
Curvature:

κ(t) =
|T′(t)|
|r′(t)|

=
|r′(t)× r′′(t)|
|r′(t)|3

κ(x) =
|f ′′(x)|

[1 + (f ′(x))2]3/2

Components of acceleration:
a = v′T+ κv2N


