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ĵ − ∂U

∂z
k̂

U =
1

2
kx2 U = mgh

~p = m~v ~F =
d~p

dt

~rcm =

∑
imi~ri∑
imi

vf − vi = ver ln
Mi

Mf

θ(t) = θ0 + ω0t+
1

2
αt2 ω(t) = ω0 + αt

ω2 = ω2
0 + 2α∆θ W = τ∆θ

W =

∫
τ dθ I =

∑
i

mir
2
i

1



I =

∫
r2 dm ~L = ~r × ~p = I~ω

~τ =
d~L

dt
~τ = I~α

Isolid−sphere =
2

5
MR2 Ihollow−sphere =

2

3
MR2

K =
1

2
Iω2 K =

1

2
mv2 +

1

2
Iω2
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Fundamental Constants

G = 6.673× 10−11 m3 kg−1 s−2 c = 2.997× 108m s−1

NA = 6.022× 1023 particles mol−1 e = 1.602× 10−19 C

ε0 = 8.854× 10−12 C2 N−1 m−2 µ0 = 4π × 10−7 N A−2

~ = 1.055× 10−34 J · s

Physical Constants

Re = 6.371× 106 m Me = 5.972× 1024 kg

g = 9.81 m s−2 vsound = 343 m s−1
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