Solutions of Problems for Curves

Problem 1

Let r(r) = (3t,4r3/%,—3¢%) for 1 <t < 3. Find the length of the curve.
Solution: v(t) = (3,6t'/2,—6t), speed is ||v(t)| = VO + 361 + 3612 = /(3 +61)2 =

3 3 3
L:/ ||V(t)Hdt:/ \3+6t|dt:/ (3+6t)dt = [3t+3t2]?:36—6:30.
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Problem 2

Letr(t) = (t2,¢,—t). Find the curvature k(t).
Solution: v(t) = (2t,1,—1), a(t) = (2,0,0). We have v(t) - v(t) = 41> +2, v(t =4t,a(r)-a(r) =4 and hence
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Problem 3

Letr(¢) = (t,¢2,£3/3). For to = 1 compute N and k.
Solution: Here v(t) = (1,2t,¢), a(t) = (0,2,2¢) and we evaluate these vectors at to = 1: v(ty) = (1,2,1), a(ty) = (0,2,2).

We can obtain all results from these two vectors v = (1,2,1) and a = (0,2,2). We compute

a-v 6
Apar = pPrya = ﬁV: 8(1,2,1), Aorth = A — Apar = (0,2,2) — (1,2,1) = (—1,0,1)
1
N= aorth/HaorthH = 5(71,0, 1)

ay = ||agwn|| =
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