
ME 563 – Test 1 Equation Sheet

Newton–Euler

∑ ωF = mωa∑ ωMp = Ipωε (about fixed point or CG)

SDOF

mẍ+ cẋ+ kx = 0
ẍ+ 2ϑϖnẋ+ ϖ2

nx = 0
2ϑϖn = c

m , ϖ2
n = k

m
x(t) = e→ωεnt(C cosϖdt + S sinϖdt) if 0 →
ϑ → 1

Power/Work–Energy

T + U = T0 + U0 +Wnc

Ẇnc = dT
dt + dU

dt

Lagrange’s Eqn

d

dt

(
ϱT

ϱq̇i

)
↑ ϱT

ϱqi
+

ϱU

ϱqi
= Qi

Logarithmic Decrement

ς = ln
(

xj

xj+1

)

ϑ =
ς/2φ√

1 + (ς/2φ)2

If ϑ ↓ 1, ϑ ↔ ϑ
2ϖ

Linearized Lagrange’s Eqns

[M ]ω̈z + [C]ω̇z + [K]ωz = ω0
ωz = ωq ↑ ωq0
Mik = (mik)ϱq0 , Mik = Mki

Cik = (ϱ2R/ϱq̇iϱq̇k)ϱq0
Kik = (ϱ2U/ϱqiϱqk)ϱq0 = Kki
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