MATH 4250/6250 Problem Set 2
Due Friday, January 23

1. Show that each of the following curves is unit speed, and compute the Frenet frame
(T, N, B), the curvature x, and the torsion 7.
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a) d(s) = (5(1+s)2, 5(1 - s)2, J5s)

(s) = 3(arccos s — svV'1 — 82,1 — 5%,0)
%(\/1 + 52,28, In(s + V1 + s2))

o
~—
=1
—

Va)
~—

Il

2. Oprea, Exercise 1.3.22 (curve with all tangent lines through a point)
3. Oprea, Exercise 1.3.27 (curvature and torsion)

4. Oprea, Exercise 1.4.7 and 1.4.8 (hyperbolic helix)

5. For each of the following curves, compute the Frenet frame (f, N , E), the curvature x,
and the torsion 7.

(a) a(t) = (t,t2,¢3), t > 0.
(b) B(t) = (t — cost,sint,t)



