
Formula Sheet

Velocity and acceleration:

~v =
d~x

dt
~a =

d~v

dt

Constant acceleration:

~v = ~v0 + ~at

~x = ~x0 + ~v0t + 1
2
~at2

v2 = v2
0 + 2a(x− x0)

Center of mass:

~rcm =
1

mtot

(m1~r1 + · · ·+ mN~rN) mtot = m1 + · · ·+ mN

Newton’s laws:

~p = m~v,

N2 : ~Ftot =
d~ptot

dt
= m~acm

N3 : ~F12 = −~F21

Friction:

fk = µkN fs,max = µsN

Springs:

Fspring = −kx

Circular motion:

ain =
v2

R

Work and energy:

W
(tot)
i→f = Kf −Ki

Wi→f =
∑

~F ·∆~r

K = 1
2
mv2

U (grav) = mgh

U (spring) = 1
2
kx2

1



Rotation about a fixed axis:

ω =
dθ

dt
α =

dω

dt
v = ωr

N2 : τ = Iα

τ = F⊥r = Fr⊥

I =
∑

i

mir
2
i

Krot = 1
2
Iω2

L = Iω

General rotations:

N2 : ~τ =
d~L

dt

~τ = ~r × ~F

~L = ~r × ~p

Gravitation:

Fgrav =
Gm1m2

r2
12

Ugrav = −Gm1m2

r12

2


