Question

A curve is given by x = acost, y = asint, z = 1, where ¥» > 0. Find the
following as functions of 1:

(a) the tangent, principal normal and binormal vectors;
(b) curvature and torsion;

(c) arc length along the curve.

Answer
r = acosYi+ asinyj + vk

(a) Finding the tangent:
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where we assume s to increase with .

Finding the principal normal:
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Now s = kn from the Serret-Frenet formulae, so
s
K= —SaQ and n = —[cos i + sin ¢j]

Finding the binormal vector:
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(b) Curvature: k = T a

Torsion: (7)

Cfi—r;l = \/ﬁ%[cos i+ sinyj| = ﬁ[eoswi + sin j]
Now from the Serret-Frenet formulae Cil—r? = —TnsoT= 7 Jia2
(c) Arc length:
(%)2 = j—; . 3—; = | — asinyi+ acosj + k|
Soj—z = Vita2=>s=yV1+a?

where we have defined s = 0 at ¢y = 0 and s increasing with ¢



