dx AX

= — V =
ot “a9AL
dv Av,
a*:d; ax'f"“’:At

do AO
= wavg =
dt At
_do _Aw
—_—_— aav g
dt CAt

vV, =V,, +a At
X =X, +V, At +1a (At)®

Similar equations apply for
motion along y and z.

0 =w,+aAt
0 =6, + w,At + L (At)?

_ 2
vV, =V, +2a,AX

0 =w,” +200 AO

an

2
a., =+ =oR a, =aR v, =oR s=6R
R
|:net =ma Toet — lo
w=mg Fopring = —K(AX) T=FxF
fo<un fo=un f.=un where [z| =IF =rFsing =rF,

fuay =kv  (lowspeed) OR f

arag = DV? (high speed)

I =Zmiri2
i

AK :Wtotal Wc =-AU WNC =-AU int — AE where E=K +U
AK +AU +AU,, =0 K, +U, +W,, =K, +U,
Ktrans = %mVZ Krot = % |C¢)2
W=["Feds w=["7,de
Si 6;
P=% =F.«y (constant force) P =4 =1,0, (constanttorque)
Ug = mgy Uelastic = %k(AX)Z Fx (X) = %
5 = mv L=FxP=Fxmi=1ad
F =d_ﬁ 7= d_l: Iw applies only
et gt net Tt for a rigid body
- t _ around an axis of
J= J.t. Fodt = <Fnet >At = Ap symmetry
Useful Constants Moments of Inertia
g =9.8 m/s? slender rod (length L), through center | =1 ML
=1 2
Algebra and trigonometry slender rod (length L), through end | =3ML

2
ax?+bx+c=0 = x= —b:r\/;)a—4ac

a2=b2+c2

c = a*sind

b = a*cos6

rectangular plate (a by b), through center
rectangular plate (a by b), along edge b
hollow cylinder (inner radius Ry, outer Ry)
solid cylinder, (radius R)

thin-walled hollow cylinder, (radius R)
solid sphere (radius R)

thin-walled hollow sphere (radius R)

| =i M(a® +b?)
| =iMa’

1 =iMR? +R?)
| =1 MR?

| = MR?

| =2MR?

| =2MR?



