*Motion Definitions & Relationships
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*1-D Vectors
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*2-D Vectors
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*Circular Motion
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*‘Momentum and Impulse

l) =my Juu('m—’u/{jm't - f F‘ugvm“’n/{jvvt (lt = <F‘aym'! "n/vjvr'l>A[

i . N R -

—>system —object
system system

‘Potential Energy, Kinetic Energy, Work, Power

KE=%mv? U,=mgy Fpring = -k Ax Uspring = Y2 k (Ax)?
dW=F.dx W= fF.dx AKE=3; W;(work-energy theorem)

For conservative forces: Wi = - AU; Fx = -dU/dx

P=dW/dt=F.v Paverage =AW/At

*Rotations of a Rigid Body, equilibrium
Rem =2 miri/ (2 mj) T=rxF | r x F|=rFsin(6)
[=3 miri?= f r*dm

Lsolid cylinder = Laisk = %2 MR? Ihoop = Ihollow cylinder = MR? Isolid sphere = 2/5 MR?
Iveam = 1/3 ML? (around end) = Ipeam = 1/12 ML? (around cm)

Equilibrium: Z; Fi=0 Zi Ti=0
L =r x p (point object) L = w (rigid body) T =dL/dt

KErotem =" I @? Vem = @R (rolling motion)



*‘Newton’s theory of gravity

Fonm = - GMm/r?, directed along the line from M to m;
if either mass is spherically symmetric, r is the distance to its center

Ug=- GMm/r
*Oscillations
o= (km)>  o=/(g/l)”
d2x/dtZ + w2 x =0 x(t) = A cos(wt + ¢) = C cos(wt) + S sin(wt)
Unax = KEmax = %2 kA2
*Constant Velocity Model
Ax = v, At v, =V, a, =0 m/s> using Newton | or 2 => E F s = 0m/s?

*Constant Acceleration Model
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*Uniform Circular Model

2 Net
. . Vv " . 2
a=a, = (—’ , towards center of the circle | = a, =0mjfs’ A0 =w, At
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e Thermodynamics
PV=nRT

U=3/2) NkgsT=(3/2) n R (monatomic gas) (5/2 for a diatomic gas)

dW=PdV W=]PdV

Qadded to system — Wdone by system + AUof the system



