
Question
A curve is given by x = a cosψ, y = a sinψ, z = ψ, where ψ > 0. Find the
following as functions of ψ:

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

(b) curvature and torsion;

(c) arc length along the curve.

Answer
r = a cosψi+ a sinψj+ ψk

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

Finding the principal normal:
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Finding the binormal vector:
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(b) Curvature: κ =
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Torsion: (τ)
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(c) Arc length:
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where we have defined s = 0 at ψ = 0 and s increasing with ψ
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