
Formulas and Constants

g = 9.81 m/s2 , G = 6.67× 10−11 N m2/kg2

REarth = 6.38× 106 m , MEarth = 5.98× 1024 kg
MSun = 1.99× 1030 kg , dEarth-Sun = 1.5× 1011 m

~A+ ~B = ~C ⇒ Ax +Bx = Cx , Ay +By = Cy

Cx = C cos θ , Cy = C sin θ , C =
√
C2

x + C2
y , θ = arctan

(
Cy

Cx

)

∆(thing) = thingf − thingi

v̄ =
∆x

∆t
, v = v0 + at , ∆x = v0t+

1

2
at2 , v2 = v20 + 2a∆x

~Fnet = m~a , Fgrav =
Gm1m2

r2
, fk = µkFN , fs ≤ µsFN

weight = mg , ~Fcent = m~acent , acent =
v2

r
, v =

2πr

T

W = F∆x cos θ , KE =
1

2
mv2 , PE = mgh , E = KE + PE

KEi + PEi = KEf + PEf , ∆KE + ∆PE = 0 , W = ∆KE

Wnon-cons = ∆E = Ef − Ei , average power =
∆E

∆t

~p = m~v , impulse = ~I = ∆~p = m∆~v = ~̄Fext∆t

~p1i + ~p2i = ~p1f + ~p2f , ∆~p1 + ∆~p2 = 0


