Math 436 — Exam #1

(1) (10 pts) Let v : (a,b) — R? be a smooth curve. Is it true that v necessarily has a
unit speed reparametrization? Explain.

(2) (10 pts) Let U,V : R — R? be vector valued functions satisfying U=AU,V =AV
for a skew-symmetric matrix valued function A. Show that if (U, V) vanishes for
some t, it vanishes identically.

(3) (25 pts) Let « : [0, L] — R? be a unit speed closed plane curve. Show that for any
ty € [0, L] there is ty € [0, L] such that 4(¢;) = —¥(t2) (Hint: recall the expression
3(t) = (cos (1), sin((1))).

(4) (30 pts) Consider the curve v : R — R3 given by: (t) = (e’ cost, e sint, e’). Com-
pute the curvature and torsion k, 7, and the Frenet frame {T, N, B}.

(5) (25 pts) Let v : (a,b) — R? is a unit speed curve with x(t) > 0 and 7(t) # 0 for every
t € (a,b). Suppose that 7 lies on a sphere (of some radius R). Show that:
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(Hint: ||y — u|* = R? for some fixed vector u. Now differentiate!)



