
Calculus II Section 6-10: Curvature

Question 1

Starting from r⃗(t) = ⟨a cos t, a sin t⟩, where a > 0, derive the curvature of a circle. Interpret the result in
terms of turning sharpness and radius of curvature.
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Calculus II Section 6-10: Curvature

Question 1 – Solution

Strategy Use κ = ∥r⃗′ × r⃗′′∥/∥r⃗′∥3, viewing planar vectors as three-dimensional vectors with zero third
component.

a
N

Calculation r⃗′ = ⟨−a sin t, a cos t, 0⟩ and r⃗′′ = ⟨−a cos t,−a sin t, 0⟩. Thus ∥r⃗′∥ = a and ∥r⃗′ × r⃗′′∥ = a2.
Therefore

κ =
a2

a3
=

1

a
, ρ =

1

κ
= a .

Interpretation Small circles turn more sharply and have larger curvature; the radius of curvature ρ is
exactly the circle’s geometric radius.
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