x = r cos ()

y = r sin ()

r = (x2+y2)1/2

= arctan (y/x)

A . B = AB Cos ()=AxBx + AyBy + AzBz

A x B = (AyBz-AzBy)i + (AzBx-AxBz)j + (AxBy-AyBx)k
aav = v/t


vav = x/t


v = vo + at


x = xo + (v + vo) t

v2 = vo2 + 2a (x-xo)

x = xo + vot + (at2

vy = voy - ag t


y = yo + ((vy + vo) t


vy2 = vo2 - 2ag (y-yo)

y  = yo + vot - (agt2

R = v2/g sin 2

 = s/r

 = t

v = Ro
a = ac =2 Ro= v2/Ro

 F = ma
Fs = -ks
F12 = -F21
F fric max = s N

F fric =k N



F grav = G mM/R2
g = -GMearth/(Rearth)2

g = -2g/Rearth R 


F elec = (1/(4o)) (q1q2/R2 ) r

F elec =qE

F mag = q (v x B)
W = F.s = cosFds


K = (mv2

W net=  Kf - Ko = K



P av = W/t

P = F.v
Ug = mgy


Us = (ks2

Ko+Uo +Wnoncon= Kf+Uf

F(s) = -dU/ds



J =  (F dt =p
 
p = mv

Fnet = dp/dt

(vA -  vB)= (vB' -  vA')


Some constants: G = 6.67 x 10-11 Nm2/kg2

o = 8.85 x 10-12 C2/(Nm2)

me = 9.11 x 10-31 kg

mp = 1.67 x 10-27 kg

e = 1.60 x 10-19 C
Mearth = 5.98 x 1024 kg

Rearth = 6.37 x 106 m

