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1 6.2

Formulas So Far:

Some derivation:

θf (t) = θi + w0t+
1

2
α0t

2

−→r (t) = r

[
cosθ(t)
sinθ(t)

]
−→v t = r · w(t)

[
−sinθ(t)
cosθ(t)

]
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w(t) = w0 + α0t

−→a (t) = rα0

[
−sinθ(t)
cosθ(t)

]

ar = −w2r = −v2/r

w is angular velocity (?)

Acceleration is towards center of rotation

−→at · −→ar

2 Cycling in a Velodrome

x̂ : Nsinθ =
mv2

r

ŷ : Ncosθ = mg

Angle of bank based on radius, velocity, and the constant g

→ tanθ =
v2

gr

Rearranging:
v =

√
g · r · tan(θ)

3 Rotational Inertia

Objects are harder to rotate the further you hold them from their center of
mass.

More energy/momentum can be stored in an object revolving around a pivot
further from te center of mass.
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4 Kinetic Energy of Rigid Body

Choose axis of rotation: x = y = 0
Describe the rotational motion (angular frequency):

w0 =
dθa

dt

Consider one ”piece” of object, a small slice of mass which is some distance
−→r from the center of mass. All these small pieces will be moving with the
same ωr

ωθ =
2π

T

V = |−→r |ωθ

K =
1

2
mv2 =

1

2
mn(rnωθ)

2

All pieces of extended object sum:

K =
n∑

i=1

Kn

Kn =
1

2
mnv

2
n
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=
1

2
Inω

2
θ

1

2

n∑
i=1

Inω
2
θ

I =
n∑

i=1

In =
n∑

i=1

mnr
2
n

Larger values of Iω it’s easier to set an object int orotation.

I = mr2
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