
Acceleration lies in the plane of T and N
Math 311

Recall that for arbitrary parameter t,

s0 =
ds

dt
=

d

dt

Z t

a

kr0 (u)k du = kr0k

κ =
kT0k
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kT0k
s0

and N =
T0

kT0k
so that

κs0 = kT0k and T0 = kT0kN =κs0N.

Furthermore,

v = r0 = kr0k r0

kr0k = s0T

and by the product rule we have

a = s00T+ s0T0.

Therefore

a = s00T+κ (s0)2N.

Since T and N are unit vectors,

aT = s00 = compT a = a •T and aN = κ (s0)2 = compN a = a •N

so that

a =aTT+aNN.

Since T and N are orthogonal, the Pythagorean Theorem gives

kak2 = a2T + a2N.
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