
8 Major Topics
① Mathematics (calculus) of motion

integrate integrate × A) Jv G) It a v =
DI

alt)
→

v (t) (t)
dt

differentiate differentiate V (E) = fact)It a a = If

② Newton's 2nd and 3rd Laws (now including
massive pulleys → use I = Ix)
④ For each object in motion , use either
⇐of = m a- or I = I x (a = aR)

+ I

usually just t = FR for pulleys
④ Use for time -dependent forces FH) .

③ work - kinetic Energy Theorem :

Izmir) - Emir) = fr! Ew . dir

④ Use especially for nonconservative friction forces .
And always for x- dependent friction forces
µ(x) .

④ w -KE gives v (x) . No time dependence !



④ Conservation of energy : for position - dependent
forces f-Cx)

,
obtain 'v Cx) from

(a) Find UCx) = - f f Cx) dx F- =FC⇒i× .

(b) KE (xD tu (xz) = KEG .) t UCX .)

⑤ Conservation of momentum : for collisions
or explosions .

Rota , = piotta , I
Pxi =p#
s pyi = pyf

⑥ "

Inverse Newton's Laws " : from { rct)
,
WEB

find a- = (dd¥z- reef) i r t (art2wd¥) to .

From a- find Eof = mat and equate to
underlying physical forces .

② Conservation of angular momentum : for
collisions involving rotation or changing moment
of inertia .

[
i
= If where I = Exp or L = Iw .



⑧ Simple Harmonic Motion : for time dependence
of spring motion .

① E = ima = m II Springs

dt2
( F = -Kx)

② d¥z= - CE) x
[ Em = of

③ Most general solution is
×Ct) = A sin(wt) TB cos(wt)
#

Find A and B from initial conditions

xco) and Vco) .

④ One full oscillation occurs when wt -2K
⇒ t = Ew = 2h55

Likewise for half or quarter motion .


