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Kinematics in the Serret-Frenet Basis Define the Serret-Frenet basis {et, en, eb}
as

v = ||v|| = ds

dt
, et =

v

v
,

det
ds

= κen, eb = et × en,
deb
ds

= −τen, (1)

where κ is the paths’ curvature, ρ = 1
κ
is the path’s radius of curvature, and

τ is the path’s torsion. The velocity and acceleration vectors in this basis
are expressed as

v = vet,

a = v̇et + κv2en.
(2)

These problems are taken from J. L. Meriam, L. G. Kraige, and J. N. Bolton
(MKB), Engineering Mechanics: Dynamics, Ninth Edition, Wiley, New York,
2018.
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1. [MKB 2/079] Conduct the following analysis while referring to the repre-
sentation of the acceleration vector on the Serret-Frenet basis.

2. [MKB 02-090]

3. [MKB 02-091]
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4. [02-097]

5. [02-103]

6. [02-199]
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7. [03-040]

8. [03-041]

9. [03-043] Be careful with drawing the Serret-Frenet basis in this problem.

4 Compiled on 11/05/2024 at 9:58pm


