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Formula Sheet

1. Linear Motion; Constant Acceleration:

v = v0 + at

x = x0 + v0t+ 1/2 at
2

x = 1/2 (v0 + v)t

v2 = v2
0 + 2a(x− x0)

2. Forces:

ΣF = ma

fMAX
s = µsn

fk = µkn

3. Work; Energy; Power:

W = F‖s = (F cos θ)s

KEtrans = 1/2 mv
2

PEgrav = mgy

Linear (F = −kx) spring:
PEspring = 1/2 kx

2

P̄ = W/∆t = F v̄

4. Linear Momentum:

p = mv
∑

F = ∆p/∆t

5. Gravitation

FG = Gm1m2/R
2

where G = 6.672× 10−11 N ·m2/kg2

At earth’s surface:
FG = mg where g = 9.8 m/s2.

Kepler’s Third Law: T 2 = (4π2/MsG)R3

Sun: MS = 2× 1030 kg

Earth: ME = 6× 1024 kg
RE = 6.37× 106 m
from sun = 1.5× 1011 m

Moon: MM = 7.4× 1022 kg
RM = 1.74× 106 m
from earth = 3.8× 108 m

Gravitational PE: (above earth)
PEg = −GMEm/r

6. Circular Motion:

ω = ω0 + αt

θ = ω0t+ 1/2 αt
2

θ = 1/2 (ω0 + ω)t

ω2 = ω2
0 + 2α(θ − θ0)

s = rθ
vT = rω
aT = rα
aC = v2

T /r = rω2

τ = Fd = F (r sinφ)
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