
Formula Sheet

Acceleration and velocity:

~v = lim
∆t→0

∆~r

∆t

~a = lim
∆t→0

∆~v

∆t

Constant acceleration:

∆x = vi∆t + 1
2
a∆t2

∆v = a∆t

v2
f = v2

i + 2a∆x

Relative velocity:

~vAC = ~vAB + ~vBC .

Newton’s laws:

~Fnet = m~a

~FAB = −~FBA

Friction and springs:

fk = µkN

fs,max = µsN

Fspring = −k∆x

Circular motion:

ain =
v2

r

Work-energy:

Wi→f = F‖∆s

Ef − Ei = Wnon−conservative,i→f

E = K + Ugrav + Uspring

K = 1
2
mv2

Ugrav = mgh

Uspring = 1
2
k(∆x)2

Krot about cm = 1
2
Icmω2



Center of mass, moment of inertia:

~rcm =
1

M
(m1~r1 + m2~r2 + · · ·) , M = m1 + m2 + · · ·

~Ftot = M~acm,

I = m1r
2
1 + m2r

2
2 + · · ·

Rotational Dynamics

τ = rF⊥ = r⊥F

τnet = Iα.

Angular momentum:

~L = ~r × ~p

Lsymmetry axis = Iω

~τ = ~r × ~F ,

d~L

dt
= ~τtot

Newton’s law of gravity:

Fgrav =
Gm1m2

r2

Vgrav = −Gm1m2

r

Special Relativity:

L′ =
L

γ
, γ =

1√
1− v2/c2

,

T ′ = γT,

x′ = γ(x− vt), t′ = γ(t− vx/c2). (0.1)


