
Scientific Notation Prefixes

Factor Prefix Symbol

10−12 pico- p

10−9 nano- n

10−6 micro- µ

10−3 milli- m

10−2 centi- c

103 kilo- k

106 mega- M

109 giga- G
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Mechanics Equation Sheet

Think about how to set up the problem first, then apply the needed principles and formulas.

Kinematics Momentum and Impulse Constants

vf = v0 + at ~p = m~v g = 9.81m/s2

v2
f = v2

0 + 2a∆s
∑
~pi =

∑
~pf c = 2.998× 108m/s

∆s = v0t+ 1
2at

2 ~Fnet = d~p
dt G = 6.67× 10−11N ·m2

kg2

∆s = 1
2(vf + v0)t ~J = ∆~p = ~Favg∆t =

∫
~Fnet dt

vavg = ∆s
∆t

aavg = ∆v
∆t Rotational Motion

vinst = ds
dt θ = s

r

ainst = dv
dt = d2s

dt2
ω = dθ

dt = v
r

~v = vxî+ vy ĵ α = dω
dt = atan

r

ω = ω0 + αt

Forces ω2 = ω2
0 + 2α∆θ

~F = Fxî+ Fy ĵ ∆θ = ω0t+ 1
2αt

2

F =
√
F 2
x + F 2

y arad = ω2r

~Fnet = m~a =
∑ ~F I =

∑
imir

2
i

fs ≤ µsN Krot = 1
2Iω

2

fk = µkN I = Icom +md2

~Fspring = −k~x ~τ = ~d× ~F

τ = Fd sin θ

Uniform Circular Motion τ = Iα

ac = arad = v2

r Ktotal = 1
2mv

2
com + 1

2Icomω
2

v = 2πr
T W = τ∆θ =

∫
τ dθ

a =
√
a2
rad + a2

tan

∑
τ = dL

dt

Fc = mac = mv2

r
~L = ~r × ~p = I~ω

L = rmv sin θ = Iω

Energy and Work

K = 1
2mv

2 Periodic Motion

Ugrav = mgh f = 1
T

Uspring = 1
2kx

2 ω = 2πf = 2π
T∑

Ei =
∑
Ef (conservative) ~ax = − k

m~x

W = ∆E ω =
√

k
m

W = ~F · ~d = Fd cos θ =
∫
~F · d~r x = A cos(ωt+ ϕ)

F = −dU
dx ESHM = 1

2kA
2

~F = −~∇U ∆ESHM = 0

Pavg = ∆E
∆t = W

∆t ωsimp =
√

g
L

P = ~F · ~v = Fv cos θ ωphys =
√

mgd
I

P = dE
dt


