
Constant a = ac

v = v0 + act

s = s0 + v0t +
1

2
act

2

v2 = v2
0 + 2ac(s− s0)

General Expressions (variable α)

α =
dω

dt

ω =
dθ

dt
ωdω = αdθ

Constant α = αc

ω = ω0 + αct

θ = θ0 + ω0t +
1

2
αct

2

ω2 = ω2
0 + 2αc(θ − θ0)

Relative Motion

~vA = ~vB + ~vA/B

~aA = ~aB + ~aA/B

General Plane Motion

~vB = ~vA + ~ω × ~rB/A

~aB = ~aA + ~α× ~rB/A + ~ω × (~ω × ~rB/A)

~aB = ~aA + ~α× ~rB/A − ω2~rB/A

Equations of Motion∑
~F = m~aG∑

~MG = IG~α∑
~Mp =

∑
( ~Mk)p

Mass Moments of Inertia

IG =
1

12
ml2 (slender rod)

Iz =
1

2
mr2 (uniform disk)

Iz = mr2 (thin ring)

Io = IG + md2

kG =

√
IG

m

Principle of Work and Energy

U1→2 = T2 − T1

T =
1

2
mv2

G +
1

2
IGω2

T1 + V1 + (U1→2)noncons. = T2 + V2

Principle of Impulse and Momentum

∑ ∫ t2

t1

~Fdt = ~p2 − ~p1

~p = m~v∑ ∫ t2

t1

~MGdt = ~HG2 − ~HG1

~HG = IG~ω

Rotation About Fixed Axis o

∑ ∫ t2

t1

~Modt = ~Ho2 − ~Ho1

~Ho = Io~ω


