = (t,9(t)) be a planar curve for some given smooth function g: R — R. Compute
the tangent line of o and compare it with the tangent line of a graph from Analysis I.

(b) Show that «(t) = (sin 3t cost,sin 3tsint) is regular and compute the tangent line at ¢t = 7/3.

(c) Compute the tangent line of the Helix «(t) = (rcost,rsint, ht) (for given r,h > 0). Show
that the angle between & and the vector (0,0,1) is constant.

Exercise 3.
The curve

a(s):%(s—l— s2+1, (s + s2+1)_1,\/§log(s+ 82+1))

is parametrized by arc length.

Exercise 4.

(a) If the plane curve a(s) = (z(s),y(s)) is parametrized by arc length then the curvature of «
is given by

k(s) = 2'(s)y"(s) — 2" (s)y' (s)].

(b) The curvature of a regular space curve 3 is given by

L _ 1Bx 5]
1B[?

p.t.o.



Exercise 5.
(a) A curve with non-vanishing curvature k is a helix if and only if 7/k is constant.
(b) A curve is a circle helix if and only if 7 = konst # 0 and k = konst > 0.

(¢) If « is parametrized by arc length and k(s) # 0, k'(s) # 0, and 7(s) # 0 for all s. Then «
lies on a sphere if p? + (p'0)? = konst > 0, where p = 1/k and o = 1/7.



