
Example 1: Mass-Spring System
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Newton’s second law (translational motion):

F︸︷︷︸
total force

= ma = spring force + friction + external force

spring force = −kx (Hooke’s law)

friction force = −ρẋ (Stokes’ law — linear drag, only an approximation!!)

mẍ = −kx− ρẋ+ u

Move x, ẋ, ẍ to the LHS, u to the RHS:

ẍ+
ρ

m
ẋ+
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2nd-order linear ODE
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