⃗F = −k⃗x

m d^2⃗x dt^2

= −k⃗x

m d^2⃗x dt^2

+ k⃗x = 0

⃗x(t) = ⃗A cos(ωt + ϕ)

ω = √ k m ⃗F_{resist} = −b⃗v

⃗F = −k⃗x − b⃗v

m d^2⃗x dt^2

= −k⃗x − b d⃗x dt m d^2⃗x dt^2 + b d⃗x dt + k⃗x = 0

x(t) = A cos(ωt + ϕ)e^{−t/τ} ??? dx dt = − 1 τ A cos(ωt + ϕ)e^{−t/τ} − ωA sin(ωt + ϕ)e^{−t/τ}

d^2x dt^2 = 1 τ^2

A cos(ωt + ϕ)e^{−t/τ} + ω τ A sin(ωt + ϕ)e^{−t/τ} + ω τ A sin(ωt + ϕ)e^{−t/τ}

− ω^2A cos(ωt + ϕ)e^{−t/τ} m τ^2

− mω^2 − b τ + k = 0 2mω τ − bω = 0

τ = 2m b ω = √ k m − b^2 4m^2 k m − b^2 4m^2 = 0 F = F_d cos(ω_dt) − kx − bv

m d^2x dt^2

− F_d cos(ω_dt) + b dx dt + kx = 0

x(t) = A cos(ω_dt + ϕ)

A = F_d m √[ (ω^2_d − ω^2_0)^2 + (^{bωd}_m )^2) ]

ω_0 = √ k m U(x) = 5x^2 Joules

U(x) = 3x^3 Joules

U(x) = 2x^4 Joules